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LETTERS  OF  TRANSMITTAL. 


Washington,  D.  C,  May  Sly  1917, 
Sir:  Pursuant  to  the  recommendation  of  the  executive  committee  of  the  Second 
Fan  American  Scientific  Oongreas,  which  was  held  in  Washington  December  27, 1915- 
January  8,  1916,  and  by  the  cooperation  of  the  United  States  Congress  (urgent  defi- 
ciency bill,  Sept.  8,  1916),  the  papers  and  discussions  of  that  great  international 
scientific  gathering  have  been  compiled  and  edited  for  publication  under  the  able 
direction  of  the  Assistant  Secretary  General,  Dr.  Glen  Levin  Swiggett.  In  this 
volume  is  contained  the  report  of  Section  III,  of  which  Mr.  G.  M.  Rommel,  of  the 
executive  committee,  was  chairman. 

In  my  fwmal  report,  which  has  already  been  submitted,  I  enlarged  upon  the 
importance  of  the  Second  Pan  American  Scientific  Congress,  its  laige  attendance,  and 
the  high  quality  of  its  papers  and  discussions.  I  will,  therefore,  in  this  letter,  which, 
in  slightly  varied  form,  introduces  each  voliune,  make  only  a  few  geno^l  references. 
All  of  the  21  Republics  of  the  Western  Hemisphere  were  represented  by  official 
delegates  at  the  Congress.  Unofficial  delegates,  moreover,  from  the  leading  scientific 
associations  and  educational  institutions  of  these  Republics  presented  papers  and 
took  part  in  its  deliberations.  The  papers  and  discussions  may  be  considered,  there- 
fore, as  an  expression  of  comprehensive  Pan  American  scientific  effort  and  possess, 
in  con8e_  uence,  inestimable  value. 

The  Congress  was  divided  into  nine  main  sections,  which,  with  their  chairmen, 
were  as  follows: 

I.  ANTHROPOLoaT.    W.  H.  Holmes. 

II.  Ajbtronomy,  Mbtboroloot,  and  Sbismologt.    Robert  S.  Woodward. 
III.  CoNSBRVATiON  OF  NATURAL  RESOURCES,  Agriculturo,  Irrigation,  and  Forestry. 

George  M.  Rommel. 
rV.  Education.    P.  P.  Claxton. 
V.  Enoinbering.    W.  H.  Bixby. 

YI.  International  Law,  Pubuc  Law,  and  Jurisprudence.    James  Brown  Scott. 
VII.  MiNiNo,  Metallurqt,  Economic  Geology,  and  Applied  Chemistry.    Hen- 

nen  Jennings. 
Yin.  Public  Health  and  Medical  Science.    William  C.  Gorgas. 
IK.  Transportation,  Commerce,  Finance,  and  Taxation.    L.  S.  Rowe. 
These  sections,  in  turn,  were  further  subdivided  into  45  subsections. 
Over  200  delegates  were  in  attendance  from  the  Latin  American  Republics,  while 
over  a  thousand  from  the  United  States  participated  in  its  meetings.    The  discussions 
and  proceedings  of  the  Congress  attracted  world-wide  attention,  and  it  was  imdoubt- 
edly  the  greatest  international  scientific  meeting  that  has  assembled  anywhere  in  the 
history  of  the  Western  Hemisphere  and  possibly  of  the  world.    It  was,  therefore,  a 
fitting  successor  to  the  first  Pan  American  Scientific  Congress,  which  assembled  in 
Santiago,  the  capital  of  Chile,  in  1908,  and  to  its  predecessors,  confined  to  Latin 
American  representation,  whidi  in  former  years  met,  respectively,  in  Rio  de  Janeiro, 
Montevideo,  and  Buenos  Aires.    Its  success  was  a  logical  result  of  these  preceding 
gatherings  in  Latin  America  and  of  the  hearty  cooperation  of  the  Latin  American 
Governments  and  scientists* 

To  those  who  may  have  their  attention  brought  only  to  the  individual  volumes 
covering  the  papers  and  discussions  and  who  wish  to  know  more  of  the  proceedings  of 
the  Congress  and  the  results  accomplished  by  it,  it  is  recommended  that  they  should 
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also  read  "The  Final  Act— An  InterpretatiTe  Commentary  There<my"  prepared  under 
the  direction  of  Dr.  James  Brown  Scott,  reporter  general  of  the  Gongreas,  and  the  report 
of  the  secretary  general,  prepared  by  the  latter  and  the  assistant  secretary  general^ 
Dr.  Glen  Levin  Swiggett.  In  these  will  be  found  not  only  the  final  act  and  the 
illuminating  comment  thereon  but  lists  of  delegates,  participating  Governments, 
societies,  educational  institutions,  and  other  oiganicaticais,  together  with  a  careful 
story  and  history  of  the  Congress.  They  can  be  obtained  by  addressing  the  Director 
General  of  the  Pan  American  Union,  Washington,  D.  C. 

In  conclusion,  I  want  to  briefly  repeat,  as  secretary  general  of  the  Congress,  my 
appreciation,  already  expressed  in  my  formal  report,  of  the  hearty  cooperation  in 
making  the  Congress  a  success  given  by  everyone  concerned  from  the  President  of 
the  United  States,  yourself  as  Secretary  of  State,  and  the  delegates  of  Latin  America 
and  the  United  States,  down  to  the  office  employees.  The  great  interest  manifested 
by  the  permanent  executive  coxomlttee,  headed  by  Mr.  William  Phillips,  then  Third 
Assistant  Secretary  of  State,  the  Carnegie  Endowment  for  International  Peace  through 
its  secretary,  Dr.  James  Brown  Scott,  and  the  executive  aid  of  Dr.  Glen  Levin  Swig- 
gett, as  assistant  secretary  general,  were  vitally  instrumental  in  making  the  gathering 
memorable.  The  Pan  American  Union,  the  official  international  organization  of  all 
the  American  Republics,  and  whose  governing  board  is  made  up  of  the  Latin  American 
diplomats  in  Washington  and  the  Secretary  of  State  of  the  United  States,  lent  the 
favorable  influence  of  that  powerful  organization  to  the  success  of  the  Congress  and 
authorized  me  as  the  director  general  of  the  Union  to  also  take  up  the  duties  of  secretary 
general  of  the  Congress. 
Yours,  very  truly, 

(Signed)  John  Barbbtt, 


The  Honorable  The  Sbcbbtaby  of  State, 

WashingUm,  D.  C. 


SeerHary  Oeneral. 


WABmNOTON,  D.  C,  31  de  mmo  de  1917. 

ExMO.  Snb.:  Em  cimiprimento  de  uma  reconmienda^ao  emanada  da  CommisdU) 
Executiva  do  Segundo  Congresso  Scientifico  Pan  Americano,  que  teve  lugar  em 
Washington,  de  27  de  dezembro  de  1915  a  8  de  Janeiro  de  1916,  e,  devido  ao  auxilio  do 
Congresso  dos  Estados  Unidos  (Lei  para  Or9amentos  extraordinarios  de  8  de  setembro, 
1916)  as  memorias  e  as  discusBOes  dessa  assemble  scientifica  intemacional,  foram 
colligidas  e  preparadas  para  publica^&o  sob  a  proficiente  direc9&o  do  Secretario  Geral 
Adjuncto,  Dr.  Glen  Levin  Swiggett.  Este  volimie  comprehende  o  relatorio  da  sec^fto 
III  que  foi  presidida  pelo  Snr.  G.  M.  Rommel,  da  CommisdU)  Executiva. 

No  meu  relatorio  official,  que  jd  tive  a  honra  de  apresentar,  me  detive  sobre  a  imx>or- 
tancia  do  Segundo  Congresso  Scientifico  Pan  Americano,  da  sua  grande  concoriencia 
e  da  aita  importancia  das  theses  e  das  discussOes.  Na  presente  nota,  portanto,  de  uma 
maneira  muito  ligeira,  destinada  a  apresentar  cada  um  dos  volumes,  eu  farei  apenas 
algnmas  referencias  muito  geraes. 

Todas  as  Republicas  do  Hemispherio  Occidental,  vinte  e  uma  em  numero,  se 
achavam  representadas  por  delegados  officiaes  ao  Congresso.  Delegados  sem  nomea- 
9&0  dos  Govemos,  mas  representando  as  mais  notaveis  sociedades  scientificas  e 
institui^Ges  de  ensino  dessas  republicas  apresentaram  theses  e  tomaram  parte  nas 
deliberagdes.  As  memorias  e  discusBOes  devem  ser  consideradas  x>ortanto,  como  a 
expres^k)  de  um  justificavel  trabalho  scientifico  Pan  Americano  e  possue,  por  esse 
motive,  um  valor  sem  egual. 

O  Congresso  foi  dividido  em  novo  secedes  principaes,  que  a  seguir  enimidro,  com 
OS  nomes  dos  sens  presidentes: 

I.  Amthbopolooia.    W.  H.  Holmes. 

II.  AsTROKOinA,  Metebbolooia  b  Sismolooia.    Robert  S.  Woodward. 
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III.  Ck>N8BRyA9XO    DA    RlQUBZA    NAaONAL,    AaBICUi;n7RA,    iBBIGApIO   M    SlLYI- 

oui/ruRA.    Greorge  M.  Rommel. 
IV.  iNOTRucglo.    P.  P.  Glaxton. 
y.  Engbnhabia.    W.  H.  Bixby. 

VI.  DmSITO     iNTEBNAaONAL,     DlRBTTO     PUBUCO     B     JURISPRUDBNOIA.     JameS 

Brown  Scott. 
VII.  MiNAs,  Mbtallubqia,  Gbolooia  Practiga  b  Chihiga  Industbial.    Heimen 

JenmngB. 
Vm.  Saudb  Pgbuga  b  Scibncias  Mbdigas.    William  0.  Gorgas. 

IX.  VXAS  DB  OOMMUNIGApXO,  OOMMBBGIO,   FlNAK^JAS  B   IlCPOSTOS.     L.   S.   ROWG. 

Estas  Boc^Oefl,  x>or  seu  lado,  eram  sabdivididas  em  45  subseccOes. 

ICais  de  200  delegadds  das  Republicas  da  America  Latina  frequentaram  as  seesOes 
emquanto  os  Estados  Unidos  se  achavam  representados  por  mais  de  mil  pessoas.  As 
discoBBdes  e  os  lelatorios  do  CongresBO  attrahiram  a  atten9&o  de  todo  o  mundo  e  foi 
sem  duvida  a  maior  assemblea  scientifica  que  se  realizou  no  Hemispherio  Occidental 
e  talvez  em  todo  o  mundo.  Foi  sem  duvida  um  idoneo  continuadordo  Primeiro  Oon- 
gresm  Sdentifico  Pan-Americano,  que  se  celebrou  em  Santiago,  capital  da  Republica 
Ghilena  em  1908  e  das  anteriores  assembleas  que  previamente  se  tinham  realizado, 
apenas  com  delegados  da  America  Latina  e  que  se  reuniram  em  annos  anteriores  no 
Rio  de  Janeiro,  Montevideu  e  Buenos  Aires.  O  seu  successo  foi  um  resultado  logico 
das  reunites  previas  na  America  Latina  e  do  cordial  concurso  dos  Govemos  da  America 
latina  e  dos  sens  homens  de  sciencia. 

A  aquelles  que  nSo  quizerem  Umitar-se  a  consultar  os  volumes  que  cont^  as 
memorias  e  as  discussdes  e  que  desejarem  conhecer  alguma  cousa  mais  dos  trabalhos 
do  Congresso  e  dos  resultados  por  elle  alcan^ado  se  Ihes  recommenda  a  leitura  da 
Acta  Final— «  ezpoai^  geral  concemente  d  mesma— publicada  sob  a  dlrecpfio  do 
Sr.  Dr.  James  Brown  Scott,  Relator  Geral  do  Congresso,  e  o  relatorio  do  Secretario 
Gend,  preparado  pelo  abaixo  assignado  e  pelo  Secretario  Geral  Adjuncto  Sr.  Dr. 
(Hen  Levin  Swiggett.  Nestes  trabalhos  encontrar-se-hfto  nSo  s6mente  a  acta  final 
mas  tambem  um  magnifico  commentario,  a  lista  dos  delegados  dos  Govemos  que 
adheriram,  sociedades,  instituic^es  de  enrino  e  outras  corpora9C(es,  seguidas  de  uma 
cuidadoea  hlstoiia  do  Congresso.  Estes  volumes  continuam  &  disposiy&o  dos  que  os 
pedirem  ao  Director  Geral  da  Uniao  Pan-Americana,  Washington,  D.  C. 

Em  conclusfio,  eu  desejo  repetir,  em  duas  palavras,  como  Secretario  Greral  do  Con- 
gresso, o  men  apre^o  e  reconhecimento,  que  jd  tive  occaaiSo  de  ezprimir  no  men 
relatorio  official,  pela  cordial  coopera^So  que  por  todos  me  foi  prestada  para  levar 
a  bom  exito  este  congresso,  deede  o  Presidente  dos  Estados  Unidos,  V.  Exa.,  como 
Secretario  d'Estado,  os  Senhores  Delegados  da  America  Latina  e  dos  Estados  Unidos 
at^  OS  diversos  funccionarios  do  Congresso.  O  grande  intereese  manifestado  pela 
OommisriU)  Permanente  Executiva  presidida  pelo  Sr.  William  PhiUips,  ao  tempo 
terceiro  Sub-secretario  d'Estado,  pelo  Instituto  de  Carnegie  para  a  Paz  Intemacional 
na  peesoa  do  Sr.  Dr.  James  Brown  Scott,  assim  como  a  coUaboray&o  prestada  pela  Sr.  Dr. 
Glen  Levin  Swiggett,  como  Secretario  Geral  Adjuncto,  constituiram  obras  basiiares 
para  o  successo  desta  reunilU). 

A  Uniao  Pan-Americana,  institui^So  intemacional  sustentada  x>or  todas  as  Repu- 
blicas Americanas  e  cujo  Conselho  de  Administra^So  6  constituido  pelos  represen- 
tantes  diplomaticos  em  Washington  e  pelo  Secretario  d'Estado  dos  Estados  Unidos, 
contribuiu  com  a  sua  poderosa  influencia  para  o  bom  exito  do  Congresso  e  me  aucto- 
lizou  a  servir  de  Secretario  Geral  do  Congresso. 

Com  a  maior  consideracfio,  subscrevo-me 

De  V.  Exa. 
Vor.  Mto.  Atto., 
(Ass.)  John  Babrbtt, 

Secretario  Oeral. 


Exmo.  Snr.  Sbgrbtario  db  Estado, 

WashingUmf  D. 
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Washinoton,  D.  C,  si  de  mayo  de  1917. 
SeFTor: 

En  cumplimiento  de  una  recomendaci6n  emanada  de  la  Oomisi6n  Ejecutiva  del 
S^undo  Congreso  Cientffico  Panamericano  que  se  reuni6  en  Washington  desde  el 
27  de  diciembre  de  1915  hasta  el  8  de  enero  de  1916  y  gracias  a  la  cooperaci6n  al  efecto 
prestada  por  el  Gongretio  de  los  Eetadoe  Unidos  mediante  su  ley  sobre  rectificaci6n  del 
presupuesto  dictada  el  8  de  setiembre  de  1916,  hdnse  recopilado  y  preparado  para 
8U  publicaci6n,  bajo  la  hdbil  direcci6n  del  Sr.  Dr.  Glen  Levin  Swiggett,  Subsecretario 
General,  las  memoriae  presentadas  a  dicho  Congreso  y  los  debates  a  que  dieron  lugar. 
£1  presente  volumen  contiene  el  infonne  relative  a  la  Secci6n  III,  de  la  cual  fu6 
presidente  el  Sr.  G.  M.  Rommel,  miombro  de  la  Comisi6n  Ejecutiva. 

En  el  informe  general  que  ya  tuve  el  honor  de  presentarle,  me  fu6  dable  considerar 
detenidamemte  la  importancia  del  Segundo  Congreso  Cientffico  Panamericano,  la 
numerosa  concurrencia  que  al  mismo  asi8ti6  y  el  elevado  m^rito  de  las  memorias 
presentadas  y  de  los  debates  que  en  aquel  se  suscitaron.  Por  consiguiente,  be  de 
limitarme  en  la  presente,  destinada  a  servirle  de  mera  introducci6n  a  cada  uno  de  los 
voldmenes,  a  algunas  consideraciones  de  cardcter  general. 

En  el  Congreso  estuvieron  representadas  por  medio  de  delegaciones  oficiales  las 
veinte  y  una  repdblicas  del  Hemisferio  Occidental.  Tambi^n  asistieron  al  mismo, 
tomando  participacidn  en  sus  debates  y  presentando  trabajos  personales,  delegados 
particulares  de  los  principales  cuerp>os  cientificos  y  de  los  institutes  docentes  de  esas 
mismas  reptiblicas.  En  tal  virtud,  las  memorias  y  los  debates  mendonados  deben  ser 
Gonsiderados  como  la  expresidn  de  un  amplio  edfuerzo  cientffico  panamericano, 
encerrando,  por  lo  tanto,  un  valor  inestimable. 

El  Congreso  estuvo  dividido  en  nueve  secciones  principales  que  en  seguida  paso  a 
enumerar  junto  con  el  nombre  de  sus  presidentes.    Fueron  las  siguientes: 

I.  AntbopolooU.    W.  H.  Holmes. 

II.  AsTBONOidA,  HETEOBOLOoiA  T  SismografIa.    Robert  S.  Woodward. 

III.  Consebvaci6n  de  las  Fuentes  Natubales  de  Riqueza,  Agbicui/tuba, 
Ibbigacii&n  t  Sslvicultuba.    G«oige  M.  Rommel. 

rV.  In8TBUCCi6n.    p.  p.  Claxton. 

V.  IngeniebIa.    W.  H.  Bixby. 

VI.  Debecho  Intebnacional,  Debecho  Publico  t  Jubispbudencia.  James 
Brown  Scott. 

VII.  MiNSBiA,  Metalubgia,  GEOLOGiA  EcoNdiacA  T  QufMiGA  Aplicada.  Hen- 
nen  Jennings. 

VIII.  Salxtbbidad  Pi^BLicA  T  CiENCiA  M^DiCA.    William  C.  Gorgas. 

IX.  Tbaspobte,  CoMEBao,  FiNANZAS  E  IicpuESTOS.    L.  S.  Rowo. 

Estas  secciones  estuvieron  dividas,  a  su  vez,  en  cuarenta  y  cinco  subsecciones. 

De  las  repdblicas  latino-americanas  asistieron  mis  de  doscientos  delegados;  en 
tanto  que  las  sesiones  del  Congreso  concurrieron  m^  de  mil  personas  de  los  Estados 
Unidos.  Los  trabajos  y  debates  del  cuerpo  despertaron  universal  inters,  pues  indu- 
dablemente  fu6  aquel  la  asamblea  cientffica  jxx&b  grande  que  registra  la  historia  del 
Hemisferio  Occidental  y  probablemente  la  del  mundo.  1^1  bi6,  en  consecuenda,  digno 
continuador  del  Primer  Congreso  Cientffico  Panamericano  que  en  1910  se  reuni6  en 
la  capital  de  Chile  y  de  los  que  previamente  y  con  una  asistencia  exclusivamente 
latino-americana  se  habfan  congr^;ado  en  Rio  de  Janeiro,  Montevideo  y  Buenos 
Aires.  Su  ^to  fu^  consecuencia  I6gica  de  las  asambleas  que  anteriormente  se  habfan 
reunido  en  la  Am^ca  latina  y  del  cordial  concurso  que  recibi6  de  los  gobiemos  y 
de  los  hombres  de  ciencia  de  esa  misma  parte  de  Am^ca. 

A  cuantos  no  quisieren  limitarsc  a  consul  tar  los  voldmenes  que  contienen  las 
memorias  y  los  debates  y  desearen  conocer  algo  m^  de  las  labores  del  Congreso  y  de 
los  resultados  por  ^1  alcanzados,  se  les  recomlenda  la  lectura  del  Acta  Final  y  de  la 
Expo6ici6n  General  concemiente  a  la  misma  que  e8cribi6  el  Dr.  James  Brown  Scott, 
Informante  General  del  Congreso,  asf  como  el  Informe  del  Secretario  General,  prepa- 
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ndo  por  el  suaerito  y  por  el  Dr.  Glen  JjeviD  Swiggett,  Subsecretario  General  del 
rnismo.  En  estoe  documentoe  podr^  hallar  no  86I0  el  Acta  Final  y  luminosad  cond- 
deracionee  acerca  de  la  misma,  sino  tambi^n  la  n6mina  de  los  delogados  y  de  loe 
gobi^mofl,  socdedadee  e  institutos  dooentee  que  tuvieron  repreeentacidn  en  la  Asamblea, 
juntamente  con  una  relaci^n  puntualizada  de  las  labores  de  la  misma.  Los  que  deseen 
obtener  estos  voldmenes  pueden  solicitarlos- del  Director  General  de  la  Uni6n  Pan- 
ameiicana  en  W^«hington,  D.  0. 

Como  Secretario  General  del  Oingreso  deseo  hacer  constar  una  vez  ro^,  antes  de 
concluir,  el  agradedmiento  que  en  mi  informe  general  expres6  por  el  cordial  concurso 
que  de  todos  redbi  para  asegurar  el  4xito  del  Gongreso,  desde  el  Presidente  de  los 
Estados  Unidos  y  usted  mismo  como  Secretario  de  Estado  y  desde  los  delegadoe  de 
la  America  Latina  y  de  los  Estados  Unidos  hasta  los  diversos  funcionarios  del  Congreso. 
El  gran  inter^  desplogado  por  la  Comisi6n  Permanente  Ejecutiva,  que  presidid  el 
Sr.  William  Phillips,  a  la  saz6n  Tercer  Subsecretario  de  Estado;  por  la  Fundaci6n 
Oamegie  para  la  Paz  Intemacional,  por  el  6rgano  de  su  Secretario,  Dr.  James  Brown 
Scott;  aaf  como  la  colaboraci6n  del  Dr.  Glen  Levin  Swiggett,  Subsecretario  General, 
contribuyeron  poderosamente  a  hacer  memorable  la  asamblea.  La  Uni6n  Pan- 
americana,  institucidn  intemacional  sostenida  por  todas  las  rcptiblicas  de  America  y 
cuyo  Consejo  Directive  esti  formado  por  los  representantes  diplom&ticos  latino- 
americanos  residentes  en  Wellington  y  por  el  Secretario  de  Estado  de  los  Estados 
Unidos,  contribuy6  con  su  poderosa  influeneia  al  ^xito  del  Congreso  y  me  autoriz6 
para  que  desempefiara  las  fundones  de  Secretario  General  de  aqu61. 

Con  sentimientos  de  la  m^  alta  conaideraci6n  me  subscribe 
De  usted  muy  ateuto  servidor, 

John  Barrett, 
Secretario  General, 

Al  Honorable  Secretario  de  Estado, 

Wdshington,  D.  C. 


Washington,  D.  C,  i>  SI  max  1917. 

Monsxbur:  Gonform^ment  ^l  la  recommandation  du  Comit6  Ex^utif  du  Second 
Congrte  Sdentifique  Panam^ricain  qui  a  eu  lieu  ^  Washington  du  27  d^embre  1916 
au  8  Janvier  1916,  et  par  la  cooperation  du  Gongr^  des  Etats-Unis  (loi  du  budget 
extraordinaire,  8  septembre  1916),  les  m^moires  et  discussions  de  cette  grande  reunion 
sdentifique  intemationale  ont  6%6  recueillis  et  ^t^  pour  dtre  publics  sous  Thabile 
direction  du  docteur  Glen  Levin  Swiggett  sous-secretaire  g^n^ral.  Ce  volume  contient 
le  rappOTt  de  la  section  III,  dont  M.  G.  M.  Rommel  du  Gomit6  Ex^cutif  ^tait  president. 

Bans  mon  rapport  offidel  qui  a  6t^  d6}k  soumis,  je  me  suis  etendu  sur  I'importance 
du  Second  Gongr^  Sdentifique  Panam^ricain,  sur  le  grand  nombre  de  personnes  qui 
y  etaient  pr^sentes  et  sur  Texcellence  de  ses  m^moires  et  de  ses  discussions.  G'est 
pourquoi,  dans  cette  lettre  qui,  apr^  avoir  subi  quelques  changements  sans  impor- 
tance, sert  d*introduction  ik  chaque  volume,  je  n*en  parlerai  que  d'une  mani^ 
g^nerale. 

Toutes  les  republiques  de  THemisph^  Ocddental  au  nombre  de  vingt'^t-une 
etaient  representees  au  Gongrte.  De  plus,  des  deiegues  k  titre  officieux  envoyes 
par  les  associations  scientifiques  et  les  institutions  educatives  les  plus  en  vue  de  ces 
republiques  ont  soumis  des  memolres  et  ont  pris  part  aux  deliberations.  On  pent 
done  conaiderer  les  memoires  et  les  discussions  comme  Texpression  d'un  grand  effort 
sdentifique  panamericain,  possedant  en  consequence  une  valeur  inestimable. 

Le  Gongr^  etait  divise  en  neuf  sections  prindpales  que  nous  enimierons  d-dessous, 
en  donnant  le  nom  de  leurs  presidents. 

I.  Antropolooib.    W.  H.  Holmes. 

II.  Astronohib,  Miri&OROLOoiB  ET  SisMOLOGiB.    Robert  S.  Woodward. 
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III.  GONSBRVATION    DBS   RsSSOUBGBS   NaTUBBLLBS,   AoRICULTURB,    IrRIOATTOK 

BT  ForAts.    George  M.  Rommel. 

IV.  iNSTRUOnOK  PUBLIQUB.      P.  P.  GlaxtOD. 

V.  GiftNiB  CrviL.    W.  H.  Bixby. 

VI.  Droit  Intbrnational,  Droit  Public  bt  Jurisprxtdenob.  James  Brown 
Scott. 

VII.  MiNBS,      M^ALLURGIB,      GAOLOGIB      PRATIQUE,      BT      OhIMIB      APPLIQUlftE. 

Hennen  JenningB. 

VIII.  SANTift  PuBLiQUE  ET  SciBNOB  Medicale.    William  0.  Gorgas. 

IX.  Transport,  Gohkeroe,  Finanoe  bt  ImpOt.    L.  S.  Rowe. 

A  leur  tour  ces  sections  6taient  subdivis^  en  quarante  cinq  sons-sections. 

On  y  comptait  plus  de  deux  cents  d^l^6s  des  r^publiques  latino-am^ricaines,  et 
plus  de  mille  d616gu^  des  Etats-Unis  ont  assist^  aux  reunions.  Les  discussions  et 
les  proc^-verbaux  du  CJongr^  ont  attir6  I'attention  du  monde  entier,  et  il  a  6t6  sans 
le  moindre  doute  la  plus  grande  as8embl6e  sdentifique  intemationale  de  Thistoire 
de  rn^misph^  Occidental,  et  peut-6tre  mdme  du  monde  entier,  qui  se  soit  r6unie  jus- 
qu'id.  Venant  apr^  le  Premier  Gongr^  Sdentifique  Panam6ricain  qui  s'est  r^uni  k 
Santiago,  capitale  du  Chili,  en  1908,  et  apr^  ceux  qui  ont  eu  lieu  pr6c6deniment,  respec- 
tivement  k  Rio  de  Janeiro,  k  Montevideo  et  k  Buenos- Ayres,  ces  demiers  n'ayant  que 
des  reprtentants  de  T Am^que  Latine,  il  s'est  montr6  leur  digne  successeur.  Sa  r6us- 
site  a  6t6  un  logique  r6sultat  de  ces  pr6c6dentB  concoun  dans  TAm^rique  Latine  et  de 
la  sincte  et  cordiale  coop^tion  des  gouvemementB  et  des  hommes  de  science  de 
I'Am^que  Latine. 

Pour  ceux  qui  n*ont  port6  leur  attention  que  siu-  les  voliunes  renfermant  les  m^oires 
et  les  discussions,  et  qui  d^sireraient  connattre  d'une  mani^re  plus  approfondie  les 
actes  et  proc^-verbaux  du  Congr^*  ainsi  que  les  rdsultats  qui  s'en  sont  suivis,  je  leur 
conseillerai  de  lire  "L'acte  Final,  Commentaire  explicatif,"  r^ig6  sous  la  direction 
du  docteur  James  Brown  Scott,  rapporteur  g^n^ral  du  Gongr^,  et  le  rapport  du  Secr6« 
taire  G^n^ral  r6dig6  par  ce  dernier  et  le  docteur  Glen  Levin  Swiggett.  En  les  lisant 
on  n'y  trouvera  pas  seulement  TActe  Final  et  le  commentaire  explicatif ,  mais  encore 
les  listes  des  d^^^,  des  gouvemementB  qui  ont  partidp6  au  Gongr^,  des  soci^t^, 
des  institutions  6ducatives  et  autres,  en  mtoie  temps  qu'un  compte  rendu  soign^ 
ainsi  que  Thistoire  du  Congr^.  On  pent  se  les  procurer  en  fedsant  une  demande  par 
6crit  au  Directeur  G^ndral  de  I'Union  Pkmam^ricaine  k  Washington,  D.  0. 

En  terminant,  je  vais  en  quality  de  Secretaire  G^n^ral  du  Congr^  exprimer  de 
nouveau  en  peu  de  mots  mes  remerdments,  ce  que  j'ai  d6]k  hit  dans  mon  rapport 
offidel  pour  la  part  que  chacun  a  eue  dans  la  r^ussite  du  Oongr^  depuis  le  Prdsiden 
des  ^tats-Unis,  vous  comme  Secretaire  d*£tat,  les  d^l^gu^s  de  rAm^rique  latine  et 
ceux  des  £tats-Unis  jusqu'aux  employes  de  bureau.  Le  haut  int^rSt  manifesto  par 
le  Comite  Ex6cutifpermanent  preside  i)ar  M.  William  Phillips,  qui  6tait  alors  troisi^me 
Sous-Secr6taire  d'Etat,  par  la  Fondation  Carnegie  pour  la  Paix  Intemationale,  par 
Tentremise  de  son  secretaire  le  docteur  James  Brown  Scott,  et  Taide  pr^te  dans  Texe* 
cutioni)arle  docteur  Glen  Levin  Swiggett,  comme  sous-secretaire  general,  ont  puissam- 
ment  contribue  k  faire  de  ce  Congr^  un  evenement  memorable.  L'Union  Panameri- 
caine,  administration  offidelle  intemationaie  de  toutes  les  republiques  americaines, 
et  dont  le  Comite  d' Administration  est  compose  des  diplomates  latino-americains  k 
Washington  et  du  Secretaire  d'l^tat  des  ifetats-Unis,  a  use  de  sa  favorable  influence  pour 
assurer  le  succ^s  du  Congr^  et  m*a  autorise,  en  qualite  de  Directeur  General  de 
rUnion,  k  prendre  en  mains  les  responsabilites  de  Secretaire  General  du  Congr^. 

Veuillez  agreer,  M.  le  Secretaire  d*£tat,  en  m6me  temps  que  mes  respectueux 
hotamages  Tassurance  de  mon  enti^  devoQment, 

John  Barrett, 
Secritaire  Ghitral. 

Monsieur  le  Sbgr^airb  d'Etat, 

WofMnglon^  D.  C. 
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FOREWORD. 


The  results  of  the  deliberations  of  Section  III  of  the  Second  Pan 
American  Scientific  Congress,  which  are  outstanding  in  their  character 
and  which  will  have  an  important  effect  on  the  development  of 
ntemational  relations  between  the  American  countries  on  subjects 
relating  to  agriculture^  are  the  principles  laid  down  for  the  conserva- 
tion of  natural  resources,  for  the  use  of  water  in  irrigation,  and  for 
uniformity  in  animal  and  plant  sanitary  and  protection  work. 
American  international  congresses  which  preceded  the  Second  Pan 
American  Scientific  Congress  had  done  important  work  along  most 
of  these  lines  and  gave  this  section  a  basis  for  its  deliberations.  The 
recommendations  of  the  section  present,  therefore,  the  principles  of 
working  plans  for  agricultural  development  and  for  the  conservation 
of  natural  resources  and  of  the  industries  immediately  relating  thereto. 

The  chairman  takes  this  opportimity  to  express  to  the  members 
of  the  various  committees  and  other  members  of  Section  III,  and  to 
the  authors  of  papers  presented  to  the  section,  his  sense  of  sincere 
obligation  for  the  service  rendered. 

George  M.  Rommel,  Chairman. 
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AIMS  AND  PURPOSES. 

The  congress,  in  accordance  with  its  high  aims  and  purposes — 
namely,  to  increase  the  knowledge  of  things  American,  to  disseminate 
and  to  make  the  culture  of  each  American  country  the  heritage  of  all 
American  Republics,  to  further  the  advancement  of  science  by  disin- 
terested cooperation,  to  promote  industry,  inter- American  trade  and 
commerce,  and  to  devise  the  ways  and  means  of  mutual  helpfulness 
in  these  and  in  other  respects — considered  the  following  general  pro- 
gram of  subjects,  divided  into  appropriate  sections  and  subsections. 

SECTION  m^-CONSEBYATION  OF  NATURAL  RB80I7BCB8»  AGBICULTURB,  IRBIGA- 

TION,  AND  rOBBSTRT. 

THE  ECONOMICS  OF  CONSERVATION  AND  THE  RELATION  OF  THE  GOVERN- 
MENT THERETO. 

The  economic  principles  underlying  a  sound  conservation  policy; 
the  economics  of  future  trading  in  agricultural  commodities;  public 
conservation  policies;  the  Government  and  the  marketing  problem; 
the  conservation  of  human  life. 

THE   CONSERVATION   OF   MINERAL  RESOXTRCES. 

Mine  accidents,  and  mine-rescue  wofk;  the  conservation  of  coal 
and  other  minerals,  petroleum,  and  gas;  the  conservation  of  metals 
by  the  use  of  scrap  or  used  metals;  improved  mining  and  metallur- 
gical methods  as  an  aid  to  conservation;  the  role  of  Government  in 
the  conservation  of  mineral  resources. 

THE   CONSERVATION   OF  FORESTS. 

The  forest  resources  and  the  forest  botany  of  South  America; 
forestry  in  the  Philippine  Islands;  forest  problems  in  the  American 
countries;  education  in  forestry;  a  national  forest  policy;  the  atti- 
tude of  the  Government  in  forest  conservation. 

THE    CONSERVATION   OF   WATER   FOR   POWER. 

The  value  of  water  power;  the  present  status  of  water-power  devel- 
opment; hydroelectric  utilization  of  water  power;  electrochemical 
industries;  public  policies  and  legislation  regarding  the  use  of  water 
and  water-power  resources;  public  control  of  water-power  resources. 
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IRRIGATIOK. 

Irrigati<Hi  development  in  the  United  States,  Peru,  and  other 
American  comitries;  the  principles  and  practice  of  the  use  of  water 
in  irrigation;  irrigation  districts;  securing  settlers  for  irrigation 
projects;  the  use  of  irrigation  waters  as  sources  of  power;  the  rela- 
tion of  riparian  rights  to  the  utilization  of  streams  for  irrigation; 
Government  participation  in  irrigation  and  drainage  development 

CONSERVATIOK    OF   THE   ANIMAL   INDUSTET. 

The  function  of  live  stock  in  agriculture;  the  role  and  importance 
of  the  live-stock,  dairy,  and  poultry  industries  in  agricultural  devel- 
opment; the  relation  between  wool  and  mutton  production  in  the 
sheep  industry  of  the  American  countries;  Government  control  of 
grazing  on  public  lands;  the  effect  of  animal  diseases  and  parasites — 
their  control  and  eradication ;  are  uniform  regulations  feasible  among 
the  different  American  countries  for  the  prevention  of  the  introduc- 
tion and  dissemination  of  diseases  of  animals? 

CONSERVATION    OP  THE   PLANT   INDUSTRY. 

Experiment-station  work  in  the  American  countries;  subtropical 
and  tropical  agriculture  in  the  Americas;  plant  introduction;  Pan 
American  cooperation  in  plant  quarantine. 

MARKETING    AND    DISTRIBUTION    OP    AGRICULTURAL    PRODUCTS. 

The  principles  and  practice  of  cooperation;  extent  and  possibilities 
of  cooperation;  standardization  of  agricultural  products;  uniform 
grades  and  standard  packages;  transportation  of  perishable  com- 
modities; car-lot  distribution;  the  marketing  of  farm  mortgage 
loans;  financing  cooperative  marketing  associations;  the  extension  of 
markets;  the  development  of  a  market  news  service;  the  advisability 
of  college  courses  in  marketing  and  distribution;  provisioning  mu- 
nicipal populations;  the  Panama  Canal — ^the  effect  of  its  opening 
upon  the  traffic  in  agricultural  products  and  its  effective  use  in  the 
distribution  of  products  in  general. 


RESOLUTIONS  AND  RECOMMENDATIONS. 

The  Second  Pan  American  Scientific  Congress  coni^dered  and  dis- 
cussed the  subjects  set  forth  in  its  program  in  the  li^t  of  an  intel- 
lectual Pan  Americanism  in  a  series  of  meetings  from  December  27, 
1915,  to  January  8,  1916,  and  adopted  resolutions  and  recommenda- 
tions pertinent  to  the  work  of  the  nine  main  sections  of  the  congress.  - 
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The  following  recommendations  refer  to  Section  III: 

Article  9. 

The  Second  Pan  American  Scientific  Congress  recomm^ids  that 
a  cooperative  study  of  forest  conditions  and  of  forest  utilization  be 
undertaken  by  governmental  agencies  of  the  American  Bepublics  and 
that  data  thereon  be  published. 

Article  10. 

The  Second  Pan  American  Scientific  Congress  recommends  that 
each  of  the  American  Republics  appoint  a  commission  to  investigate 
and  study  in  their  respective  countries  the  existing  laws  and  regula- 
tions affecting — 

(a)  The  administrative  practice  of  regulating  the  use  of  water, 
(ft)  The  adjudication  of  rights  pertaining  to  the  use  of  surface 
and  underground  water  for  irrigation  purposes,  (c)  The  distribu- 
tion, application,  and  use  of  water  upon  arid  and  irrigable  lands. 
(d)  Methods  of  conservation  of  surface  and  underground  waters  for 
irrigation  or  industrial  purposes. 

And  to  suggest  laws  or  regulations  in  the  interest  of  general  in- 
dustry, navigation,  and  commerce. 

Article  11. 

The  Second  Pan  American  Scientific  Congress  suggests  that  the 
question  of  the  reclamation  of  arid  lands  is  one  that  ^ould  receive 
immediate  and  careful  consideration  of  the  Governments  of  the 
American  Bepublics,  to  the  end  that  there  may  be  increased  areas 
of  productive  lands  to  meet  the  needs  of  their  increasing  popula- 
tions. 

Article  12. 

The  Second  Pan  American  Scientific  Congress  recommends  that — 

(a)  Each  coimtry  should  maintain  a  well-organized  and  compe- 
tent live-stock  sanitary  service  comprising  executive  officers,  field 
inspectors,  and  a  laboratory  force. 

(6)  Each  country  should  enforce  live-stock  sanitary  laws  and 
regulations  with  the  view  of  preventing  the  exportation,  importa- 
tion, and  spread  within  the  country  of  any  infectious,  contagious,  or 
communicable  animal  disease  by  means  of  animals,  animal  products, 
ships,  cars,  forage,  etc. 

(c)  Each  country  should  maintain  a  thorough  live-stock  sanitary 
survey  to  determine  what  communicable  diseases  of  animals  are 
present  and  the  localities  where  they  exist.  This  information  should 
be  furnished  regularly  to  each  of  the  other  countries  at  stated  periods 
as  a  matter  of  routine. 
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{d)  Each  country  should  refrain  from  exporting  animals,  animal 
products,  forage,  and  similar  materials  which  are  capable  of  convey- 
ing infectious,  contagious,  or  communicable  animal  diseases  to  the 
reoeiving  country. 

(e)  Each  country  should  enforce  measures  to  prohibit  the  im- 
portation of  animals,  animal  products,  forage,  and  otiier  materials 
which  may  convey  diseases  from  countries  where  dangerous  com- 
municable diseases,  such  as  rinderpest,  foot-and-mouth  disease,  and 
contagious  pleuropneumonia  exist,  and  which  have  no  competent 
live-stock  sanitary  service.  Animals,  animal  products,  forage,  and 
similar  materials  from  countries  maintaining  a  competent  live-stock 
sanitary  service  may  be  admitted  under  proper  restrictions,  regula- 
tions, and  inspection,  imposed  by  the  importing  country. 

(/)  Each  country,  through  its  live-stock  sanitary  service,  should 
endeavor  to  control,  and,  if  possible,  eradicate  the  commu-'mvable 
animal  diseases  existing  therein.    There  should  be  an  exchabg^  of  ^' 
information  as  to  the  methods  followed  which  have  proved  most 
successful  in  combating  animal  diseases. 

(g)  Members  of  the  live-stock  sanitary  service  of  the  American 
Bepublics  should  meet  at  regular  intervals  to  consult  and  inform 
each  other  regarding  the  measures  taken  for  furthering  cooperation 
in  protecting  the  live-stock  industry  of  the  American  countries. 

Article  13. 

The  Sec(md  Pan  American  Scientific  Congress  suggests  that  an 
American  plant-protection  congress  be  convened  as  soon  as  practi- 
cable, composed  of  one  or  more  technical  experts  from  each  of  the 
American  Republics,  in  order — 

(1)  To  discuss  suitable  legislation. 

(2)  To  provide  the  means  of  establishing  competent  scientific 
bureaus. 

(3)  To  recommend  such  cooperative  research  work  and  control  of 
plant  introducti<m  as  may  be  advisable. 

(4)  To  make  all  reasonable  effort  to  secure  appropriate  action  by 
the  American  Bepublics. 

AsncLE  14. 

The  Second  Pan  American  Scientific  Congress  recommends  the 
distribution  of  information  regarding  the  agricultural  production  of 
the  American  Republics  and  of  the  publications  relating  thereto. 
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FIRST  GENERAL  SESSION  OF  SECTION  IIL' 
CONSERVATION  OF  NATURAL  RESOURCES. 

Raleigh  Hotel, 
Tuesday  mominff^  December  28^  1916. 

Chairman,  George  M.  Bommel. 

The  session  was  called  to  order  at  9.80  o'clock  by  the  chairman. 

Vm  ^rs  presented : 

OoS^rvation  and  ecomonic  theory,  by  Richard  T.  Ely. 

The  economic  bearing  of  future  trading  in  agricultural  com- 
modities, by  Henry  C.  Emery. 

Conservation  in  its  relation  to  industrial  evolution,  by  Ralph 
Henry  Hess. 


CONSERVATION  AND  ECONOMIC  THEORY. 

By  RICHARD  T.  ELY. 
Professor  of  Political  Economy,  University  of  Wisconsin. 

I.  OONSEBVATION  DEFINED  AND  DeSCBIBED. 

Conservation  means  preservation,  improvement,  justice, — Conservation,  nar- 
rowly and  strictly  considered,  means  the  preservation  in  unimpaired  efficiency 
of  the  resources  of  the  earth;  or  in  a  condition  so  nearly  unimpaired  as  the 
nature  of  the  case,  or  wise  exhaustion,  admits.  And  broadly  considered,  it 
means  more  than  the  word  itself  implies,  for  it  naturally  includes  an  examina- 
tion of  methods  whereby  the  natural  inheritance  of  the  human  race  may  be 
improved;  and  still  more  broadly  considered — and  as  used  in  popular  discus- 
sion— it  includes  a  treatment  of  the  efitects  of  productive  conservation  meas- 
ures upon  distribution.  We  shall  give  our  attention  briefly  to  the  main  points 
in  this  informal  definition  before  we  pass  on  to  the  thesis  that  conservation  \a 
largely  a  matter  of  property  relations — ^that  a  wise  conservation  policy  means 
wise  property  relations. 

Preservation  of  natural  resources. — ^Pirst,  conservation  suggests  simply 
preservation,  and  tn  the  treatment  of  the  subject  which  we  have  had  in  the 
United  States,  emphasis  has  been  laid  upon  the  past  and  present  waste  of 
natural  resources  and  upon  the  means  of  putting  a  stop  to  this  waste.  The 
forests  have  been  depleted;  soil  has  been  washed  by  rapidly  flowing  surface 
water  from  mountain  sides.    These  rapidly  flowing  waters  have  produced  high 

^  There  was  no  gtenographlc  report  of  this  meeting. 
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streams  and  devastating  inundations,  followed  by  low  streams  and  impeded 
navigation.  The  forests  have,  moreover,  been  so  removed  as  to  bring  great 
danger  of  fire,  and  destructive  conflagrations  have  resulted  in  large  waste  of 
resources,  including  in  some  cases  a  destruction  of  the  humus,  supplying  es- 
sential elements  in  the  fertile  soil.  As  a  remedy  we  must  have  measures  to 
reforest  mountain  sides,  and  this  means  large  social  control,  very  frequently 
taking  the  form  of  public  ownership  and  management ;  but  in  addition  we  al- 
ways find  actual  and  proposed  measures  of  cooperation  with  private  owners. 
Illustrations  are  afforded  by  the  services  of  publicly  employed  foresters  in 
giving  advice  and  in  making  plans,  etc  Here  the  main  emphasis  is  on  cessa- 
tion of  waste  and  restoration  of  natural  advantages.  This  means  a  great  deal 
and  involves  hard  tasks.  It  is  said  that  there  are  places  in  southern  Europe 
where  it  will  take  800  years  to  restore  the  soil  washed  from  the  mountain 
sides,  as  it  is  necessary  to  b^;in  at  the  bottom  and  by  planting  trees  gradually  to 
build  up  a  fertile  soil  from  falling  leaves,  decaying  vegetation,  etc. 

Another  feature  of  the  existing  situation  much  discussed  is  the  enormous 
waste  of  good  soil  by  the  erosion  of  water,  even  in  the  more  level  portions  of 
the  earth's  surface,  as  in  the  Mississippi  Valley,  where  millions  upon  millions 
of  tons  of  elements  of  fertility  are  being  annually  wasted — ^washed  into  this 
turbvlent  stream.  It  has  been  proposed  to  construct  at  public  expense 
mighty  reservoirs  to  check  the  rapidity  of  flow  and  to  hold  back  the  soil,  which 
would  also  facilitate  navigation.  Here  is  one  suggestion,  and  without  entering 
into  the  extent  of  its  possibilities,  it  is  again  apparent  that  emphasis  is  laid  on 
preservation  as  nearly  unimpaired  as  possible,  as  careful  an  exhaustion  of 
supply  as  the  nature  of  the  case  admits. 

Improvement  of  natural  inheritance, — ^But,  in  the  second  place,  we  are  con- 
cerned with  me^isures  to  improve  the  natural  inheritance  of  the  race,  and  this 
is  broas^  out  more  or  less  fully  in  discussions  of  conservation.     Under  a 
rational  system  of  forestry  it  is  claimed  that  an  acre  of  ground  will  produce 
two  or  three  times  as  much  in  a  given  period  of  time  as  the  same  acre  in  a 
wild  state  of  nature,  when  the  trees  are  allowed  to  grow  up  naturally  without 
man's  care.    Conservation  of  water  adds  to  the  fertility  of  the  soil  or  at  any 
rate  brings  about  a  better  utilization  of  the  fertile  elements  when  the  water 
is  applied  to  the  land  in  irrigation.    Modern  agriculture,  which  is  at  least  par- 
tially included  in  discussions  of  conservation,  is  not  content  with  the  mainte- 
nance of  an  existing  status,  but  wants  to  improve  what  is.    Nearly  everything 
needed  to  accomplish  this  purpose  may  be  found  in  the  land  itself,  or  placed 
there  by  cultivating  green  crops  and  plowing  them  under,  and  perhaps  extract- 
ing ttom  the  air  elements  of  fertility  to  be  united  with  the  soil.    The  phosphates 
and  potassium  seem  to  be  the  main,  if  not  the  only,  elements  which  must  be 
added  from  without  and  which  are  in  no  physical  proximity  to  the  land,  gener- 
ally speaking.    It  must  be  admitted  that  the  supplies  of  these  are  far  more 
limited  than  we  could  wish,  although  It  is  highly  probable  that  now  unknown 
sources  of  supply  will  be  discovered.    Certainly  there  Is  no  ground  for  present 
alarm,  and  for  this  assurance  there  are  several  reasons.     With  a  general 
appreciation  of  the  natural  scarcity  of  these  elements,  economy  in  their  use 
will  be  practised  to  a  greater  extent  than  previously,  and  this  economy  will 
be  further  promoted  by  an  increase  in  price,  accompanying  growing  scarcity. 
The  natural  result  will  be  to  establish  something  approximating  a  cycle, 
whereby  these  elements  can  be  returned  to  the  land  again  and  again.    We  see 
something  of  this  sort  in  countries  like  China  and  Japan.    We  are,  therefore, 
warranted  in  the  belief  that  for  an  Indefinite  time  to  come,  certainly  for  several 
centuries,  the  productivity  of  the  land  may  be  maintained  and  even  Increased. 

Digitized  by  V^OOQ  K:^ 


12         PROCEEDINGS  SECOND  PAN  AMEBIOAN  SOIENIIFIO  CONOBBSS. 

Conservation  concerned  primarily  toith  production, — ^In  the  third  place,  we 
observe  that  conservation  considered  as  a  part  of  economics  has  to  do  first  of 
all  with  that  division  of  economics  which  we  call  production;  not  with  pro- 
duction in  the  technical  sense,  but  in  the  social  sense;  in  other  words  with 
relationships  arising  out  of  the  efforts  of  men,  associated  to  produce  wealth. 
The  question  here,  has  to  be  asiced  what  institutions  or  what  shaping  of  Insti- 
tutions is  most  favorable  to  conservation?  Here,  as  elsewhere  in  economics, 
we  have  to  do  witlt  property  and  contract,  and  find  we  can  not  make  much 
progress  until  we  have  adopted  the  social  theory  of  property  and  the  social 
theory  of  contract* 

Justice  in  distribution, — ^And,  in  the  fourth  place,  conservation  takes  cog- 
nizance of  distribution  and  aims  to  bring  about  justice,  as  the  conservationists 
see  it.  In  general,  it  may  be  said  that  the  conservationists  wish  to  cut  off,  or 
at  least  reduce,  the  private  receipt  of  property  and  income  beyond  what  is  a 
fair  return  to  capital  and  labor  and  enterprise,  reserving  the  surplus  for 
public  use. 

Notice  that  we  now  get  beyond  the  limits  of  conservation,  strictly  speaking, . 
and  are  quite  within  the  field  of  economics,  but  It  would  be  arbitrary  to  stop 
the  discussion  at  this  point,  where  it  yields  fruitful  results.    This  simply  shows 
that  conservation  is  in  large  part  economics,  one  of  our  fundamental  theses. 

Conservationists  seek  to  control  franchises  for  the  use  of  water  power  with 
this  end  In  view,  exacting  payments  for  the  public  treasury  In  cases  where 
otherwise  we  would  have  surplus  value.  They  wish  also  a  complete  public 
control  of  mineral  treasures,  brought  about  by  leases  for  the  exploitation  of 
these  treasures  when  In  public  ownership,  so  that  the  lessees  may  receive  no 
more  than  fair  competitive  gains;  but  some  conservationists  are  Inclined  to 
look  favorably  upon  at  least  a  limited  public  operation  of  mines  as  well  as 
ownership.  The  distribution  of  wealth  and  Income  Is  then  always  Included  as 
an  aim  In  thorough  conservation  discussions. 

Conservation  includes  two  orders  of  inquiry, — The  first  belongs  to  the 
natural  sciences. — But  when  we  reflect  seriously  on  the  subject  of  conservation, 
we  see  that  we  have  to  do  here  with  two  orders  of  inquiry:  One  of  them 
falls  within  the  broad  field  of  the  natural  sciences;  the  other  Is  economic  In 
nature  and  Is  concerned  with  property  relatione'  The  geologist  must  Instruct 
us  about  the  formations  of  mineral  treasures,  about  their  amounts  so  far  as 
actually  known  and  so  far  as  they  may  be  estimated,  about  exhaustlblllty,  etc. 
The  scientific  agriculturist  deals  with  the  cultivation  of  the  soil  and  discusses 
methods  for  the  maintenance  and  even  Increase  of  agricultural  productivity.* 
Men  who  understand  the  natural  laws  governing  the  growth  of  trees  are  abso- 
lutely required  If  we  would  frame  a  wise  forest  policy.  It  Is  a  question  of 
natural  science  to  determine  the  relative  amounts  of  forest  products  which 
can  be  expected  under  low  and  middle  and  high  forest  culture,  all  Involving 
different  periods  of  time. 

The  second  order  of  inquiry  is  economic. — But  chief  emphasis  must  be  laid 
on  the  too  much  neglected  question  of  property  relations.    Is  the  system  of 

^The  limits  of  space  and  time  prevent  an  elaboration  of  these  theories,  and  this  is 
the  less  necessary  as  I  have  discussed  them  elsewhere.  See  my  Property  and  Con- 
tract Book  I,  Part  I,  Chap.  VI  and  Part  II,  Chap.  V. 

'  It  is  recognized  that  In  certain  of  its  features,  conservation  has  to  do  with  political 
science  and  sociology.  Here  and  now  we  must  confine  ourselves  to  economics  as 
that  one  of  the  social  sciences  with  which  we  are  chiefly  concerned  in  conservation. 

*The  maintenance  of  productivity  and  conservation  of  elements  are  two  different 
things,  but  it  would  take  us  too  far  Into  scientific  agriculture  to  discuss  this  dis- 
tinction here. 
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leasing  public  land  to  private  parties  favorable  in  the  case  of  mines?  We 
have  to  do  in  this  case  with  the  relations  of  public  property  to  private  opera- 
tion and  to  private  property  in  the  implements  of  operations.  Shall  the 
Federal  Government^  the  States,  cities,  and  other  local  political  units  acquire 
private  lands  for  forestry?-  Here  we  are  concerned  with  the  extension  of 
public  property  in  land  and  the  corresponding  contraction  of  private  property 
in  land.  How  shall  we  encourage  oyster  culture?  Shall  we  make  the  beds 
of  bays  and  rivers  and  bodies  of  water  where  oyster  farming  is  feasible  private 
property?  If  so,  we  extend  private  property  and  contract  correspondingly 
public  property.  Shall  we  reserve  public  property  in  underwater  land  and 
encourflge  oyster  farming  and  similar  production  of  other  sea-food  by  a  system 
of  leases  which  will  encourage  private  investments  of  capital?  Again,  we  are 
concerned  with  property  relations.  It  is  in  the  property  relations  most  suitable 
for  conservation  that  the  chief  difficulty  arises ;  and  it  is  on  this  ac^unt  that 
the  chief  rWe  in  conservation  belongs  to  the  political  economists,  who  must 
cultivate  more  diligently  than  heretofore  that  part  of  their  field  which  we 
may  designate  as  economic  jurisprudence.  When  we  decide  upon  what  we 
want  so  far  as  property  relations  are  concerned,  engineers  and  other  technical 
men  will  be  able  to  carry  out  the  desired  policy,  and  political  science,  Including 
administration,  must  be  called  on  for  aid.  Oyster  farming  will  flourish  when 
we  devise  and  put  In  force  right  property  relations,  and  It  will  furthermore 
flourish  without  the  establishment  of  Injurious  private  monopolies. 

Irrigation  furnishes  also  an  excellent  illustration.  The  Government  of  the 
United  States  has  encouraged  technical  Investigation.  Much  effort,  and  very 
properly,  has  been  put  upon  ascertaining  the  underground  flow  of  water  and 
what  Is  called  the  duty  of  water,  I.  e.,  the  work  which  a  given  quantity  of 
water  may  accomplish,  the  aim  being  to  avoid  waste  and  accomplish  the  maxi- 
mum of  effect  with  the  minimum  of  effort.  The  questions  of  when  and  how 
to  apply  the  water  are  Involved  here;  and  many  other  technical  questions, 
some  of  them  purely  engineering,  some  of  them  primarily  agricultural,  could  be 
mentioned.  These  are  technical  and  essential.  But  litigation  has  been  promi- 
nent and  In  some  parts  of  the  country  has  ruined  many  a  farmer,  resulted 
In  mutual  hatred  of  neighbors,  and  occasionally  even  bloodshed  has  been  a 
consequence,  while  an  appreciable  proportion  of  the  benefits  of  Improved 
farming  by  means  of  Irrigation  has  been  swallowed  up  In  the  needless  costs, 
direct  and  Indirect.  And  the  vital  question  of  property  relations  was  neglected 
in  the  meantime,  one  great  department,  the  Department  of  Agriculture,  at 
one  time  even  taking  a  discouraging  attitude  toward  economic  study.  How- 
ever, this  has  all  been  changed  under  the  efforts  of  the  present  Secretary  of 
the  Department  of  Agriculture.  Now,  when  property  relations  are  settled, 
the  rest  becomes  comparatively  easy. 

The  United  States  Government  in  the  Reclamation  Service  has  not  neglected 
property  relations  so  far  as  Its  projects  are  concerned,  for  they  are  based  on 
a  rearrangement  of  property  relations  In  the  Interest  of  the  public  and  the 
parties  Immediately  Interested.  I  refer  here  to  the  giving  up  of  old  **priorltles" 
so  as  to  promote  a  better  distribution  of  water. 

Did  time  permit.  It  would  be  Instructive  to  follow  this  discussion  of  the 
aature  of  conservation  with  a  brief  historical  survey,  showing  first  of  all 
what  political  economists  have  done  for  conservation,  and  how  the  ground  was 
prepared  for  the  modern  conservation  movement;  secondly,  describing  the  con- 
nection which  has  existed  between  the  work  of  scientific  foresters,  such  as 
Dr.  B.  B.  Fernow,  Glfford  Plnchot,  and  others  with  the  conservation  move- 
ment; and  thirdly,  outlining  the  services  of  those  men  who,  under  the  leader- 
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Ship  of  ex-President  Roosevelt,  made  the  program  of  coDservatlon  a  Tltal  force 
In  the  United  States.  But  as  It  is,  such  a  historical  sketch  must  be  omitted ; 
and  so  we  proceed  at  once  to  a  discussion  of  some  leading  economic  principles 
of  conservation. 

n.   SOME   BOONOMIC  FBINCIPUG8   OF   CONSERVATION. 

Conservation  in  its  economic  aspects  has  such  a  wide  sweep  that  it  is  difficult 
to  lay  down  many  principles  of  universal  application,  but  several  can  be 
elaborated  which  have  very  far-reaching  applications.  But  before  we  call 
attention  to  certain  general  principles,  we  ask  on  the  very  threshold  of  our 
inquiries  that  you  should  consider  this  simple  question,  "What  is  waste?" 
The  question  Aa  simple ;  the  answer  is  in  many  cases  extremely  difficult  The 
Century  dictionary  has  over  two  columns  devoted  to  the  word  waste  as  noun, 
adjective,  and  verb,  but  does  not  satisfactorily  answer  our  question.  Under 
the  verb  I  find  this :  "  To  expend  without  adequate  return."  That  is,  at  any 
rate,  helpful.  You  see  apples  decaying  on  the  ground  in  my  orchard.  You 
ask,  "  Why  this  waste?"  If  I  reply,  "  It  will  take  $2  worth  of  time  to  gather 
$1  worth  of  apples,"  are  you  satisfied  that  there  is  no  economic  waste?  But 
this  is  precisely  the  case  with  a  great  deal  of  what  the  conservationist  fre- 
quently calls  waste.  Now  I  shall  not  attempt  a  definition  of  economic  waste, 
but  I  hope  that  the  remainder  of  this  paper  will  throw  some  light  on  the 
question,  and  will  show  that  often  we  must  choose  between  destruction  of 
a  proportion,  larger  or  smaller,  of  natural  resources  and  a  loss  of  human  well- 
being;  and  as  the  natural  world  exists  for  the  human  world,  we  know  how 
we  must  decide  when  the  issue  is  clear-cut  between  the  two. 

Conservation  means  in  a  large  number  of  cases  what  economists  usually 
designate  as  intensive  as  opposed  to  extensive  use.  Now  intensive  use  means 
in  general  high  price.  This  is  true  in  agriculture— excellent  fences,  careful 
cultivation  of  the  corners  of  field  and  the  edges  near  the  fences,  if  there  are 
fences;  also  fields  entirely  free  from  weeds,  which  means  the  hoe  as  well  as 
the  horse  cultivator.  It  means  going  beyond  the  point  of  increasing  returns 
to  decreasing  returns  in  most  cases.  Nearly  if  not  quite  everywhere  in  the 
United  States  the  intelligent  farmer  stops  when  to  go  further  decreases  his 
net  money  income;  this  means  in  a  new  country  very  often  that  the  hoe  is 
never  used,  that  the  edges  of  fields  are  ragged,  that  fences  are  not  so  neat  in 
appearances  as  esthetic  interest  would  demand. 

The  higher  the  price  of  land  the  better  the  farming  in  the  absolute  sensed — 
Warren  in  his  Farm  Management  comes  back  again  and  again  to  high  price 
as  a  cause  of  good  farming.  A  soiling  system — i.  e.,  bringing  the  feed  to  cows — 
is  conservation  in  the  sense  that  it  means  more  return  per  acre;  but  Warren 
says  truly,  **  The  labor  of  hauling  the  feed  and  manure,  to  say  nothing  of  the 
cost  of  growing  the  crops,  would  more  than  pay  the  pasture  bill  on  most  dairy 
farms.  It  is  evident  that  land  and  milk  must  be  very  high  in  price,  before  a 
soiling  system  will  pay"  (p.  179).  And  we  find  the  following  observation  in 
the  chapter  on  **  Maintaining  the  Fertility  of  the  Land  " : 

We  have  good  years  and  poor  years,  but  crop  yields  are  increasing  very 
rapidly.  All  that  is  necessary  to  have  them  go  up  still  further  is  to  pay  the 
farmer  more  for  his  produce.    By  bringing  in  land  that  is  now  little  used, 

^It  is  the  high  price  of  land  rather  than  the  high  price  of  the  products  from  the 
land  that  ia  the  canse  of  good  farming  and  intensive  farming.  It  is  important  to  bear 
this  distinction  in  mind,  bnt  we  can  not  here  enter  into  all  the  refinements  of  theory 
which  flow  from  this  distinction.  Historically  and  generally,  it  is  believed  that  the 
two  go  together. 
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and  by  better  methods  of  farming,  that  are  already  known  to  farmers,  it  would 
probably  be  possible  to  increase  our  total  production  of  crops  50  per  cent  in 
three  years  if  the  farmer  could  be  assured  of  prices  high  enough  to  warrant 
the  expense  involved.* 

Undoubtedly  it  is  true  that  without  an  increase  in  price,  something  may  be 
done  to  increase  yield.  Sometimes  farmers  are  more  intensive  than  they  can 
afford  to  be,  but  generally  not  so  much  so.  The  following  from  Warren  is  a 
correct  generalization :  "  The  farmer*s  problem  is  to  intensify  his  business  up 
to  the  point  of  greatest  profit  for  his  conditions.  Since  conditions  are  gradually 
changing  in  favor  of  more  intensive  methods;  and  since  there  is  a  tendency 
for  the  average  person'  to  lag  behind,  it  follows  that  a  little  more  intensive 
methods  than  the  average  of  the  conmiunity  will  usually  be  best  '*  (pp.  179-180). 
But  observe  methods  are  changing  to  favor  intensive  farming  because  land 
prices  are  higher. 

Another  thing  to  be  noticed  is  that  improvement  in  knowledge  and  art  in- 
creases the  profitable  intensivity  of  farming.  We  learn  how  to  increase  yields 
at  a  given  price. 

In  what  has  been  said  we  have  a  partial  explanation  of  the  intensive  dairy 
farming  which  may  be  seen  in  parts  of  Europe— e.  g.,  near  Frankfort  on  the 
Main.  But  we  have  only  a  part  of  the  explanation.  Low  wages  are  another 
part  of  the  explanation;  for,  other  things  being  equal,  the  higher  wages  are, 
the  less  intensive  is  that  farming  which  is  profitable;  the  lower  wages  are  in 
a  given  state  of  the  arts,  the  bettw  the  farming  which  is  profitable.*  High 
wages  encourage  the  use  of  machinery,  and  this  is  a  partial  oftoet,  but  only  a 
partial  offset  to  high  wages.  If  wages  could  be  cut  one-third  and  the  labor 
supply  Increased  correspondingly,  we  should  witness  an  improvement  in  farm- 
ing which  would  be  in  the  direction  of  conservation  of  natural  resources  and 
would  please  the  esthetic  eye;  but  observe  it  is  a  conservation  of  natural 
resources  which  is  at  the  expense  of  human  resources.* 

The  eonaervation  of  human  reaouroes  Umii$  the  comervatUm  of  naUtral 
resources, — ^Now  this  can  be  illustrated  endlessly,  in  mining,  as  well  as  in  agri- 
culture. If  we  save  all  the  ore  taken  from  the  mines  in  the  Meeaba  region  in 
Minnesota,  the  price  of  iron  ore  must  increase  very  materially  or  wages  must 
fall,  or  both  effects  must  be  produced  and  either  one  means  lessening  real  in- 
comes of  the  conmiunity  at  large.  As  in  farming,  somewhat  more  economical 
methods  could  doubtless  be  employed  at  present  prices  for  ore  and  present 
wages ;  but  at  best  great  waste  of  natural  resources  must  continue — ^L  e.,  a  great 
deal  of  the  ore  must  remain  unutilised. 

Conservation  of  natural  resources  everywhere  finds  its  sharp  limitations  In 
human  resources — L  e.,  in  human  well-l^ing. 

Once  again,  conservation  means  a  sacrifice  of  the  present  generation  to  future 
generations,  whenever  it  is  carried  far,  this  conflict  beginning  far  before  the 
point  is  reached  which  conservationists  are  inclined  to  advocate. 

This  is  implied  in  what  we  liave  already  said.  High  prices  and  low  wages, 
or  even  high  prices  with  present  or  higher  wages,  mean  a  sacrifice  of  the  in- 

^ Warren:  Farm  Uanagement,  pp.  1S8-184. 

*  It  is  not  a  qneation  of  averagea.  Man j  lag  beliind  and  for  all  these  better  farming 
would  be  profitable. 

*High  prices  and  low  wages  resnlt  in  increased  intenfivity  by  drawing  rent  np. 
It  la  hi|^  rent  with  high  land  valnes  that  makes  intenaive  farming  profitable. 

^Bconomic  theorists  will  want  to  elaborate  further  and  qualify  the  statement. 
High  prices  and  low  wages  would  in  some  cases  result  in  larger  scale  and  less  intensive 
culture;  but  what  is  said  here  holds  as  a  general  statement.  Bents  would  nauallj 
increase.  Movements  of  population  must  be  considered  if  we  are  to  make  our  theory 
complete ;  but  to  do  this  would  mean  an  immense  enlargement  of  the  present  paper. 
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terests  of  the  present  consumer.  How  shall  we  balance  the  interests  of  the 
present  and  the  future?  If  we  put  them  on  absolutely  the  same  plane,  we  could 
with  propriety  forego  all  use  of  the  exhaustible  natural  resources  like  petro- 
leum and  natural  gas;  it  would  be  at  any  given  moment  of  time  indifferent 
whether  or  not  we  used  them,  and  they  might  remain  forever  unused — ^a  re- 
ductio  ad  absurdum. 

Perhaps  the  best  article  on  the  economic  theories  involved  in  conservation  is 
that  written  by  Prof.  L.  C.  Gray,  which  appeared  in  the  Quarterly  Journal  of 
Eiconomlcs  for  May,  1913,  under  the  title,  '*  Economic  possibilities  of  conserva- 
tion." Prof.  Gray  finds  "  the  real  heart  of  the  conservation  problem  "  in  "  the 
conflict  between  the  present  and  future  *'  (p.  499).  He  says  that  "  the  primary 
problem  of  conservation  expressed  in  economic  language,  is  the  determination 
of  the  proper  rate  of  discount  on  the  future  with  respect  to  the  utilization  of 
our  natural  resources."    He  then  continues  as  follows : 

Some  discount  of  the  future,  there  must  be.  If  society  reduced  the  discount 
on  the  future  to  zero,  the  period  of  utilization  would  be  increased  to  infinity ; 
and  therefore,  the  amount  of  present  use  would  become  infinitesimal.  Con- 
servation as  a  single  principle  of  action  involves  the  equal  importance  of  future 
wants  and  present  wants.  It  requires  that  the  want  of  the  infinitely  distant 
future  sliall  be  as  important  as  the  want  of  the  immediate  present  Conserva- 
tion as  a  single  principle  of  action  is  reduced  to  an  absurdity  (p.  515). 

This  is  precisely  the  conclusion  we  have  reached.  Any  positive,  statistical, 
and  mathematical  solution  is  an  impossibility,  because  the  solution,  as  Prof. 
Gray  also  points  out,  depends  in  the  final  analysis  upon  questions  of  individual 
social  philosophy.  What  is  the  purpose  of  existence?  the  source  and  nature  of 
ethical  obligation?  our  duties  to  posterity?  all  questions  of  the  gravest  import 
and  beyond  the  range  of  economic  science.  But  taking  as  a  basis  the  ethical 
notions  and  sentiments  of  normal  men,  or  perhaps  those  somewhat  above  the 
average  man,  we  can  find  guiding  principles  and  helpful  suggestions  in  economic 
theory  whidi  we  must  apply  as  best  we  can  in  concrete  cases  in  their  infinite 
complexity. 

Now,  as  one  of  the  first  st^;>s  in  conservation  policies,  we  must  classify 
natural  resources,  because  they  differ  markedly  with  respect  to  the  intensity 
of  the  conflict  betwe^i  present  and  future  interests.  Some  natural  resources 
may  be  maintained  forever  or  at  least  indefinitely  with  use ;  others  may  possi- 
bly be  increased  indefinitely  while  being  used ;  others  show  increasing  scarcity 
and  exhaustibility ;  and  where  supply  is  so  sharply  limited  in  proportion  to 
demand  that  we  begin  to  feel  the  effects  of  coming  exhaustion  and  where  no 
renewal  is  possible,  we  have  the  sharpest  conflict  between  present  and  future. 
Let  us  for  our  present  purposes  adopt  the  classification  of  Prof.  Gray,  which  as 
made  by  an  economist  is  especially  adapted  to  the  purposes  of  economic  dis- 
cussion. 

Natural*  resources  may  be  classified  as  follows : 

I.  Resources  which  exist  In  such  abundance  that  there  is  no  apparent  neces- 
sity for  economy,  either  in  present  or  future.  For  instance,  water  in  some  lo- 
calities. 

II.  Resources  which  will  probably  become  scarce  in  the  remote  future,  al- 
though so  abundant  as  to  have  no  market  value  in  the  present.  JPor  instance, 
building  stone  and  sand  in  some  localities. 

III.  Resources  which  have  a  present  scarcity : 

1.  Not  exhaustible  through  normal  use:  Water  powers. 

2.  Necessarily  exhausted  through  use,  and  nonrestorable  after  exhaus- 
tion: Mineral  deposits. 

8.  Necessarily  exhausted  through  use,  but  restorable :  Forests,  fish. 
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4.  Exhaustible  in  a  given  locality  but  restorable  tlirougli  the  em- 
ployment of  other  resources  of  a  different  kind  or  of  similar  resources  In 
different  locations:  Agricultural  land*  (pp.  4d9-500). 

Interest  represents  the  difference  between  present  and  future  to  the  indi- 
YiduaL  It  has  been  said  in  the  economy  of  the  State,  as  in  publicly  owned  for- 
ests, interest  does  not  enter,  that  it  is  a  concept  in  distribution  of  income  among 
private  persons ;  but,  however  tills  may  be,  we  can  not  avoid  the  recognition  of 
differences  between  present  and  future.  Can  it  be  asked  that  we  should  do  more 
than  discount  the  future  at  the  lowest  possible  rate  of  interest  paid  by  a  pros- 
perous State  with  well-managed  finances,  say  2  per  cent?  I  throw  this  out  as  a 
suggestion.    It  is  only  a  little  bit  of  a  sidelight  on  the  complicated  problem. 

It  is  essential  at  this  point  that  we  consider  the  case  of  copper  and  other 
natural  resources  which  are  probably  fundamental  conditions  of  permanent 
national  existence.  Even  if  there  is  some  doubt  about  this,  so  long  as  it  is  at 
all  probable  that  any  national  resource  is  essential  to  the  continued  and  per- 
manent existence  of  the  nation,  this  resource  occupies  a  peculiar  condition.  It 
Is  a  first  principle  of  political  science  that  the  State  has  perpetual  life.  States 
have  perished  in  the  past,  but  political  and  economic  science  can  not  take  into 
account  the  possibility  that  our  own  national  life  will  ever  cease  to  exist  All 
wise  plans  must  be  based  upon  the  hypothesis  of  continued  national  existence. 
Now  in  a  case  of  this  kind  the  future  value  of  the  natural  resources  rises  to 
infinity,  and  however  much  we  discount  the  future,  we  must  still  practice 
conservation.  We  must  attempt  so  to  utilize  every  natural  resource  of  this  kind 
that  it  may  last  as  long  as  possible,  using  it  now  and  using  it  hereafter  for 
as  long  a  time  as  possible.  I  think  here  in  reality  the  interest  rate  cuts  no 
figure.  When  we  consider  resources  of  this  sort,  we  find  that  in  their  case  the 
definition  given  by  President  Van  Hise  at  the  close  of  his  book  is  applicable: 
Oonservation  means  **  the  greatest  good  to  the  greatest  number — and  that  for 
the  longest  time."  * 

The'e  has  been  some  discussion  as  to  whether  in  'agriculture  we  want  the 
largest  product  per  man  or  per  acre.  In  general,  it  is  doubtless  true  that  the 
chief  determinant  should  be  the  quantity  produced  per  man.  But  the  princi- 
ple Just  laid  down  leads  to  certain  qualifications.  We  have  to  consider  not  only 
the  quantity  produced  per  man  now,  but  the  welfare  of  future  generations,  and 
especially  must  we  consider  the  condition  of  the  country  at  war.  The  conserva- 
tion of  natural  resources  has  to  be  regarded  from  a  national  point  of  view. 
No  nation  can  consider  it  otherwise  at  the  present  time.  From  the  German 
point  of  view  we  can  see  that  it  was  important  that  Germany  should  sacrifice, 
as  she  did,  something  from  the  largest  possible  production  per  man  to  increase 
the  production  per  acre.  Ck)nditions  in  Ireland  also  show  that  in  the  interest 
of  present  and  future  generations  we  can  not  decide  solely  with  reference  to  the 
largest  production  per  man. 

Adequate  conservation  in  general  means  a  course  of  conduct  in  economic 
affairs  which  is  dictated  by  the  common  interest,  but  which  will  not  be  followed 
by  the  private  persons  under  a  system  of  laissez  faire,  or  nonintervention. 

The  complaint  of  the  conservationists  is  precisely  this — that  the  individual 
does  not,  as  a  matter  of  fact,  conserve  natural  resources.  What  is  going  to 
Induce  the  i»rivate  person  to  follow  the  desired  course  of  economic  conduct? 

^  In  a  footnote  Prol  Gray  says :  "  In  terminology  the  above  classification  resembles 
one  proposed  some  years  ago  by  Prof.  B.  B.  Fernow.  See  his  Economics  of  Forestry 
(p.  10).    In  detail,  however,  the  classification  differs  widely"  (p.  000). 

*  C.  B.  Van  Hlse :  The  Conservation  of  Natural  Besonrces  in  the  United  States,  p.  829. 
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We  consider  among  yarions  possibilities  this :  The  individual  through  ignorance 
f^dls  to  follow  a  socially  desirable  course  of  economic  conduct,  when  it  would 
be  in  his  own  interest  We  have  already  seen  that  often,  perhaps  in  most  cases, 
the  individual  could  be  more  careful,  more  painstaking,  more  intensive  in  the 
sense  of  conservation — for  not  all  intensive  uses  mean  conservation.  We  have, 
as  a  remedy  against  ignorance,  education,  and  education  can  discover  many  new 
ways  of  conserving,  to  a  greater  degree  than  at  present,  all  natural  resources. 

Even  with  reiqpect  to  the  present,  education,  if  properly  directed,  will  result 
in  a  diminished  waste  of  economic  goods.  Psychical  development  fails  to  keep 
pace  with  economic  duinges.  A  highly  educated  woman,  a  missionary  who  had 
long  worked  in  Turkey-in-Asia,  was  asked  by  a  ladies*  society  in  Buffalo  what 
impressed  her  most  on  her  return  to  her  native  land,  and  she  replied,  "  Your 
garbage  pails."  She  saw  in  them  sinful  waste— good  food  thrown  away  in  a 
single  city  which  would  nourish  thousands  and  perhaps  even  ten  thousands  of 
half-famished  people  in  Armenia.  Several  causes  of  American  waste  in  this 
particular  can  be  mentioned.  One  is  that  when  food  was  superabundant,  that 
was  not  waste  which  is  now  wicked  waste.  It  is  not  wasteful  to  feed  potatoes 
to  pigs  when  tlie  supply  is  greater  than  the  needs  of  all  human  beings  who  can 
be  reached.  We  have  In  general  left  behind  us  the  days  of  crude  plenty,  but 
have  not  changed  our  psychical  make-up  nor  our  liabits  to  correspond  with  new 
economic  conditions.  Here  the  need  is  intellectual  and  moral  education — a  better 
vision  and  more  altruism.  We  need  a  ke^ier  social  consciousness  and  a  new 
state  sense  if  we  are  ever  to  solve  the  problems  of  conservation. 

The  individual  is  too  frequently  thoughtless  and  indifferent  with  respect  to 
the  future.  Education  of  the  intellect  helps  to  a  slight  extent,  because  as  men 
become  more  intellectual  the  future  means  more  to  them.  Moral  education  helps 
still  more,  as  it  means  precisely  a  strengthening  of  the  other-regarding  feelings 
as  opposed  to  self-regarding  impulses.  It  means  more  self-control  and  ability  to 
sacrifice  within  rational  limits  the  present  for  the  future.  Better  government 
means  that  the  future  counts  for  more,  as  it  is  more  certain.  Better  health  and 
long  life  further  decrease  the  premium  which  the  future  must  pay  for  present 
sacrifices.  Without  adding  further  considerations  we  may  generalize  as  follows : 
Every  step  forward  in  civilization  means  increased  regard  for  the  interests  of 
the  future. 

But,  on  the  other  hand,  we  must  acknowledge  that  enlightened  self-interest 
has  a  greater  rOle  to  play  in  conservation  than  is  generally  understood.  When 
attention  15  years  ago  was  called  to  the  enormous  waste  of  natural  resources, 
the  iMivate  owners  began  to  think  about  the  possibilities  of  profitable  conserva- 
tion, and  they  are  still  making  Investigations  and  improving  methods.  Great 
mining  companies  particularly  may  be  mentioned  as  illustration,  and  naturally 
the  owners  of  the  fee  in  mining  properties  have  shown  a  special  concern.  Real 
progress  has  thus  been  made ;  but  the  rate  of  interest  sets  a  limit,  as  my  col- 
league, Prof.  Leith,  has  shown.  Some  ore  companies  have  been  obliged  to  recede 
in  part  (in  part  only,  observe)  from  earlier  conservation  practices,  because 
they  found  no  prospect  of  getting  interest  on  the  investment  involved  in  carrying 
saving  so  far  as  they  were  doing. 

Large  concerns  are  apt  to  be  operated  by  far-seeing  men,  who  acquire  at  times 
an  interest  of  affection,  so  to  speak,  in  these  concerns,  and  they  will  be  inclined 
to  go  as  far  as  is  practicable  in  conservation ;  as  the  country  grows  older,  the 
interest  rate  is  likely  to  fall,  and  othar  causes  will  favor  an  increasing  degree 
of  conservation,  due  to  private  initiative. 

But  there  is  a  sharp  limit  to  the  economic  sacrifice  that  we  may  reasonably 
and  ethically  ask  the  private  person  to  make  for  even  the  present  welfare,  and 
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the  limit  l8  still  sharper  when  we  come  to  consider  the  interests  of  future 
generationa  When  it  is  possible,  and  as  a  general  principle,  social  burdens 
should  be  sociatty  diffused  and  socially  borne. 

Let  us  consider  some  applications  of  the  principle  we  have  Just  formulated. 
We  know  now  that  it  is  one  of  the  prime  functions  of  the  State  (State  used 
in  the  generic  sense  and  including  Federal  Government  as  well  as  the  separate 
Commonwealth)  to  raise  the  ethical  level  of  competition  by  legislation  and  ad- 
ministration. Men  may  work  12  hours  a  day  under  the  system  of  laissez  f aire 
and  their  employers  may  compete  with  each  other.  If  by  the  State  the  number 
of  hours  is  reduced  to  8,  the  competition  of  employers  may  continue  unchanged, 
save  that  it  takes  place  on  a  higher  ethical  plane.  Endless  illustrations  could 
be  given,  taken  from  Sunday  work,  child  labor,  sanitary  conditions,  etc.  Now 
we  may  similarly  establish  a  level  of  competition  based  on  the  principles  of 
conservation.  Practices  which  are  not  in  accord  with  that  level  of  conservation 
which  we  wish  to  establish  may  be  prohibited.  When  we  decide  how  carefully 
the  coal  should  be  mined  and  how  much  waste  of  natural  resources  in  the 
exploitation  of  iron  ore  we  are  willing  to  tolerate  as  a  maximum,  we  may 
prescribe  methods  giving  the  desired  results,  and  we  must  bear  the  pain  or 
burden  in  higher  prices.  CJompetition  would  not  allow  one  individual  to  increase 
his  costs  greatly  above  those  of  his  fellows,  and  so  common  action  is  a  necessity. 

The  mention  of  competition  suggests  that  unregulated  and  uncontrolled  it  is 
very  generally  speaking  destructive  alike  of  human  and  natural  resources,  and 
that  it  is  a  force  which  like  the  flow  of  rivers  needs  to  be  bridled  and  guided 
to  produce  socially  beneficent  results.  Destructive  competition  can  be  pre- 
vented only  by  social  efforts.  Again,  I  must  mention  the  work  of  President 
Van  Hise  in  pointing  out  in  his  book.  Concentration  and  Control — ^A  Solution 
of  Trust  Problems  in  the  United  States  (1912,  revised  edition  1914),  the  evils 
resulting  from  those  '*  trust-busting "  campaigns  of  politicians  who  advocate 
competition  at  all  times  and  places  and  let  loose  upon  us  forces  of  destruction. 

But  as  the  principle  of  regularities  in  large  numbers  forms  the  basis  of  the 
vast  business  of  insurance,  it  also  furnishes  a  considerable  scope  for  the 
activity  of  the  State  in  the  conservation  of  human  natural  resources.  It  is 
well  known  that  individuals,  especially  among  the  wage-earners,  are  too  willing 
to  take  risks  to  life  and  limb.  Let  us  suppose  the  chance  of  becoming  a  helpless 
cripple  in  the  course  of  a  year  is  as  1  to  10,000;  this  seems  so  small  that  the 
individual  is  generally  ready  to  overlook  it,  and  neglects  measures  to  remove 
the  danger.  But  to  society  there  is  no  chance,  only  certainty  of  this  human 
loss,  which  in  its  ramifications  is  far  greater  than  is  at  first  apparent  It 
means  100  wrecked  existences  per  million  and  10,000  per  annum  in  a  population 
of  one  hundred  millions.  We  have  in  this  principle  of  regularities  in  large 
numbers  a  wide  scope  for  society  to  promote  conservation  alike  in  its  own 
interest  and  in  the  interest  of  the  IndividuaL  The  "  Safety  First "  movement 
is  one  of  many  evidences  of  an  awakening  realization  of  possibilities  in  this 
direction. 

As  another  illustration  of  the  possibilities  of  altogether  wholesome  conserva- 
tion which  comes  under  this  general  head  I  mention  the  enormous  destruction 
caused  by  fires  in  the  United  States.  Public  authority  must  compel  those  pre- 
cautions which  are  alike  in  the  interest  of  the  individual  and  of  society. 

But  we  may  look  at  this  question  from  still  another  angle.  Protectionism 
has  often  an  educational  value.  When  we  prohibit  certain  practices  which 
exhaust  natural  resources  rapidly,  it  will  often  be  found  that  through  the 
pressure  of  legal  force  we  shall  be  stirred  out  of  a  certain  Inertia  of  lethargy, 
and  discover  better  methods  which  involve  little  or  no  increase  in  expense. 
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But  we  find  ourselves  In  a  position  when  we  shall  frequently  have  to  decide 
between  private  property  and  public  property.  The  benefits  of  private  property 
come  In  large  part  from  the  free  initiative  It  allows  the  private  property  owner, 
and  this  is  based  on  the  hypothesis  that  in  following  his  own  initiative  and 
knowing  his  own  interest  he  is  following  a  line  of  conduct  which  is  In  the  in- 
terest of  society.  This  is  illustrated  by  the  condition  of  the  farmer,  where 
we  have  a  fairly  satisfactory  system  of  land  tenure.  The  intelligent  farmer 
in  pursuing  his  own  interest,  in  raising  the  best  crops  and  animals  at  a  mini- 
mum cost,  is  doing  exactly  what  it  is  in  the  interest  of  society  he  should  do. 
The  case  of  our  railways  is  the  opposite,  for  we  regulate  these  to  such  an  extent 
as  to  remove  from  private  property  a  large  part  of  its  satisfactions  and  its 
benefits.  So  if  we  are  obliged  to  regulate  very  far  private  property  in  the  in- 
terest of  conservation,  we  have  a  strong  ground  for  public  property;  as  illus- 
trated in  the  case  of  forests,  and  in  this  case  public  ownership  is  the  world 
over  gradually  gaining  on  private  ownership.  Oonsideration  of  conservation 
then  leads  us  to  the  following: 

The  principle  of  guidance  in  changes  from  private  to  public  property  and 
from  public  to  private  property, — Private  property  yields  the  best  results 
when  the  social  benefits  of  private  property  accrue : 

(a)  Largely  spontaneously. 

(b)  When  occasionally  they  are  easily  secured  by  slight  applications  of 
force. 

(c)  When  the  social  benefits  of  private  property  are  secured  as  the  results 
of  single  public  acts  occurring  at  considerable  intervals. 

(d)  Private  property  may  yield  excellent  results,  when  in  more  or  less  fre- 
quent cases  a  continuous  and  considerable  application  of  force  may  be  needed 
to  bring  its  management  up  to  a  socially  established  ethical  leveL 

But  in  proportion  as  the  social  benefits  desired  are  secured  by  increasingly 
intensive  and  increasingly  frequent  applications  of  public  power,  the  advan- 
tages of  private  property  become  smaller  as  contrasted  with  the  advantages  of 
public  property.* 

We  have,  furthermore,  a  ground  for  passing  over  to  public  property  when 
for  the  sake  of  the  public  welfare  now  or  in  the  future  a  kind  of  use  is 
exacted,  involving  a  greater  sacrifice  of  individual  and  corporate  private  in- 
terests than  is  warranted  by  the  doctrine  of  the  police  power,  as  accepted  at  a 
particular  place  and  time. 

I  can  not  go  into  all  these  points,  but  I  am  confident  that  the  more  you  think 
about  this  statement  of  a  general  principle,  the  more  far-reaching  you  will  see 
that  it  is  in  its  application  to  conservation.  I  want  to  say,  however,  just  a 
word  about  the  last  clause,  which  relates  to  the  police  power.  We  hold  all 
our  private  property  subject  to  that ;  in  other  words,  certain  general  sacrifices 
may  be  exacted  of  all  in  the  general  interest,  relating  to  health,  decency,  etc, 
and  this  burden  increases  as  time  goes  on ;  but  when  we  must  exact  more  than 
is  in  harmony  with  this  limitation,  known  as  the  police  power,  we  have  a 
ground  for  public  ownership. 

No  one  is  warranted  in  Jumping  to  the  conclusion  that  this  principle  means 
a  suppression  of  private  ownership  of  land  and  capital  and  of  private  initia- 
tive. On  the  one  hand,  our  classification  of  natural  resources  shows  that, 
so  far  as  we  can  now  see,  they  are  mostly  adapted  to  private  ownership;  we 
have  also  observed  improved  practices  of  private  owners,  rendering  less  urgent 
and  less  far-reaching  the  demands  of  public  ownership;  on  the  other  hand, 
the  growth  of  the  police  power  in  itself  makes  the  field  of  public  ownership 
narrower  than  it  would  be  otherwise.     Yet  the  general  principle  holds  and 

^  See  Ely's  Property  and  Contract,  Vol.  I,  p.  852,  where  an  elucidation  of  this  principle 
is  given. 
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no  one  can  now  foresee  where  the  line  will  be  drawn  in  the  future.  In  the 
case  of  forests,  the  civilized  world  now  recognizes  a  large  amount  of  public 
ownership  as  necessary ;  so  also  with  regard  to  the  shores  of  harbors ;  so  also 
with  regard  to  mineral  treasures,  where  there  is  general  opposition  to  further 
alienation  of  the  fee  where  it  is  now  in  public  ownership. 

Conservation  then  necessarily  means  more  public  ownership,  more  public 
business ;  this  means  a  demand  for  better  government ;  and  this  means  giving 
men  a  real  career  in  the  public  service. 

It  would  require  a  small  book — ^perhaps  a  large  one — to  elaborate  the  prin- 
ciples I  have  hastily  sketched,  and  to  fill  in  the  gaps  and  complete  the  argu- 
ment would  certainly  require  a  very  big  book.  But  I  trust  I  have  outlined  the 
field  for  the  economist  in  conservation. 

Commisiions  alone  equal  to  the  tasks  of  conservation. — ^Now  I  will  close  with 
one  very  practical  suggestion.  It  is  only  through  a  conservation  commission 
or  various  conservation  commissions — for  several  may  be  required — that  we 
can  pnt  in  force  conservation.  Legislation  can  never  solve  these  complex 
problems,  but  can  simply  lay  dovm  the  general  principles,  expressive  of  the 
will  of  the  legislature;  and  in  concrete  cases  the  commission  must  make  the 
application  of  principles,  in  other  words,  ascertain  the  will  of  the  legislature. 
The  commission  must  ascertain  what  is  excessive  present  use  and  what  is 
waste,  must  in  concrete  cases  weigh  over  against  each  other  present  and  future, 
must  decide  upon  the  burden  to  be  imposed  on  i»rivate  property  under  the  police 
power,  and  upon  compensation  which  is  feasible  and  required;  it  must  set 
limits  to  the  sacrifices  which  may  be  legally  and  ethically  exacted  of  the  indi- 
vidual and  the  private  corporation.*  From  time  to  time  it  will  have  to  recom- 
mend the  establishment  of  new  principles  by  legislation;  and  the  courts,  as 
iving  the  last  word  in  social  progress,  will  review  certain  decisions. 
But  the  great  burden  must  rest  with  commissions.  And  do  not  commissions 
give  us  the  democratic  solution  of  the  complex  economic  problems  of  our  day? 
The  legislature  lays  down  the  principles,  and  if  the  commissions  furnish  men 
with  careers,  with  honor,  the  public  may  command  as  well-trained  capacity 
and  as  high  talent  as  the  greatest  private  corporations  and  for  far  less  cost 
Recognition,  the  development  of  democratic  sources  of  honor,  open  careers 
to  capacity  and  talent — all  these  will  draw  to  the  service  of  the  people  men 
who  will  be  equal  to  the  tasks  of  government,  and  who  in  their  own  persons 
will  illustrate  the  nobility  of  social  service  and  make  men  proud  to  say,  "  I 
am  a  dvil  servant" 


THE  ECONOMIC  BEARING  OF  FUTURE  TRADING   IN  AGRICUL- 
>   TURAL  COMMODITIES. 

By  HENRY  C.  EMERY. 

There  are  many  points  of  view  from  which  the  subject  of  future  trading  may 
be  approached — ^the  theoretical,  the  historical,  the  ethical,  the  practical.  For- 
tunately for  the  speaker,  he  is  limited  by  the  character  of  this  subsection  of 
the  Pan  American  Congress  to  the  intensely  practicaL    Our  general  subject  is 

tOn  the  sense  of  social  responsibility  in  its  relation  to  eonserration  and  the  sacri- 
fices to  be  enforced  by  law  on  the  Individiial  and  the  private  corporation,  see  Van 
Rise:  The  Conserration  of  Natural  Resources  in  the  United  States,  pp.  862-868,  874- 
876,  877.    I  think  President  Yan  Hise  exacts  too  much  of  the  private  indiyidual. 
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the  "marketing  and  distribution  of  agricultural  products."  The  relation  of 
future  trading  on  the  exchanges  to  this  problem  is  clear-cut  and  simple.  There 
may  be  occasion  for  debate  on  the  theoretical  niceties  of  the  real  function  of 
speculation.  There  may  be  still  more  occasion  for  difference  of  opinion  as  to 
whether  the  moral  evils  of  an  organized  speculative  market  outweigh  its 
economic  advantages.  But  the  proposition  that  organized  future  trading  (in 
those  articles  which  naturally  permit  of  it)  increases  the  efficiency  of  marketing 
is  a  proposition  more  easily  proved  than  almost  any  other  practical  proposi- 
tion in  the  whole  field  of  economics.  It  can  be  shown  historically,  statistically, 
theoretically  and  practically.  Indeed,  it  is  not  exaggeration  to  say  that,  partly 
because  of  it,  the  marketing  and  distribution  of  wheat  is  perhaps  more  efficient 
than  that  of  any  agricultural  product  If  one  should  ask  what  is  meant  by 
''efficiency"  in  this  case  the  answer  is  that  the  phrase  implies  not  only  a 
prompt  market  for  the  producer  under  definitely  known  conditions  and  a 
prompt  service  under  similar  conditions  to  the  buyer,  but  it  means  as  well  that 
the  gap  betwe^i  the  consumer's  price  and  the  producer's  price  (plus  freight) 
is  here  reduced  to  the  minimum. 

Nevertheless,  we  find  a  wideEq;>read  popular  opinion  that  somehow  specu- 
lation in  futures  is  economically  harmful  and  should  be  suppressed  by  law. 
I  suppose  our  real  problem  to-day  is  whether  the  members  of  a  scientific  con- 
gress should  support  or  oppose  proposed  legislation  of  this  character.  This 
feeling  of  antagonism  to  futures  is  owing  partly  to  the  general  willingness  to 
believe  that  one's  own  lack  of  prosperity  is  the  result  of  malicious  conspiracy, 
partly  to  the  fact  that  as  trade  becomes  more  idealized  it  becomes  harder  to 
understand.  The  functiim  of  a  baker  is  easier  to  understand  than  that  of  a 
banker ;  that  of  a  janitor  than  that  of  a  Judge.  In  this  particular  case  it  also 
appears  that  the  speculative  market  is  continuously  blamed  for  exactly  oppo- 
site conditions^for  high  prices  and  for  low  prices.  The  producer  thinks 
he  would  get  more  for  his  product  without  the  speculator ;  the  consumer  fre- 
quently thinks  he  would  pay  less.  This  is  true  in  extreme  cases.  In  famine 
years  the  speculator  helps  to  keep  the  price  down,  and  in  years  of  unusual 
plenty  he  helps  to  keep  the  price  up.  But  the  real  fact  is  the  exact  opposite 
of  the  general  assumption;  that  is,  in  the  long  run  the  speculative  market  se- 
cures higher  prices  to  the  producer  and  lower  prices  to  the  consumer  than 
would  otherwise  be  the  case.  This  \a  what  is  meant  by  saying  that  it  increases 
the  efficiency  of  the  marketing  of  agricultural  products. 

The  method  by  which  this  result  is  brought  about  can  best  be  understood 
by  a  consideration  of  the  conditions  under  which  a  futures  market  is  possible ; 
for  it  is  not  true,  as  commonly  supposed,  that  men  can  adopt  and  maintain 
this  form  of  trading  at  will  in  any  community.  A  few  weeks  ago  I  overheard 
a  group  of  men  discussing  the  development  of  a  futures  market  for  sugar  since 
the  outbreak  of  the  war.  It  should  be  noted  that  while  there  has  long  been  a 
lively  speculative  market  for  sugar  in  Eurc^  there 'has  been  none  in  this 
country  for  a  generation.  To  my  question  as  to  the  reason  for  this  new  develop- 
ment, the  answer  was,  **  Oh,  they  Just  wanted  one  thing  more  to  gamble  in." 
This  answer  represents  a  common  error  as  to  the  possibility  of  speculation 
in  futures.  It  is  not  possible  to  establish  such  a  speculative  market  simply  at 
will.  It  is  always  the  product  of  actual  uncertainties  of  supply,  demand,  and 
price  over  an  extended  area  of  such  a  character  that  speculation  arises  as  a 
natural  method  of  handling  these  risks.  Wherever  the  market  conditions  are 
local  it  is  impossible ;  wherever  the  price  is  subject  to  substantial  control  by  a 
single  group,  or  two  or  three  groups  who  may  come  to  agreement,  it  is  im- 
possible   Thus  there  «sed  to  be  active  speculation  in  petroleum  till  the  Stand- 
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ard  Oil  Trust  became  the  dictator  of  tlie  price.  The  same  was  true  of  sugar 
until  the  recent  world  changes  in  the  matter  of  demand  and  supply. 

Even  where  world-wide  uncertainties,  not  subject  to  control,  prevail  a  futures 
market  is  possible  only  in  the  case  of  a  few  commodities.  These  commodities 
must  be  representative,  or,  to  use  the  language  of  the  civil  law,  fungible  (res 
funffibiles).  This  means  that  one  portion  is  exactly  like  another  portion. 
Money  is  the  best  example.  I  do  not  promise  to  pay  100  specific  dollar  bills, 
but  simply  100  dollars,  because  one  dollar  is  the  same  as  another  dollar.  Se- 
curities of  the  same  issue  are  another  example.  One  stock  certificate  for  100 
shares  of  Union  Pacific  is  equivalent  to  any  other  certificate  for  a  like  amount 
Wh&re  goods  are  not  perfectly  "representative"  they  can  be  made  sufil- 
ciently  so  for  trading  purposes  in  a  few  cases  by  grading  and  classification. 
Thus  wheat  is  classified  into  many  different  grades  so  that  for  trading  pur- 
poses contracts  can  be  made  in  general  terms  in  some  specific  grade.  No  one 
would  dream  of  buying  simply  10,000  bushels  *'  of  wheat "  without  seeing  the 
wheat  or  being  sure  of  a  fair  sample,  but  one  can  buy  10,000  bushels  of  '*  No.  2 
hard  winter,"  or  **No.  1  northern,"  and  know  what  his  contract  means.  The 
same  is  possible  of  a  few  other  products,  but  of  far  fewer  than  most  people 
realize.  There  is  a  constant  demand  for  "standardising"  goods,  but  most 
agricultural  products  are  not  subject  to  any  such  standardization  as  is  required 
for  future  trading.  Thus  some  shippers  establish  grades  of  such  high  repu- 
tation in  the  case  of,  say,  apples  or  potatoes  that  individual  buyers  will  ordor 
by  grade  without  even  asking  for  samples.  But  this  obviously  is  inadequate  f<Hr 
a  general  futures  market.  This  meeting  is  concerned  only  with  '*  agricultural 
commodities."  The  absence  of  speculation  in  practically  all  manufactured 
articles  is  another  question,  but  the  reasons  for  it  are  fairly  obvious. 

The  Importance  of  this  factor  is  easily  understood  when  we  realize  the 
meaning  of  a  "  future  contract."  In  its  simplest  form  it  is  merely  a  contract 
for  goods  to  be  delivered  and  paid  for  at  some  future  date.  Such  contracts 
are  common  enough  in  all  business  and  arise  from  a  variety  of  circumstances. 
The  term,  however,  has  now  come  to  connote  the  inclusion  in  such  dealings  of 
sales  made  by  sellers  who  do  not  at  the  time  own  such  goods  and  who  are  not 
themselves  producers  contracting  to  deliver  their  own  products  when  grown. 
That  is,  the  system  of  "future  trading"  implies  the  activity  of  the  specu- 
lative "  short  seller  " — the  speculator  who  trades  "  for  the  fall "  as  well  as  the 
speculator  who  "  trades  for  the  rise."  Equal  facilities  to  both  is  essential  to 
a  futures  market  That  is  why  the  system  of  grading  and  classification  is  the 
very  basis  of  commodity  speculation,  and  that  in  turn  is  the  reason  why  such 
speculation  is  limited  to  a  few  commodities. 

The  chief  results  of  an  organized  speculative  market  are  to  be  found  in  its 
effects,  first  on  the  risks  of  the  ordinary  merchants  and  manufacturers  handling 
a  given  agricultural  commodity  and  secondly  on  the  prices  received  by  the 
producer  of  the  raw  material  and  paid  by  the  consumer  of  the  finished  product 
Ours  is  the  latter  problem,  but  even  it  can  not  be  fully  understood  without  a 
recognition  of  the  importance  of  "hedging."  Assume,  then,  a  speculative 
wheat  market  in  full  swing  where  "bull"  and  "bear"  speculators,  and  mer- 
chants and  millers  as  well,  are  daily  active,  with  all  the  modern  facilities  for 
transferring,  settling,  and  clearing  contracts.  This  is  a  market  where  all  the 
conditions  of  supply  and  demand  the  world  over  are  known  as  far  as  human 
sagacity  permits,  and  where  at  each  moment  of  the  trading  day  a  price  will  be 
quoted  for  specified  grades  deliverable  at  various  future  dates.  Here  is  a 
definite  market  with  certain  prices.  No  man  can  know  to-day  what  the  cash 
price  of  wheat  will  be  in  May,  but  you  to-day  can  know  at  what  price  you 
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can  get  your  wheat  in  May,  for  some  one  stands  ready  to  name  a  price  this 
minute  at  which  he  will  deliver  you  wheat  during  that  month.  He  will  take 
the  risks  of  the  ups  and  downs  of  price  in  the  meantime.  You  can  make  your 
terms  now. 

It  will  be  seen  that  the  result  of  this  is  that  merchants  who  buy  of  the 
farmer  to  sell  to  the  miller  or  exporter,  or  millers  who  buy  in  order  to  grind 
flour  can  turn  the  risks  of  fluctuating  prices  onto  the  speculators.  This  is 
exactly  what  they  do.  When  a  Minneapolis  miller  buys  wheat  in  Dakota,  out 
of  which  he  later  intends  to  make  flour  to  be  shipped  perhaps  to  Liverpool, 
he  at  once  sells  an  equal  amount  of  **  futures  "  in  Chicago  or  elsewhere.  Under 
the  old  system,  if  by  the  time  he  is  ready  to  sell  his  flour,  both  wheat  and  flour 
had  fallen  in  price,  he  would  have  met  with  a  substantial  loss.  Under  the  new 
system  he  is  compensated  by  the  profit  he  makes  in  "covering"  on  his 
hedging  contract.  Vice  versa,  of  course,  where  a  rise  in  price  would  formerly 
have  meant  a  speculative  profit  for  him,  under  the  present  system  this  profit 
goes  to  the  speculator.  He  stands  to  make  only  his  normal  industrial  profit  and 
leaves  speculative  losses  and  gains  to  the  speculator.  The  risks  of  fluctuating 
prices  over  a  period  of  time  have  been  shifted  to  other  shoulders.  Bear  in  mind 
this  is  not  a  fanciful  picture.  Practically  the  whole  wheat  and  flour  business 
of  the  country  Is  carried  on  in  this  way. 

Xoa  win  see  at  once  the  bearing  of  this  on  our  fundamental  problem  of 
NlatiTe  prices  to  producers  and  consumers,  which  we  took  at  the  outset  as  a 
test  of  the  efficiency  of  marketing  methods.  Before  the  speculative  market 
had  fully  developed,  the  miller  had  to  assume  the  £q;>eculative  risk  of  falling 
prices  which  always  exists  anyway.  He  in  turn  tried  to  shift  it  onto  some 
one  else — either  the  producer  of  his  raw  material  or  the  buyer  of  his  finished 
product  What  actually  happened  was  that  he  usually  paid  the  farmer  from 
5  to  10  cents  a  bushel  less  than  the  ruling  price  of  the  central  market  even  after 
making  allowance  for  transportation.  To^lay  there  is  no  such  need  and  com- 
petition does  not  make  it  possible.  The  farmer  at  each  point  in  the  wheat  belt 
gets  the  price  of  the  central  market,  less  only  the  cost  of  transportation  and 
handling.  This  is  because  the  miller  or  merchant  can  now  afford  to  do  this 
because  he  at  once  "  hedges  "  in  the  speculative  market. 

What  has  become  of  that  10  cents  that  used  to  be  deducted  from  the  farm 
price?  Either  the  farmer  get  it,  while  the  purchaser  of  flour  is  paying  no  more 
than  under  the  old  system ;  or  possibly  he  shares  it  in  part  with  the  consumer 
who  buys  a  barrel  of  flour.  In  either  case  is  there  not  a  great  gain  in  market 
efliciency?  Everyone  is  familiar  with  the  wide  margin  or  "spread"  which 
exists  between  the  producer's  price  and  the  consumer's  price  in  the  case  of 
many  agricultural  commodities.  This  is  due  to  many  different  factors  among 
which  the  most  important  are  perishability,  quantities  in  which  the  com- 
modity is  handled,  diflflculty  of  establishing  standard  grades,  difficulty  of  stor- 
age, loading  and  shipment,  relation  of  freight  to  total  cost,  as  determined  by  the 
high  or  low  value  of  the  article  per  ton  and  the  like.  When  we  say  that  wheat 
and  its  products  are  delivered  from  the  producer  to  the  consumer  with  the 
greatest  efficiency  of  any  agricultural  commodity  it  should  not  be  supposed 
that  the  claim  Is  made  that  this  is  solely  due  to  the  system  of  future  trading. 
In  the  case  of  all  the  above  factors  save  one,  wheat  has  an  advantage.  It  is 
durable;  it  can  be  easily  graded,  and  it  lends  Itself,  through  its  "flowing 
quality  "  to  unusually  efficient  methods  of  loading  and  unloading  for  purposes 
of  storage  or  shipment  Only  in  the  matter  of  the  relation  of  freight  rates 
to  value  is  it  at  a  disadvantage.  Even  some  of  the  above  advantages, 
however,  in  marketing  this  commodity  would  be  lessened  if  it  were  not  for 
the  existence  of  the  broad,  open  speculative  market     The  fact  that  it  is 
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always  possible  to  get  a  quotation  at  which  one  can  either  receive  or  deliver 
the  article  at  any  ^>ecifled  time  or  place  makes  it  possible  for  all  parties  en- 
gaged in  the  business  to  work  on  smaller  margins  because  of  the  lessened  risk. 
Also  the  existence  of  the  futures  market  makes  it  easier  to  borrow  money  for 
carrying  purposes  at  any  stage  In  the  process.  Elevator  receipts  for  wheat 
are  the  best  collateral  in  the  wheat  belt  Finally  that  spread  between  pro- 
ducer and  consumer  which  is  necessary  to  cover  risk  is  eliminated.  This  is 
simply  the  final  and  important  result  of  the  perfected  system. 

I  have  spoken  of  the  difference  in  this  regard  before  and  after  the  adoption 
of  future  trading.  The  same  thing  can  be  shown  between  two  such  similar 
commodities  as  wheat  and  barley.  There  Is  no  future  trading  of  consequence 
in  barley.  Unlike  wheat,  it  is  not  susceptible  to  classification  of  the  same 
general  validity  as  are  the  grades  of  wheat.  This  is  partly  due  to  the  fact  that 
different  maltsters  attach  different  values  to  the  same  barley  because  of  quite 
peculiar  needs  for  their  special  product.  In  any  case,  such  a  comparison 
seems  to  throw  light  Prof.  Weld,  of  Yale,  has  made  careful  calculations  of  the 
^read  allowed  for  hcmdling  these  commodities  between  the  central  market 
and  farms  at  distances  from  100  to  800  miles,  Including  risk  but  not  Including 
freight  He  shows  the  spread  on  barley  to  be  from  If  to  2  cents  per  bushel 
higher  than  for  wheat  Now,  a  bushel  of  barley  is  only  four-fifths  of  a  bushel 
of  wheat  by  weight,  and  over  a  period  of  10  years  the  price  of  barley  per 
bushel  has  been  about  75  per  cent  of  the  price  of  wheat  This  makes  the 
difference  In  spread  between  the  two  from  4  to  6  cents  per  100  pounds.  Is  it 
not  fair  to  assume  that  a  very  considerable  share  of  this  difference  is  due  to 
the  absence  of  future  trading  In  one  case  and  Its  presence  in  another? 

It  is  not  possible  to  review  in  a  shorC  address  experiments  in  legislation  in 
this  field.  Reference  must  however,  be  made  to  the  most  thorough  stop- 
page of  future  trading  in  grain  ever  effected — namely,  under  the  German  ex- 
change act  of  1897.  That  was  carried  through  by  agrarian  influence  against 
the  recommendation  of  the  great  commission  of  1896.  The  result  of  this  pro- 
hibition was  that  there  was  no  longer  any  open  market  where  the  farmer  could 
tell  at  once  the  price  of  his  wheat  or  rye.  The  merchant  and  miller  could  no 
longer  tell  with  certainty  what  they  could  afford  to  pay.  Promptly  a  demand 
was  made  on  the  Qovernment  for  the  establishment  of  central  price  bureaus. 
Obviously,  however,  these  could  not  supply  the  deficiency.  They  could  tell  an 
Inquirer  what  grain  sold  at  last  week,  but  his  real  need  was  an  answer  to  the 
question,  "What  is  my  product  selling  for  now?*'  Unless  the  merchant  and 
miller  could  hedge  In  foreign  markets,  they  were  obliged  to  assume  their  own 
risks,  and  for  this  additional  burden  producer  or  consumer  had  to  pay.  Fur- 
thermore, the  abolition  of  futures  carried  with  it  a  necessary  return  to  much 
more  cumbersome  methods  of  trading,  of  settling  and  clearing  contracts,  and 
also  reduced  credit  facilities  for  all  concerned.  For  all  this  somebody  had  to 
pay.  It  Is  safe  to  say  that  the  producer  got  less  for  his  raw  material  and  the 
consumer  paid  more  for  his  finished  product  than  before.  This  Is  exactly  what 
we  are  all  trying  to  avoid.  It  Is  a  good  example  of  what  efficiency  in  market- 
ing is  not 

All  these  allied  factors  must  be  kept  In  mind.  It  Is  not  merely  the  futures 
market  in  its  direct  effect  we  need  to  consider,  but  the  futures  market  as  the 
flywheel  on  the  whole  wonderful  mechanism  of  trade  and  credit  by  which 
agricultural  products  are  carried  across  the  world  from  the  producer  to  the 
consumer  with  a  promptness  and  cheapness  truly  marvelous.  There  may  be 
other  arguments  of  a  different  nature  against  this  method  of  trading.  So  far 
as  the  question  of  efficient  marketing  of  farm  products  is  concerned,  which  Is 
the  subject  of  this  conference,  the  case  Is  proved. 
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CONSERVATION  IN  ITS  RELATION  TO  INDUSTRIAL  EVOLUTION. 

By  RALPH  HENRY  HESS, 
Professor  of  PoUtical  Economy,  University  of  Wisconsin. 

The  portrayal  of  "economic  stages"  constituting  the  Industrial  progress  of 
mankind  Is  a  customary  and  useful  pedagogical  device  of  political  economy. 
In  the  description  of  these  Industrial  areas,  economic  writers  assume  the  exist- 
ence of  a  relative  abundance  of  soils  and  other  natural  resources  during  the 
earlier  **  pastoral "  and  **  agricultural  '*  stages,  and  reverse  conditions  of  dense 
population  and  Intensive  utilization  of  natural  resources  during  the  later  com- 
mercial and  manufacturing  stages  of  evolution.  The  succession  of  economic 
activities  from  the  simple  tasks  of  appropriating  the  free  goods  of  nature  to 
the  complex  processes  of  modern  production  Is  generally  taken  as  a  manifesta- 
tion of  the  evolutionary  principle  of  man*s  adaptability  to  his  environment 
But  In  this  consideration  of  evolutionary  tendencies  there  Is  little  If  any 
analysis  of  the  changes  which  take  place  In  the  relative  Importance  of  the 
material  agents  of  production  which  serve  the  needs  of  society.  Nor  do  we 
find  much  thought  given  to  the  Interpretation  of  man's  conscious  adaptation 
of  his  environment  to  his  needs.  It  is  the  present  purpose  of  the  author  to 
very  briefly  indicate  certain  evolutionary  aspects  of  Industrial  conditions  which 
are  reflected  In  changing  relative  values  of  economic  factors.  In  view  of  such 
changes  It  is  maintained  that  conservation  policies,  if  successful,  must  recognize 
the  transitional  character  of  Industrial  values  and  be  constructively  flexible 
and  evolutionary. 

THE  BVOLTTTIONABY  BELAHONS  OF  NATURAL  BB80URCES,  POPULATION,  AND  OAPITAL. 

That  there  are  substantial  quantitative  variations  in  Industrially  employed 
natural  resources,  labor  power,  and  capital  wtich  are  evolutionary,  and  become 
apparent  with  social  progress  and  the  flight  of  time,  is  obvious.  Simultaneous 
changes  In  social  values,  or  In  the  relative  Importance  of  these  Industrial 
elements  to  society,  may  be  less  objective  than  are  their  quantitative  changes, 
but  they  are  equally  real.  A  chronological  view  of  the  changing  relative  values 
of  the  factors  of  Industry  and  production  is  the  first  essential  in  the  formulation 
of  conservation  theories  and  policies.  Whatsoever  of  virtue  there  may  be  in 
conservation  as  a  public  policy  must  certainly  be  consistent  with  the  evolu- 
tionary facts  of  economic  life. 

An  examination  of  the  possibilities  of  conservation  as  an  economic  principle 
Involves  recognition  of  a  variety  of  social  philosophies  which  constitute  effective 
forces  of  social  control.  Individualism,  sectionalism,  nationalism,  and  cosmo- 
politanism present  different  and  mutually  contradictory  ideals  of  economic 
life  and  hypotheses  of  public  policy.  The  intellectual  acceptance  by  indi- 
viduals of  a  conservation  policy — define  its  motives,  methods,  and  consequent 
economic  adjustments  as  we  may — will  be  directly  proportional  to  their  several 
personal  anticipations  of  benflts  to  follow  Its  application.  That  the  conceptions 
of  social  value  entertained  by  persons  and  groups  of  persons,  ranging  in  their 
social  philosophies  from  individualism  to  cosmopolitanism,  will  be  in  agreement 
as  to  the  probable  benefits  of  any  form  or  degree  of  conservation,  is  extremely 
doubtful.  Indeed,  a  review  of  conservation  literature  must  convince  one  that 
a  generally  acceptable  definition  of  the  term  has  not  been  even  approximated. 
We  are,  therefore,  forced  to  proceed  upon  the  hjrpothesls  that  any  useful  de- 
scription of  the  possibilities  of  conservation  must  acknowledge  a  definite  pur- 
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pose  and  a  variety  of  drcnmstances  rather  than  conform  to  a  standard  con- 
cept of  "  conservation  "  as  a  doctrine  or  policy.  This  purpose,  as  the  author  sees 
it,  will  aiq;)ear  shortly. 

CircuniBtanoes  which  are  of  consideration  in  outlining  the  possibilities  of 
conservation  include — 

First  The  physical  order  of  Industrial  evolution  and  the  changing  relations 
of  natural  resources  to  other  agents  of  production,  and  to  economic  needs  as 
they  develop. 

Second.  The  doctrines  of  social  philosophy  which  sanction  prevailing  eco- 
nomic institutions,  and  such  change  or  trend  of  these  habits  of  thought  as  may 
be  anticipated  of  the  future. 

Of  these  two  sets  of  conditions  characterising  industrial  society,  both  are 
evolutionary.  The  first  pertains  to  the  material  facts  of  human  existence  and 
environment,  viz,  increasing  density  of  populations,  changing  availability  and 
efficiency  of  productive  forces,  lessening  economic  opportunity,  and  consequent 
readjustments  of  industrial  organization.  The  second  set  of  conditions  to  be 
considered  in  the  formulation  of  conservation  policy  pertains  to  psychic  facts 
of  human  relations,  particularly  relations  growing  out  of  the  possession,  use, 
and  enjoyment  of  natural  resources,  viz,  economic  and  social  rights  and  respon- 
sibilities and  the  definition  of  governmental  authority  in  relation  thereto. 

Social  valitb  and  pboduotion  poweb. — Observation  and  analysis  of  the 
changing  social  significance  of  acres  of  land,  hours  of  labor,  and  dollars  of 
capital  are  not  new  to  political  economy.  The  Malthusian  teaching  that,  as 
time  goes  on,  the  ratio  of  land  to  population  grows  less  favorable,  when  con- 
sidered from  the  social  point  of  view,  is  an  accepted  major  premise  in  the 
formulation  of  labor,  land,  and  immigration  policies.  Ricardo*s  analysis 
of  the  natural  distribution  of  labor  and  capital  among  lands  of  varying  fer- 
tility and  his  observation  that,  as  population  expands,  poorer  and  poorer  lands 
come  into  cultivation  revealed  the  fundamental  forces  which  determine  land 
rents.  A  combination  and  elaboration  of  the  Malthusian  doctrine  of  popula- 
tion and  the  Ricardian  theory  of  rent  constitutes  the  foundation  of  modern 
economic  theory  of  distribution  of  wealth  and,  in  considerable  measure,  of 
public  policy  upon  matters  of  wealth  and  income  in  so  far  as  it  is  in  accord 
with  scientific  demands.  These  theories,  moreover,  furnish  us  with  grounds 
for  a  logical  defense  of  private  property  and  private  income,  and  bases  for  the 
regulation  of  property  and  income  in  accordance  with  changing  social  condi- 
tions. 

Conservation  is  obviously  concerned  with  social  values  and  productive  power. 
It  is  concerned  with  the  functions  of  natural  resources,  labor,  and  capital, 
and  their  relations  one  to  another,  and  particularly  with  their  future  pecuniary 
probabilities  and  potentialities  as  contrasted  with  actualities  of  past  and 
present  Proceeding  in  accordance  with  these  principles,  conservation  may 
be  characterized  as  a  socially  prudential  economic  policy  directing  a  provi- 
dential administration  of  the  natural  agents  of  production  and  enforcing  reason- 
able restraint  in  the  consumption  of  the  physical  resources  of  the  earth  and, 
when  possible,  promoting  their  development,  to  the  end  that  (1)  productive 
capacity  may  be  developed  and  maintained,  and  (2)  the  natural  inheritance  of 
the  race  shall  not  be  unreasonably  impaired. 

An  analysis  of  industrial  evolution  adequate  to  afford  either  an  historical 
or  theoretical  background  of  a  comprehensive  conservation  policy  will  necessarily 
deal  with  the  changing  aspects  of  the  different  factors  of  production.  These 
are  revealed  in  the  shifting  rOle  of  natural  resources  as  industrial  society 
evolves  from  the  primatlve  environs  of  the  frontier  toward  a  permanent  state 
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of  economic  maturity,  or  until  Industrial  organization  and  coordinated  public 
policy,  failing  of  ultimate  achievement,  shall  pay,  by  economic  regression,  the 
penalty  of  inefficient  government. 

The  foub  staqbb  of  industrialization. — ^There  is  a  normal  order  of  change  in 
the  inter-relations  of  natural  resources,  labor  power,  and  capital  in  the  course 
of  industrial  progress.  The  necessary  economic  readjustments  which  appear 
among  these  agencies  of  social  production  are  so  marked  as  to  separate  the 
industrial  evolution  of  any  conmiunlty  into  four  possible  stages  or  chronological 
periods  which  may  be  indicated  as  follows:* 

L  A  period  of  exploitation. 
2.  A  period  of  industrial  development 
8.  A  period  of  industrial  maturity. 
4.  A  period  of  industrial  regression. 

A  period  of  ewploitation  is  characterized  by  the  proprietory  occupation  of 
natural  resources  In  a  new  country  and  the  initial  application  of  labor  and 
capital  in  the  industrial  processes  of  wresting  wealth  from  the  new  land. 
The  pecuniary  needs  of  those  directly  interested  in  such  Industry,  be  they  pro- 
moters, settlers,  or  laborers,  are  usually  immediate,  and  the  rewards  of  their 
enterprise  must  be  realized  in  quicic  profits  and  present  values. 

The  industrial  occupation  of  new  regions  is  frequently  favored  by  the  existence  of 
a  considerable  fruitage  of  natural  goods  and  commercial  values  found  ready  for  the ' 
gathering.  Indeed,  a  foreknowledge  of  such  profits  of  exploitation  is  the  usual  in- 
centive of  frontier  occupation.  Natural  resources  are  abundant  and  cheap  and,  in 
the  absence  of  official  restraint,  wild  fur-bearing  and  food  animals  are  taken,  placer 
gold  and  other  surface  deposits  of  the  minerals  are  exhausted,  forests  are  leveled, 
natural  pastures  are  denuded,  and  soils  are  impaired.  This  is  exploitation ' — 
the  destructive  appropriation  of  natural  resources  for  the  satisfaction  of  im- 
mediate human  desires.  Such  wants  may  be  a  matter  of  contemporary  susten- 
ance for  pioneer  populations;  they  may  contemplate  means  of  securing  the 
additional  labor  and  capital  essential  to  succeeding  stages  of  Industrial  growth ; 
or  they  may  exemplify  a  craving  for  hasty  accumulation  of  private  fortune 
regardless  of  present  social  needs  and  without  thought  of  future  industrial 
prosperity.  Elxploitation  is  frequently  preceded  by  a  considerable  speculative 
outlay  of  capital.  Such  outlays  are  quite  necessary  to  make  available  the 
resources  in  question,  and,  because  of  the  assumption  of  extraordinary  risk, 
may  entitle  investors  to  "  speculators*  profits  "  In  cases  of  successful  ventures. 

The  ultimate  significance  of  exploitation  to  the  conservationist  lies,  not  so 
much  in  the  fact  of  a  harvest  without  sowing  or  In  the  using  up  of  easily  acces- 
sible resources,  as  in  the  possible  effect  of  the  ruthless  heel  of  the  careless 
harvester  upon  the  virility  of  latent  and  undeveloped  natural  agents  of  future 
productivity  and  of  consequent  social  values. 

A  regime  of  development  follows  after  the  hand-to-mouth  scramble  of  the 
frontier.    Having  exploited  the  naturally  matured  values  of  the  land,  mankind 

^Not  all  commmiltiefl  may  experience  all  of  these  industrial  periods.  The  regressive 
period  may  usoally  be  avoided  by  the  exercise  of  prudential  economic,  poUcies.  On 
the  other  hand,  social  and  political  conditions  may  be  such  as  to  invite  regression  in 
lieu  of  industrial  development  and  maturity. 

'"Exploitation**  Is  here  used  to  indicate  that  destructive  utUisation  of  natural 
resources  typical  of  initial  industry;  such  resources  being  consumed,  or  marketed 
in  exchange  for  consumption  goods  with  a  minimum  expenditure  of  labor,  capital, 
and  time.  The  term  also  includes  the  destructive  conversion  of  industrial  capacity 
into  present  wealth  and  the  using  up  of  nonreplaceable  resources  during  later  periods 
of  industrial  evolution. 
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ceases  to  reap  where  nature  alone  has  sown,  and,  for  the  time,  devotes  itself 
to  sowing  and  cultivation  that  there  may  be  other  harvests.  In  order  that 
Industrial  production  and  commercial  values  may  be  realized  in  the  future, 
labor,  capital,  and  managerial  ability  are  poured  into  the  mines,  spread  upon 
refractory  soils,  wlnrowed  along  transportation  routes,  and  pyramided  at  manu- 
facturing and  commercial  centers.  In  brief,  exploitative  acquisition  is  displaced 
by  production  and  transient  undertakings  give  way  to  permanent  industry.  A 
tedious  and  hazardous  period  of  labor  and  capital  expenditure,  usually  in  ex- 
cess of  concurrent  industrial  revenues,  is  necessary  to  the  establishment  of  an 
efficient  and  permanently  productive  mechanism.  This  succession  of  exploita- 
tion and  development  is  Inevitable,  whether  consideration  be  confined  to  a 
single  private  enterprise,  or  extended  to  State-wide,  Nation-wide,  or  world- 
wide economic  activities. 

The  chief  characteristics  of  the  developmental  stage  of  industry,  as  compared 
with  the  exploitative  period,  are: 

1.  The  increasing  proportion  in  which  labor  and  capital  are  combined  with 
natural  resources  involved  in  industrial  processes. 

2.  The  establishment  of  permanent  instead  of  temporary  economic  and  social 
iDStltntions. 

3.  The  conscious  social  eftort  to  put  production  upon  a  definite  annuity 
basis. 

The  aim  of  Industrial  development  is  the  utilization  of  natural  resources 
under  efilcient  and  mature  organization.  Such  organization  involves  a  coordi- 
nation of  the  several  factors  of  production  which  affords  not  only  the  mutually 
profitable  employment  of  labor  and  capital,  as  in  the  exploitative  period,  but  a 
socially  expedient  and  prudent  utilization  of  natural  resources. 

It  should  be  observed  that,  no  matter  how  rich  natural  resources  available 
for  a  specific  Industrial  enterprise  may  be,  substantial  development  generally 
requires  an  excess  of  expenditures  over  earnings  for  a  considerable  period. 
Development  becomes  possible,  therefore,  by  virtue  of  a  present  sacrifice  of 
capital  and  labor,  the  remuneration  for  which  must  await  the  maturity  and 
possible  success  of  the  venture.  The  earlier  profits  of  exploitation  are  not  in- 
frequently the  source  of  capital  which  is  later  employed  in  industrial  devel- 
opment Likewise,  the  natural  Increase  of  the  population  and  the  flow  of 
immigration  which  supply  the  necessary  labor  power  of  development  very  gen- 
erally find  their  economic  origin  or  stimuli  within  the  regime  of  exploitation. 

The  economic  history  of  the  United  States  and  Canada — in  fact,  of  all 
American  States — abundantly  illustrates  the  dependence  of  industrial  devel- 
opment upon  the  pecuniary  surplus  and  the  population  growth  consequent  to  a 
successful  exploitation  of  natural  resources.* 

Our  pioneer  existence  not  only  was  conditioned  upon  a  uslng-up  of  resources 
which,  to  some  seems  regrettable,  but  our  present  social  capital  is  mainly  the 
proceeds  of  a  favorable  trade  balance  from  the  export  of  raw  products  of 
exploitative  industry.  Our  foreign  credit,  until  recently  an  essential  source 
of  developmental  capital,  has  been  based  upon  the  anticipation  of  a  continuing 
export  of  products  in  the  origin  of  which  exploitation  plays  an  important  rOle. 

A  period  of  industrial  maturity  is  reached  when  a  community  becomes  per- 
manently self-supporting;  that  is  to  say,  when,  in  so  far  as  may  be  foreseen, 

^The  customary  reliance  upon  the  profits  of  exploitation,  as  a  source  of  capital  for 
derelopment,  is  revealed  in  the  absence  of  private  inltiatiTe  and  the  consequent 
necessitj  of  governmental  development  where  rewards  of  exploitation  are  not  inviting — 
tlie  Panama  Canal ;  the  United  States  Reclamation  Service ;  the  construction  of 
railways  in  northwestern  Canada. 
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the  productive  capacity  of  the  industrial  combination  of  natural  resources, 
labor,  and  capital  will  continue  adequate  to  meet  the  needs  of  the  population 
without  substantial  impairment  either  of  resources,  capital,  population,  or  scale 
of  living.  Industrial  maturity  does  not  necessarily  imply  maximum  economic 
efficiency,  or  an  intensive  industrial  organization,  or  even  a  stable  population. 
The  concept  embraces  a  variety  of  conditions  of  personal,  community,  national, 
and  cosmopolitan  self-sufficiency.  In  the  growth  of  most  industries,  or  indus- 
trial communities,  or  industrial  nations,  development  normally  merges  into 
economic  maturity  which,  at  first,  involves  an  extensive  utilization  of  natural 
resources  and  gradually  advances  toward  intensive  utilization.  The  maximum 
degree  of  intenslvity  will,  however,  finally  be  determined  by  sociological 
factors  and  prevailing  standards  of  social  saturation. 

The  idea  of  permanence,  as  applied  to  social  and  economic  policies,  is  not 
absolute.  Industrial  permanence  can  imply  no  greater  futurity  than  is  con- 
templated by  the  impelling  social  Interests  of  the  present  Such  interests  are, 
as  a  rule,  probably  satisfied  with  a  shorter  look  into  the  future  than  is  com- 
monly supposed. 

Industrial  regression  is  evidenced  by  a  declining  ratio  of  industrial  produc- 
tivity and  social  income  to  economic  effort^  Despite  a  dominating  popular 
desire  to  attain  and  maintain  the  highest  level  of  productive  efficiency,  average 
income,  and  social  benefits  in  every  industry  and  in  every  community  or  nation, 
unforeseen  d^^ects  in  economic  policy,  in  industrial  structure,  or  in  social 
adjustments  seem  finally  and  invariably  to  invite  economic  degeneracy.  His- 
torically, regression  seems  frequently  to  follow  close  upon  the  attainment  of  an 
advanced  state  of  industrial  maturity ;  closer,  in  fact,  than  has  generally  been 
realized,  for  a  semblance  of  prosperity  is  usually  sustained  for  a  time  in  the 
effort  to  disguise  weakening  industrial  capacity. 

Logical  as  is  the  concept  of  economic  equilibrium,  its  existence  is.  In  the 
main,  confined  to  the  vision  of  doctrinaires.  Nevertheless,  if  Industrial  regres- 
sion is  to  be  forestalled,  a  conservation  policy  of  positive  and  preventive  meas- 
ures is  imperative ;  and  such  a  policy  cannot  ignore  the  desirability  and,  indeed, 
the  possibility  of  a  state  of  approximate  economic  equilibrium. 

Customary  practices  of  exploitation  and  industrial  development,  doubtless, 
tend  to  weaken  the  foundation  of  economic  permanency.  Overexploitation  of 
certain  natural  r^ources  has  undoubtedly  dwarfed  the  industrial  powers  of 
many  communities  and  of  some  nations.  The  over-hasty  development  of  certain 
forms  of  production  in  the  United  States  accounts  for  some  clearly  discernible 
symptoms  of  regression.  Ldkewise,  the  economic  aspects  of  importing  cheap 
labor  to  hasten  development  are  quite  as  disconcerting  to  prospects  of  a  high 
level  of  economic  equilibrium  as  is  the  physical  impairment  of  natural  re- 
sources. 

It  is  to  be  observed  thpt  the  successive  stages  of  exploitation,  devel<^ment, 
maturity,  and  regression  are  not  always  clearly  separable  in  the  industrial  life 
of  a  community  or  a  nation,  or  even  in  the  Industrialization  of  given  classes  of 
natural  resources.  In  this,  as  in  other  analyses  of  social  phenomena,  generic 
terms  are  typical  rather  than  mutually  exclusive  in  their  appellation.  The 
nature  of  the  resources  themselves  may  justify  coincident  exploitation  of  some 
and  development  of  others — ^possibly,  as  I  have  already  suggested,  the  cost  of 
developing  the  one  is  borne  by  the  gain  of  exploiting  the  other.  Furthermore, 
what  is  generally  designated  as  over-hasty,  under-capitalized,  and  prodigal 

^  In    private   industrial    enterprise,    regression    is    evidenced    by    declining   profits. 
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development  may  be  akin  to  reasonable  exploitation ;  the  alleged  haste,  waste, 
and  inadequate  capital  being,  in  fact,  the  best  possible  or  most  expedient 
adjostment  of  available  industrial  resources  to  the  immediate  needs  and  con- 
ditions of  society. 

The  uncertainty  of  poptilation  growth  during  early  industrial  periods,  and  of 
potential  social  scales  of  consumption,  particularly  in  the  absence  of  a  definite 
immigration  policy,  makes  an  accurate  forecast  of  the  results  of  any  industrial 
policy  diflScult  Certainly,  restrained  utilization  and  conservative  development 
are  not  always  to  be  recommended.  The  probabilities  of  undiscovered  deposits 
of  natural  resources,  undiscovered  uses  for  those  now  available,  undiscovered 
methods  of  utilissing  resources  now  superabundant,  and  undiscovered  or  un- 
developed substitutes  for  resources  now  being  exhausted  make  an  intelligent 
choice  between  exhaustive  exploitation  and  conservative  development,  at  best, 
uncertain. 

Rational  social  poliot  and  the  changing  obdbb. — If  we  consider  the  rela- 
tivity of  the  factors  of  production  during  the  periods  of  exploitation,  develop- 
ment, and  maturity,  and  especially  the  quantitative  relations  of  natural  re- 
sources to  labor,  a  changing  order  of  their  importance  is  strikingly  noticeable. 
A  scanty  population  and  a  surfeit  of  natural  resources  in  the  beginning  is  in 
marked  contrast  with  a  dense  population  and  overmanned  physical  resources 
at  the  other  extreme  of  the  evolutionary  scale.  The  keen  need  for  capital 
during  the  period  of  dev^opment  and  its  subsequent  increase  in  amount  and 
availability  are  likewise  significant  Indeed,  the  ruthless  disregard  of  human 
agencies  of  production  and  a  repletion  of  capital  at  the  subsequent  extreme  of 
industrial  evolution  is  as  logically  patent  as  is  the  exploitation  of  the  seeming 
sorf^t  of  natural  resources  in  the  beginning.  The  economic  history  of  Egypt, 
China,  Poland,  Italy,  and  Spain  supplies  examples  of  what  might  be  called 
exploitation  of  humanity  and  capital. 

To  say  that  industry  requires  the  cooperative  action  of  all  the  factors  of  pro- 
duction is  commonplace ;  but  the  fact  that,  within  limits,  land,  labor,  and  capital 
are  mutually  compensatory  in  the  composition  of  the  industrial  mechanism  of 
the  nation  has  received  little  or  no  comment  in  the  discussion  of  conservation. 
The  organisation  of  industry  and  the  formation  of  economic  policy  must  have 
regard  for  the  changing  relative  values  of  the  component  factors  of  national 
production.  The  principles  of  value  and  the  law  of  demand  and  supply  equally 
apply  to  the  valuation  of  the  creative  agents  of  industry  and  to  the  products  of 
industry. 

A  universal  phenomenon  of  industrial  evolution  is  the  contrast  of  steadily 
advancing  values  of  natural  resources  and  declining  or  regressing  values  of 
labor  and  capitaL  During  the  decade  last  past  arable  lands  in  the  United 
States  have  probably  advanced  in  value  10  per  cent  annually,  wages  have  accel- 
erated at  less  than  half  that  rate,  and  interest  on  capital  has  advanced  even 
less,  if  at  all.  The  result  is  not  only  an  increase  in  land  values  but  a  growing 
physical  proportion  of  labor  and  capital  in  the  industrial  unit.  In  other  words, 
in  passing  from  the  extractive  and  extensive  processes  of  exploitation  and 
development  to  the  elaborative  and  intensive  process  of  mature  industry,  labor 
and  capital  tend  to  assume  their  normal  or  balanced  proportions  in  the  indus- 
trial mechanism,  thus  gradually  compensating  the  frontier  prodigality  of  natural 
resources. 

In  the  earlier  industrial  stages  the  scarcity  of  labor  and  capital  usually 
Justifies  extensive  methods  of  industry  and  a  proportionately  liberal  utilization 
of  accessible  resources  which  in  a  later  stage  would  be  truly  wasteful.  Con- 
versely, with  the  approach  of  social  saturation,  human  life  and  energy  become 
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plentiful,  even  superabundant,  and  the  natural  sources  of  subsistence  become 
relatively  scarce  and  consequently  dear. 

Thus,  we  observe  the  normal  chronological  aspects  of  extensive  and  intensive 
industry,  and  the  rational  adjustment  of  human  and  natural  resources  in  either 
period  must  appear  uneconomic  and  wasteful  when  Judged  by  the  standards  of 
the  other.  Again,  the  necessity  for  developmental  capital,  in  the  absence  of 
other  sources  of  ready  funds,  frequently  Justifies  a  sacrifice  of  original  resources 
by  way  of  exploitation  which  to  the  casual  observer,  who  is  accustomed  to  the 
financial  adjustments  of  matiure  industry,  appears  grossly  destructive  and 
wasteful.  Conversely  and  with  equal  logic,  the  maintenance  of  economic  oppor- 
tunity and  national  integrity,  essential  to  industrial  capacity  and  social  well- 
being,  may  require  in  the  latter  stage  a  temporary  expenditure  of  life  and 
treasure  which,  considered  in  the  abstract,  is  barbarous  and  wasteful.  This 
we  may  observe  in  its  extreme  form  in  certain  economic  causes  and  effects  of 
war. 

In  the  final  analysis  these  facts  emerge:  (1)  The  evolution  of  industry 
usually  implies  a  gradually  reversing  quantitative  proportion  and  valuation 
of  natural  resources  to  labor  and  capital ;  (2)  the  overzealous  fostering  of  any 
one  factor  of  production  involves  a  compensatory  sacrifice  or  misuse  of  another ; 
(3)  mere  quantitative  measures  of  superficially  apparent  industrial  prodigality, 
either  of  natural  resources,  capital,  or  humanity,  are  not  always  criteria  of 
economic  waste. 

A  policy  which  unnecessarily  delays  the  natural  expansion  of  population  and 
industrial  development  by  restricting  the  conversion  of  natural  resources  into 
capital  during  a  frontier  regime  is  social  obstruction  and  false  economy,  not 
conservation.  The  restriction  of  opportunity  for  the  normal  employment  of 
labor  and  the  investment  of  capital  by  withholding  resources  from  development 
is  monopoly  and  IndHstrial  restraint,  not  conservation.  Socially  considered, 
such  practices  constitute  the  essence  of  economic  waste  and  of  Industrial 
inefficiency. 

The  social  ideal  of  industrial  maturity  is  a  continuing  economic  progress 
until  a  comfortable  scale  of  community  or  national  living  is  attained,  and 
thereafter  the  maintenance  at  least  of  this  standard  of  industrial  capacity  and 
social  well-being;  and  this  ideal  does  not  imply  a  stable  population,  a  fixed 
standard  of  living,  or  the  nonimpairment  of  natural  resources.  It  does  mean, 
however,  a  rational  adjustment  of  population  to  physical  productive  capacity 
and  a  prudential  protection  of  productive  capdty  in  behalf  of  the  calculable 
needs  of  the  future,  in  so  far  as  they  may  be  shown  to  be  socially  superior  to 
competing  present  wants. 

The  economic  life  of  a  nation,  in  so  far  as  it  may  be  directed  by  conscious 
social  policy  or  ethical  considerations,  must  normally  tend  toward  an  efficient 
coordination  of  natural  resources,  population,  and  capital  in  production  and  in 
anticipation  of  future  production.  This  principle  is  not  new.  The  German  econ- 
omists have  taught  it  for  a  half  century.  Daniti  Raymond,  an  American,  writ- 
ing nearly  a  century  ago,  dwelt  upon  the  thesis  that  capacity,  not  riches,  con- 
stitutes national  wealth.^ 

Raymond  insisted  upon  the  character  of  the  nation  as  an  economic  unit. 
The  interests  of  individuals  or  classes,  he  maintained,  are  not  to  be  mistaken  for 
the  needs  of  the  nation,  for  they  may  be  opposed  to  the  larger  and  continuing 
needs  of  the  nation  as  one  and  indivisible.    From  these  principles  Raymond  con- 

^ Raymond,  Daniel:  Thoughts  on  Political  Economy,  4th  ed.,  pp.  81,  84,  116,  et  seq. 
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duded  tbat  economic  science  may  not  properly  be  confined  to  the  creation  of 
values  and  the  acquisition  of  riches,  but  includes,  as  its  primary  object,  the 
development  of  capacity  and  of  administrative  and  legislative  means  of  securing 
the  greatest  well-being  of  all  citizens,  present  and  future,  alike.  Frledrich  List, 
a  German,  writing  under  the  stimulus  of  observations  in  America,  a  few  years 
later  than  Raymond,  likewise  characterized  the  ideal  of  industrial  enterprise: 
**  The  causes  of  wealth,"  said  List,  "  are  something  totally  different  from  wealth 
itself.  The  power  of  producing  wealth  is  infinitely  more  inportant  than  wealth 
itself.  The  nation  derives  its  productive  power  from  the  mental  and  physical 
powers  of  the  individuals,  from  their  social,  municipal,  and  political  conditions 
and  institutions,  from  the  natural  resources  placed  at  its  disposal  or  from  the 
instruments  ^  it  possesses."  ' 

Some  htfothsses  of  conservation. — Before  proceeding  to  an  analysis  of  the 
practicability  of  conservation  within  the  different  stages  of  Industrial  evolu- 
tion, a  classification  of  natural  resources  and  a  restatement,  by  way  of 
liypothesis,  of  certain  physical  and  functional  aspects  of  natural  resources,  here 
and  elsewhere  developed,*  is  necessary. 

For  purposes  of  economic  analysis,  natural  resources  may  be  classified 
BM  follows: 

I.  Resources  which  are  so  abundant  as  to  have  negligible  present  value,  but 
bear  promise  of  future  scarcity,  and  value. 

II.  Resources  which  have  present  value  and  are  subject  to  increasing 
scarcity,  or  demand — 

1.  Not  exhaustible  by  use. 

2.  Exhaustible  in  use  but  subject  to  maintenance  and  restoration. 

3.  Exhaustible  in  use  and  not  restorable. 

III.  Resources  which  have  present  value,  but  are  subject  to  deterioration 
or  loss  of  value  through  nonuse. 

lY.  Resources  which  have  no  present  use  or  value,  but  which  are  subject 
to  "reclamation." 

Natural  resources  are  but  one  of  three  essential  economic  supports  of  indus- 
trial society.  Excepting  conditions  of  extreme  extensive  or  intensive  indus- 
trial organization,  land,  labor,  and  capital  are  mutually  interchangeable  and 
compensatory  in  productive  processes.  The  economic  importance,  or  value, 
of  a  unit  of  either  in  terms  of  ianother  is,  at  any  time,  inversely  proportional  to 
the  relative  supply. 

Labor  and  capital,  employed  in  private  industry  in  conjunction  with  natural 
resources,  require  compensation  to  the  extent  at  least,  of  subsistence  and  main- 
tenance; otherwise,  labor  or  capital  is  being  exploited  In  behalf  of  natural  re- 
sources. 

Capital,  socially  considered,  is  a  combination  of  transformed  natural  ele- 
m^its  and  *'  saved  labor.**  It  is  possible  that  capital  may  incorporate  greater 
and  more  enduring  social  values  than  would  the  uncomblned  natural  resources 
and  labor  consumed  in  its  creation. 

There  is  a  dear  distinction  between  the  methods  and  motives  of  private 
eeonomics  on  the  one  hand,  and  the  purposes  and  responsibilities  incident  to 
the  inractice  of  sodal  economies  on  the  other. 

^  "  Instroments  "  is  here  used  by  List  to  indicate  indastrial  plant  or  capital. 

•List,  Frledrich:  The  National  System  of  Political  Bconomy,  pp.  108,  109.  Trans- 
lation by  S.  S.  Lloyd,  1904. 

•Hess,  R.  H.  Some  Economic  Aspects  of  Conservation:  Bighth  International  Con- 
gress of  Applied  Chemistry,  Yol.  XXVI,  p.  711. 
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The  costs  or  sacrifices  Involved  in  any  conservation  program  are  mainly 
present,  direct  and  personal ;  the  benefits  which  may  accrue  from  such  present 
sacrifice  of  labor,  capital,  or  opportunity  are  mainly  social,  and  are  uncertain 
as  to  futurity,  amount,  and  distribution. 

That  paradox  of  political  economy  which  makes  industrial  capacity  and 
abundant  production  the  criteria  of  social  well-being,  and  makes  scarcity  and 
restricted  industrial  output  conditions  of  high  values  and  private  wealth, 
reveals  the  crux  of  the  problem  of  formulating  national  economic  policies. 

Ck)nservation  involves  the  arbitration  of  conflicting  principles  of  private  and 
social  economics.  This  is  especially  manifest  under  prevailing  Anglo-Saxon  in- 
stitutions of  property  and  contract 

The  final  arbiter  is  official  authority  asserted  in  behalf  of  the  sovereignty 
of  the  state  and  the  perpetuity  of  society  and  made  effective  through  the  arm 
of  the  police  power  in  restraining  the  destructive  exercise  of  individual  free- 
dom and  restricting  the  unsocial  use  of  property. 

Thb  possibilities  of  consebvation. — ^At  times  of  economic  and  social  begin- 
nings, private  initiative  and  individual  needs  are  seldom  in  serious  conflict' 
with  social  progress,  nor  are  present  interests  necessarily  destructive  of  future 
welfare.  Institutions  of  the  future  are  certainly  as  dependent  upon  the  per- 
severance of  society  as  they  are  upon  an  unimpaired  physical  condition  of  natural 
resources  And  when  a  temporary,  or  even  permanent,  impairment  of  natural 
resources,  which  may  later  be  compensated  for  by  an  increased  capital  and 
improved  labor  supply,  creates  a  greater  industrial  opportunity  with  a  reason- 
able promise  of  permanence,  the  exploitative  sacrifice  may  be  highly  justified. 
During  such  times  of  normal  exploitation,  therefore,  a  conservation  program 
logically  can  go  little  farther  than  (1)  to  restrain  the  reckless  destruction  of 
resources  having  no  considerable  present  worth,  but  subject  to  future  scarcity 
and  value,  and  (2)  to  restrict  speculation  by  which  possibilities  of  such  future 
social  values  may  be  reduced  to  present  private  gain.  Two  regulatory  provisions 
will  accomplish  these  ends:  (a)  Education  of  the  public  as  to  economic  needs  of 
the  future  and  the  probable  social  values  of  resources  now  subject  to  destruc- 
tion and  neglect  because  of  their  negligible  present  value;  (&)  the  establishing 
of  the  principles  of  "  beneficial  use  "  and  "  resource  "  valuation  and  taxation  as 
sanctions  of  private  property  in  natural  resources. 

The  aim  of  development,  except  when  very  scarce  and  nonrestorable  resources 
are  involved,  is  to  create  a  permanently  efficient  industrial  organization  of 
natural  resources,  labor,  and  capitaL  Permanent  is,  however,  a  relative  term, 
especially  when  it  is  used  in  reference  to  private  and  to  social  institutions. 
What  we  may  call  the  life  interest  of  the  individual  is,  of  course,  short  in 
comparison  with  the  interests  of  society  or  the  anticipated  life  of  the  State. 
Therefore  the  social  interest  may  dictate  a  more  substantial  and  perhaps  less 
hasty  development  or  construction  of  industrial  institutions  than  may  be  effected 
by  private  initiative.  Here,  again,  a  logical  conservation  policy  may  so  direct 
the  utilization  of  natural  resources,  particularly  those  which  bid  fair  to  become 
social  necessities,  as  to  make  for  industrial  perpetuity  rather  than  transient 
productive  efficiency.  "Haste  makes  waste"  is  an  ancient  proverb  which  is 
particularly  applicable  to  the  development  of  industry.  When  socially  impor- 
tant natural  resources  are  involved,  conservation  policy  should  adjust  develop- 
mental methods  to  the  attainment  of  the  highest  industrial  capacity  consistent 
with  national  security  and  social  permanence. 

The  principles  of  conservation  essential  to  wise  development  are  complex 
and  frequently  their  application  is  in  discord  with  the  traditional  privileges 
of  private  property.    In  brief,  they  should  Include — 
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(a)  The  gradual  adaptation  of  natural  resources  to  their  highest  use — 
"  use  •'  being  interpreted  In  terms  of  social  benefits  rather  than  private  gain. 

(&)  Restoration  of  partially  exhausted  resources  when  possible  and  socially 
expedient 

(c)  Prudential  utilization  of  exhaustible  and  nonrestorable  resources,  and 
the  substitution  of  less  exhaustible  resources  whenever  possible. 

(d)  The  reclamation  of  Impotent  resources  by  irrigation,  drainage,  etc, 
whenever  socially  expedient 

To  put  such  policies  into  effect  requires  a  considerable  application  of  public 
authority  and  an  extension  of  administrative  functions  beyond  the  sphere  of 
laissez  faire  government  An  official  classlflcatlon  of  natural  resources,  a 
mandatory  supervision  of  uses  of  privately-owned  resources,  the  maintenance 
or  establishing  of  public  property  in  the  more  exhaustible  and  highly  essential 
resources,  and  the  enlistment  of  official  initiative  and  public  finance  in  re- 
clamation, compose  the  essentials  of  a  conservation  program  fitted  to  the  stage 
of  industrial  development.  All  of  these  practices  are  now  legally  sanctioned, 
although  effective  within  a  very  limited  range.  Their  rapid  extension  is  a 
matter  of  social  expedience,  but  such  extension  can  only  be  through  a  reduction 
of  the  absolutism  of  private  property  and  of  the  sphere  of  private  contract, 
and  with  the  aid  of  a  temporary  increase  in  the  public  budget,  both  State  and 
Federal. 

The  stage  of  industrial  maturity  has  already  been  reached  In  many  indus- 
tries and  probably  by  the  majority  of  nations.  Under  such  conditions  the  ideal 
of  economic  progress  is  the  maintenance  of  productive  stability  by  the  pre- 
vention of  industrial  deterioration  and  the  wholesome  restriction  of  social 
demands.  A  continuation  of  the  conservation  principles  of  development  with 
an  extension  of  the  requirements  for  maintenance,  restoration,  and  substitution, 
exhausts  the  possibilities  of  conservation  in  so  far  as  public  policy  may  be 
directed  toward  the  official  management  of  natural  resources.  If  time  were 
sufficient,  we  might,  at  this  point,  profitably  Inquire  concerning  the  possibilities 
of  conservation  as  applied  to  the  accumulation  and  use  of  capital  and  to  the 
Sclent  utilization  of  the  productive  power  of  the  population ;  and,  particularly, 
with  regard  to  the  sumptuary  demands  and  the  economic  impotence  of  certain 
classes  of  society.  This  phase  of  the  subject  must,  in  the  economy  of  time,  be 
deferred. 

The  regressive  stage^  as  above  described,  implies  conditions  of  virtual  in- 
dustrial Insolvency.  Such  conditions  may  result  from  either  of  the  following 
causes: 

(1)  Exhaustion  of  nonreplaceable  resources,  such  as  mineral  deposits. 

(2)  Exploitative  impairment  and  neglect  of  resources  which  are  properly 
subject  to  sustained  industrial  service ;  for  example,  soils,  forests,  and  fisheries. 

(3)  Mismanagement  in  development,  usually  due  to  short-sighted  private 
policy;  for  example,  water-power  promotion  and  public-land  policy. 

(4)  Overpopulation  resulting  in  failure  of  productive  capacity  to  keep  pace 
with  economic  needs  of  society. 

(5)  Overconsumption,  due  to  an  inequitable  distribution  of  wealth  and  in- 
come and  resulting  in  impoverishment  of  society  and  reduction  of  productive 
capacity  by  the  Indolence  and  sumptuary  demands  of  the  rich. 

A  conservation  program  fitted  to  the  needs  of  industrial  and  social  regres- 
sion may  very  properly  follow  the  business  practices  obtaining  in  wise  receiver- 
ship, namely,  "close  out  the  enterprise"  or  "reduce  fixed  charges  and  re- 
organize under  an  efficient  management."  Indeed,  conservation,  in  its  deriva- 
tive meaning,  does  not  quite  apply  to  the  processes  of  rehabilitation  which 
are  necessary  to  block  Industrial  regression.  Reclamation  is  a  better  term. 
68436— 17— VOL  in 4 
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In  some  -Industries  or  communities  the  appearance  of  regressive  cjnditious 
leaves  no  choice  but  the  abandonment  of  worlted-out  or  permanently  Impaired 
natural  resources  In  order  that  labor  and  capital  may  be  economized.  The 
resulting  geographical  or  occupational  migration  of  population  and  industry 
introduces  no  serious  economic  problem  if  undeveloped  resources  are  elsewhere 
available  or  If  new  industrial  opportunities  may  be  conveniently  substituted. 
The  exhaustion  of  New  England  soils,  Rocky  Mountain  placers,  and  Illinois 
forests  were  only  temporary  symptoms  of  industrial  regression  and  were 
quickly  corrected  by  readjustments  of  the  population  and  changes  of  occu- 
pation. 

Regression  resulting  from  mismanaged  development  of  natural  resources 
may  usually  be  remedied  by  the  application  of  reclamation  measures.  Reclama- 
tion requires  a  considerable  expenditure  of  labor  and  capital  in  order  to  relieve 
the  productive  capacity  of  natural  resources.  It  is  possible  that  a  mandatory 
official  supervision  of  industry  may  stimulate  reclamation  measures  by  private 
agencies.  Much  may  be  done  toward  preventing  industrial  regression  by  the 
requirement  of  depreciation,  replacement,  and  amortization  funds.  However, 
experience  has  fairly  well  demonstrated  that  the  public  purse  must  bear  the 
main  burden  of  industrial  reorganization  and  rehabilitation.  Private  initiative 
remains  impotent  in  this  field  for  the  same  reasons  that  apply  to  expensive  and 
long-time  developmental  projects. 

The  Departments  of  Soils  and  of  Forests,  under  the  German  Government, 
supply  a  working  example  of  governmental  reclamation  of  impaired  natural 
resources.    Other  governments  are  rapidly  following  the  example  of  Germany. 

Overpopulation  and  overconsumption  constantly  menace  the  economic  pros- 
perity which  should  accompany  industrial  maturity.  Prosperity  in  itself  is  a 
stimulus  to  population  growth,  and  the  physical  limits  which  nature  has  placed 
upon  industrial  opportunity  undoubtedly  validate  the  principal  theme  of  the 
Malthusian  doctrine  that  population  tends  to  overrun  the  means  of  subsistence. 
We  are  not  yet  seriously  facing  this  problem  in  the  United  States.  Never- 
theless, the  experiences  of  other  nations  are  prophetic  of  our  future. 

Colonization  and  migration  were  the  favored  correctives  for  overpopulation 
in  times  past  Their  present  and  future  inefflcacy  is  obvious.  *'  Internal  de- 
velopment "  and  commercial  expansion  have  been  attempted  by  Germany ;  with 
what  ultimate  success  is  not  certain.  Japan,  with  a  population  of  over  one- 
third  that  of  the  United  States  confined  to  an  area  equivalent  to  that  of  Mon- 
tana, appears  to  be  forced  by  the  pressure  of  population  to  a  policy  of  national 
aggrandizement  All  other  considerations  aside,  the  economic  and  political 
effects  of  overpopulation  justify  serious  inquiry  and  reflection  upon  the 
sources,  elements,  and  conditions  of  population  growth  as  a  conservation 
measure. 

Overconsumption  in  the  United  States  is  perhaps  the  most  immediate  ob- 
stacle to  the  advance,  indeed  to  the  maintenance,  of  the  state  of  social  and 
national  well-being.  A  distribution  of  the  pecuniary  benefits  of  industry 
which  places  perhaps  one-half  the  wealth  and  income  in  the  hands  of  the  more 
fortunate  10  per  cent  of  the  population,  and  only  one-tenth  of  the  wealth  and 
income  in  the  possession  of  the  less  fortunate  50  per  cent  of  the  population,  is 
not  conducive  to  national  thrift  Three  statements  will  here  suffice  to  align 
the  facts  of  wealth  accumulation  and  extravagant  living  with  the  principles 
of  conservation  and  social  welfare. 

(1)  When  great  aggregations  of  wealth  are  arbitrarily,  or  by  unwise  manage- 
ment, withdrawn  from  reasonably  productive  industry,  the  capital  of  the  nation 
is  being  impaired. 
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(2)  When  the  possession  of  private  fortunes  induces  indolence  and  extrava- 
gance in  socli  measure  as  to  reduce  the  effective  productive  capacity  of  the 
population,  or  to  divert  industrial  agents  from  the  production  of  social  neces- 
sities and  comforts  to  the  production  of  luxuries,  both  the  natural  and  the 
human  resources  of  the  nation  are  being  sapped  and  unreasonably  exploited. 

(8)  The  false  ideals  of  success  and  the  wasteful  conventional  scales  of  living 
induced  by  suggestion  and  imitation  are  far  more  injurious  to  the  social  welfare 
than  is  the  i»>odigallty  of  indolence  and  wealth,  by  itself  considered. 

A  brief  conclusion  may  here  be  drawn  from  the  discussion  of  economic  prin- 
ciples as  developed  up  to  this  point 
Tentatively,  at  least,  a  ^mprehensive  conservation  program  must  regard — 

(1)  The  state  of  economic  conditions,  particularly  with  reference  to  the 
quantitative  relations  of  natural  resources  to  other  factors  of  production  and  to 
the  density  of  the  population. 

(2)  The  evolutionary  nature  of  society  and  the  resulting  chronological 
changes  in  all  elements  which  enter  into  or  are  affected  by  conservation  policies. 

(3)  The  established  economic,  legal,  and  political  institutions  which  describe 
and  limit  the  use  and  control  of  natural  resources. 

(4)  The  technical  structure  and  (qE>ersUon  of  governmental  machinery  neces- 
sary to  administer  the  proposed  conservation  measures. 

It  l8  obvious  that  in  pursuing  such  motives,  enlightened  self  interest  and 
authoritative  pressure  are  properly  first  directed  toward  the  correction  of 
sociological  conditions  rather  than  to  the  business  management  of  economic 
agencies.  It  is  clear  that  political  and  governmental  institutions  should  be 
str^igth^ied  by  a  further  development  of  the  police  power,  or  **  general-welfare 
authority;"  thereafter  the  productive  efficiency  of  business  organization  may 
successfully  be  improved;  finally,  the  industrial  efficiency  of  the  population 
should  be  augmented  by  a  progressive  system  of  education,  the  systematic 
reduction  of  unemployment  and  indolence — including  unprofitable  leisure — and, 
possibly,  the  authoritative  exercise  of  a  wholesome  restraint  upon  prodigal 
consumption  and  ultra-scales  of  living. 

Adjournment. 
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SECOND  GENERAL  SESSION  OF  SECTION  III.' 

Raleigh  Hotel, 
Tuesday  afternoon^  December  j8S,  1915. 

Chairman,  David  Fairchild. 

The  session  was  called  to  order  at  2.80  o'clock  by  the  chairman. 

Papers  presented: 

A  forest  policy  for  a  nation,  by  Henry  S.  Graves. 

The  people's  interest  in  water-power  resources,  by  Gteorge  Otis 
Smith. 

Relation  of  the  Government  to  the  marketing  problem,  by  Beverly 
T.  Galloway. 


A  FOREST  POLICY  FOR  A  NATION. 

By  HENRY  S.  GRAVES, 
Chief  Forester,  Forest  Service,  United  States  Department  of  Agriculture, 

A  nation  Is  fortunate  which  has  abundant  forests.  '  A  nation  is  wise  which 
has  the  foresight  to  conserve  its  forests  and  to  guard  against  the  public  injuries 
that  always  follow  their  destruction.  Most  nations  have  had  to  learn  their 
lesson  in  forestry  from  experience  and  have  not  attended  to  the  proper  care  of 
the  forest  resources  until  forced  to  do  so  by  disastrous  consequences  of  their 
wrong  handling.  The  United  States  has  been  no  exception  to  this  general  rule. 
No  nation  was  ever  more  bountifully  blessed  with  splendid  forests  than  the 
United  States ;  no  nation  has  ever  in  history  been  more  Improvidently  wasteful 
of  them.  We  are  now,  however,  in  a  new  era.  A  new  and  enlightened  public 
sentiment  now  exists  relative  to  our  natural  resources,  brought  about  by  the 
reaction  against  the  abuses  of  former  yecirs.  Having  without  heed  made  the 
same  mistakes  as  many  other  countries,  having  reached  the  same  conclusions 
as  to  the  principles  of  handling  forests,  we  are  now  endeavoring  to  treat  what 
we  have  left  with  intelligence  and,  so  far  as  possible,  to  prevent  further  public 
injuries. 

The  other  nations  of  North,  Central,  and  South  America  are  also  naturally 
endowed  with  extensive  and  valuable  forests.  Canada  has  already  gone  far  to 
develop  a  fbrest  policy  and  has  advanced  shoulder  to  shoulder  with  the  United 
States.  In  most  of  the  other  countries  forest  conservation  has  not  occupied  as 
much  attention  as  other  more  urgent  Internal  problema    In  the  near  future  all 

^  There  was  no  Btenographlc  report  of  this  meeting. 
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countries  of  the  Americas  will,  I  hope,  have  inaugurated  a  policy  of  forest  con- 
servation. In  the  development  of  such  public  policies  the  experience  of  this 
country  should  be  of  value. 

The  development  of  forestry  in  the  United  States  is  intimately  related  to  the 
Nation's  public-land  policy.  Many  of  the  abuses  in  handling  timberlands  that 
are  coming  now  more  and  more  to  plague  the  country  were  due  to  mistakes 
in  handling  the  public  lands  owned  by  the  Nation  or  by  the  States.  An  intelli- 
gent forest  policy  was  made  possible  only  when  the  Federal  Government  sharply 
reversed  its  former  policy  of  disposing  of  the  public  forests,  by  itself  assuming 
comidete  control  and  development  of  them. 

Perhaps  the  most  significant  fact  in  the  history  of  the  United  States  has 
been  the  existence  of  a  vast  public  domain,  rich  in  every  resource,  favored  by 
temperate  and  healthful  climate,  and  owned  in  common  by  the  whole  Nation. 
Our  history  has  been  the  history  of  expansion  over  this  domain,  conquering  the 
diificulties  of  the  frontier,  pec^ling  the  great  agricultural  valleys  and  plains, 
building  industries  to  utilize  the  abundant  natural  resources,  and  constructing 
great  transportation  systems  to  distribute  the  products  of  the  farms,  mines,  and 
forests.  The  vast  resources  from  these  lands  have  been  the  basis  of  our  great 
wealth.  The  dmditions  surrounding  the  development  of  the  public  domain 
have  had  a  profound  influence  on  the  development  of  the  Nation,  on  govern- 
mental institutions,  on  national  policies  of  government,  on  the  character  of 
our  citizenship  itself. 

The  keynote  of  our  public-land  policy  has  been  homestead  settlement  The 
Government  has  aimed  to  distribute  the  public  lands  in  small  tracts  to  indi- 
vidual home  builders.  From  the  begiuning  the  thought  of  large  land  holding 
with  its  system  of  landlord  and  tenant  has  be^i  abhorrent  to  our  people.  The 
purpose  was  to  people  the  public  lands  with  millions  of  free  holders.  This 
policy  was  expressed  in  the  free  homestead  law,  which  enabled  any  citizen  of 
the  United  States  to  acquire  land  not  to  exceed  160  acres,  provided  that  in  good 
faiUi  he  established  Ids  home  upon  it  and  cultivated  the  soil.  It  was  a  splen- 
did ideal,  and  the  law  was  in  the  main  succesi^l,  in  spite  of  many  abuses  of 
it  It  has  been  the  greatest  factor  in  the  rapid  building  up  of  the  great  West 
More  important  still,  it  has  been  the  greatest  inc^itive  to  developing  among 
our  citizens  the  individual  initiative  and  self-reliance  that  are  among  the  most 
coufiiiieuous  of  American  traits.  Under  such  conditions  were  founded  the  ideals 
of  democracy,  communities  of  freeholders,  free,  independent,  equal,  self-reliant, 
exercising  through  mutual  agreement  the  functions  of  local  self-government 
The  existence  of  e  great  reserve  of  public  lands  and  a  lil)eral  system  of  dispos- 
ing of  them  inevitably  led  to  an  intensive  individualism  which  de^ly  affected 
the  development  of  our  Nation. 

The  underlying  purpose  of  the  Nation  to  settle  its  unoccupied  lands  was  domi- 
nant in  much  of  the  important  legislation  relative  to  the  public  domain.  Even 
the  great  land  grants  for  internal  improvements  were  based  on  this  thought 
Grants  aggregating  over  10,00(^000  acres  were  made  to  build  and  improve 
highways,  canals,  and  rivers  in  order  to  make  m<^e  public  land  available  for 
settlement  More  than  207,000,000  acres  have  been  granted  to  the  States  for 
various  purposes,  and  more  than  158,000,000  to  private  companies  as  a  sub- 
sidy to  build  railroads,  in  order  to  connect  centers  of  p<H;)ulation  and  to  secure 
the  occupancy  of  previously  inaccessible  lands.  Even  the  great  grant  to  the 
States  of  over  65,000,000  acres  to  drain  overflow  and  swamp  lands  had  for  its 
primary  purpose  the  reclamation  of  lands  for  settlement  The  problem  before 
the  country  in  the  middle  of  the  last  century  was  the  occupancy  and  use  of  the 
vast  agricultural  plains  and  the  fertile  valleys  of  our  larger  river  systems.    The 
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small-homestead  principle  operated  under  such  conditions  with  great  success. 
There  were,  to  be  sure,  abuses  of  the  law.  Often  speculators  eluded  the  law 
and  acquired  land  for  its  timber  and  for  the  opportunity  to  sell  it  to  others. 
But  where  the  land  was  in  the  main  agricultural  the  homestead  law  resulted  in 
agricultural  use  and  establishment  of  farm  homes.  The  success  of  the  policy 
in  settling  our  great  plains  and  valleys  stimulated  the  Government  to  still 
greater  liberality.  It  led  to  great  lavishness  in  making  land  grants  and  to 
laxity  in  the  administration  of  the  land  laws.  The  feverish  haste  to  get  the 
lands  settled  developed  into  a  policy  of  getting  the  lands  out  of  the  public 
hands  as  fast  as  possible,  even  when  they  were  not  agricultural.  Finally  a 
policy  was  developed  to  secure  private  ownership  for  all  kinds  of  public  lands 
except  those  needed  for  military  use,  navigation,  and  similar  Ctovemment 
purposes.  Laws  were  passed  not  only  for  the  acqusition  of  agricultural  lands, 
but  also  for  timber  lands,  and  for  coal,  oil,  and  other  mineral  lands.  This 
entire  legislation  was  permeated  with  the  idea  of  the  ownership  in  small  units 
for  the  benefit  of  the  individual  settler,  miner,  or  logger.  An  apparent  excep- 
tion to  this  principle,  however,  was  found  in  the  great  land  grants  as  subsidies 
for  building  roads  and  railroads,  but  these  grants  comprised  only  alternate 
sections,  and  there  was  tlie  thought  of  making  accessible  ancT  hence  available 
for  settlement  in  small  units  the  interlocking  public  lands.  When  it  was 
feared  that  such  large  grants  might  result  In  land  monopolies,  Congress  stipu- 
lated a  condition  in  some  of  its  grants  that  the  railroad  companies  should  sell 
their  lands  to  bona  fide  settlers  at  a  price  not  to  exceed  $2.60  acre. 

The  one  great  mistake  made  by  our  Natton  In  its  poblic^aiid  policy  was  to 
overlook  the  fact  that  certain  classes  of  land,  because  of  their  relation  to  the 
public  as  a  whole,  should  always  remain  in  public  control.  Forest  lands  not 
chiefly  valuable  for  agric«ltural  settlemoit  fall  in  this  dass.  Likewise  do 
water-power  sites,  mineral  springs,  coal,  oil  and  idiosphate  lands,  and  certain 
classes  of  gracing  lands.  The  q[>ecial  public  interest  In  these  classes  of  lands 
differs,  as  do  the  needs  for  their  public  control.  But  until  recently  our  Gov- 
ernment was  disposing  of  all  these  classes  of  land  to  private  ownership  with- 
out reserving  any  public  control  whatever. 

Lands  wholly  or  for  the  most  part  of  an  agricultural  character  may  be  pri- 
vately owned.  The  public  interest  in  them  is  that  they  be  put  to  productive 
use.  The  self-interest  of  the  private  owner  may  be  relied  upon  to  accomplish 
this  end.  The  activities  of  the  Government  may  be  confined  to  aiding  the  farmer 
in  applying  the  best  methods  of  cultivation  and  improving  the  country  lif^  of 
the  community.  In  the  farming  section  there  are  generally  certain  areas  of 
meager  soil  not  fit  for  the  plow,  but  SHited  to  timber  growth.  The  farmer's 
wood  lot  may  be  treated  as  an  essential  part  of  his  farm,  carefully  protected 
from  damage  and  handled  intelligently  so  as  to  grow  repeated  crops  of  wood 
products  for  home  use  and  for  sale.  Many  fanners  make  yearly  a  substantial 
sum  from  their  woodlots.  The  great  timberlands,  however,  in  the  mountains 
and  on  unfruitful  sand  areas  are  not  svited  to  fttrming  except  here  and  there 
where  small  tracts  along  the  streams,  on  benches,  and  on  lower  slopes  may  be 
tillable.  Where  the  timber  on  these  lands  is  of  value  it  is  eagerly  acquired 
by  lumber  companies,  either  to  log  it  thems^ves  or  to  liold  for  speculation. 
The  United  States  distributed  its  nonagricultural  timberlands  to  private  persons 
under  a  law  that  enabled  an  individual  to  acquire  by  purchase  IdO  acres.  A 
great  deal  was  also  secured  through  a  perversion  of  the  free  homestead  law. 
The  presumption  was  that  the  individval  could  develop  a  small  tract  of  timber, 
and  that  small  ownership  would  meet  the  demand  for  forest  products  without 
the  danger  of  large  and  monopolistic  holdings.    Here  was  another  misconcep- 
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Hon.  The  operation  of  timber  requires,  as  a  rule,  considerable  investments  in 
river  improvements,  roads,  railroads,  flumes,  or  other  means  of  transportation, 
as  well  as  logging  appliances,  equipment,  and  buildings.  Practical  lumber 
operations  require  blocks  of  timber  in  units  large  enough  to  pay  to  make  the 
necessary  investments  in  improvements.  The  timberlands,  therefore,  were 
rapidly  bought  by  big  Ivmber  companies  and,  at  one  time,  acquired  fraudulently 
in  large  qnantitiea  The  great  land  grants,  furthermore,  were  used  as  a  basis 
for  building  sp  large  timber  holdings,  sometimes  aggr^ating  in  the  hands  of  a 
single  company  over  1,000,000  acres.  It  was  estimated  in  1911  by  the  Bureau  of 
Corporations  that  658  persons  and  corporations  controlled  over  62,000,000  acres 
and  over  38  per  cent  of  all  the  remaining  standing  timber  in  the  country.  The 
purpose  of  the  Nation  to  prevent  monopolistic  holdings  of  timberlands  failed, 
and  the  problems  arising  from  the  great  holdings  thus  built  up  will  present 
Increasing  difficulties  in  the  future. 

But  it  is  not  merely  a  question  of  land  monopoly  that  gives  to  timberlands 
special  public  aspects.  The  public  at  large  and  the  local  community  are  inter- 
ested in  seeing  that  these  lands  are  maintained  In  a  productive  condition.  This 
end  private  ownership  can  not  be  counted  upon  to  accomplish.  It  takes  a 
long  time  for  trees  to  reach  a  merchantable  size,  from  40  to  150  years  or  more 
in  this  country.  Private  owners  acquire  the  lands  for  the  merchantable  timber 
already  upon  it,  and  not  to  grow  successive  crops  of  timber.  Their  purpose 
is  merely  to  exploit  the  timber  and  not  to  use  the  land  for  timber  growth. 
What  becomes  of  the  land  after  the  cutting,  whether  it  burns  over  or  is  laid 
waste,  is  of  little  consequence  to  the  private  owner.  Of  course  there  are 
exceptions  to  this  rule  and  occasionally  an  owner  cuts  carefully  and  with  a 
view  to  forest  perpetuation.  The  rule,  however,  is  the  reverse.  This  is  shown 
by  the  experience  of  this  country  and  of  foreign  countries.  In  many  of  the 
latter  the  Government  found  it  necessary  to  Impose  upon  the  private  owner 
regulations  to  guarantee  the  safe  handling  of  forests.  The  public  is  further 
interested  in  the  right  handling  of  forests  because  of  their  influence  in  pro- 
tecting the  sources  of  our  rivers  and  streams  and  in  preventing  erosion  of  the 
mountain  slopes.  Private  owners  will  not  make  investments  for  general  public 
benefits  of  this  kind. 

Our  country  did  not  come  to  an  appreciation  of  this  situation  until  it  l>egan 
actually  to  feel  the  injurious  effects  of  forest  destruction.  For  many  years  little 
or  no  effort  was  made  to  prevent  forest  fires,  either  by  private  owners  or  by 
the  Government  on  the  lands  remaining  in  its  possession.  Each  year  fires  were 
burning  over  about  25,000,000  to  50,000,000  acres,  and  destroying  much  valu- 
able property.  Finally,  the  spe<;tacular  destruction  of  the  forests  by  fire,  the 
exhaustion  of  the  old  centers  of  luml)er  supply,  the  increasing  price  of  forest 
products,  the  scandals  connected  with  the  administration  of  the  public  lands, 
the  menace  of  private  land  holdings  of  great  size,  the  appreciable  effect  of 
forest  destruction  on  water  resources  and  in  causing  damage  by  erosion,  and 
the  propaganda  carried  on  by  a  small  group  of  patriotic  and  far-sighted  men, 
resulted  in  a  demand  by  the  public  for  a  reform.  The  public  property  had 
already  been  distributed  to  such  an  extent  that  only  about  one-fifth  of  the 
standing  timber  remained  in  the  hands  of  the  people.  Fortunately,  however, 
much  of  what  was  left  was  located  in  the  mountains,  at  the  headwaters  of  the 
rivers  and  streams  of  the  West,  of  importance  for  navigation.  Irrigation,  water 
power,  and  domestic  use. 

The  reaction  against  the  old  wasteful  handling  of  the  public  forests  resulted  in 
the  establishment  of  national  forests,  retained  In  public  ownership  and  admin- 
istered In  the  Interest  of  the  whole  people.    The  action  of  the  Federal  Govern- 


Digitized  by 


Google 


42     *     PBOOEEDINGS  8E00ND  PAN  AMEEIOAN  SOIENTIFIO  OONOBESS. 

ment  in  undertaking  to  handle  its  own  property  conservatively  and  construc- 
tively gave  a  stimulus  to  the  whole  forest  movement  throughout  the  country. 
The  great  States  of  New  York  and  Pennsylvania  had  taken  steps  to  protect 
their  properties  even  before  the  Government  But  it  required  action  by  the 
Nation  before  the  people  of  the  country  really  appreciated  the  need  of  a  better 
care  of  forests.  This  opened  the  way  to  a  wider  participation  by  the  public 
in  forest  matters  through  State  as  well  as  Federal  agencies  and  introduced 
the  present  era  of  forest  conservation. 

The  national  forests  were  created  from  the  forest  lands  on  the  public  domain, 
and  were  designed  to  include  the  bulk  of  the  timbered  areas  which  should 
be  retained  permanently  In  public  control.  These  lands  were  located  chiefly 
in  the  western  mountain  regions,  in  the  Rocky  Mountain  system  and  outlying 
ranges,  in  the  Sierra  Nevada,  Siskiyou,  and  Cascade  ranges,  and  in  the  coast 
ranges  of  the  whole  Pacific  slope.  The  national  forest  system  includes  also  the 
south  coast  forests  of  Alaska  and  several  forests  in  the  Lake  States,  in  Okla- 
homa, Arkansas,  and  Florida,  and  a  small  area  in  Porto  Rico.  Not  only  have 
national  forests  been  established  out  of  the  public  domain,  but  under  an  act 
of  Congress,  in  1911,  $8,000,000  have  been  made  available  for  acquiring  by 
purchase  forest  lands  at  the  headwaters  of  navigable  rivers.  Under  this  law 
there  have  been  already  acquired  or  contracted  for  nearly  1,500,000  acres 
in  the  White  Mountains  of  New  Hampshire  and  in  the  southern  Appalachian 
Mountains.  There  are  to-day  155  national  forest  units  in  addition  to  the 
new  forests  now  being  acquired  by  purchase.  These  public  holdings  include 
162,7784280  acres  of  land.  Excluding  Alaska,  the  national  forests  comprise 
about  80  per  cent  of  the  public  land,  the  balance  being  chiefly  grazing  lands, 
though  there  are  several  million,'  acres  of  forest  land  that  should  be  added 
to  the  national  forests.  The  national  forests  of  Alaska  occupy  about  7  per 
cent  of  the  publicly  owned  land  in  the  Territory.  In  addition  to  national  forests 
there  are  14  national  parks,  occupying  4,481,606  acres,  areas  of  exceptional 
scenic  features  set  aside  and  administered  for  the  exclusive  purpose  of 
recreation. 

The  national  forests  are  not  '*  reservations  "  in  the  sense  of  being  withheld 
from  use  and  development  They  are,  rather,  areas  which  are  being  developed 
under  public  direction  and  control,  and  only  such  lands  are  retained  in  them  as 
should  remain  under  Federal  ownership  to  safeguard  the  interests  of  the  public. 
Accordingly,  lands  of  chief  value  for  agriculture  are  excluded,  and  there  is 
provision  to  grant  to  settlers  such  scattered  tracts  of  farm  land  as  may  occur 
within  the  permanent  forest  boundaries.  In  this  way  the  wise  i)olicy  of  passing 
to  private  ownership  the  agricultural  lands  Is  still  in  effect  even  In  the 
national  forests.  Mineral  lands  can  also  be  acquired  by  private  individuals, 
when  a  bona  fide  discovery  is  made,  but  the  rest  of  the  forest  land  remains 
public  property.  The  timber  is  made  available  for  use  by  sale  of  stumpage. 
Lumber  concerns  contract  with  the  Government  for  the  timber  on  specified 
areas  in  the  forests.  The  trees  to  be  cut  are  designated  by  forest  officers,  and 
the  cuttings  are  made  in  such  a  way  as  to  provide  for  their  replacement  by 
growth.  During  the  last  year  10,905  s^[)arate  lots  of  timber  were  disposed  of 
by  sale.  In  addition  some  40,040  resident  settlers  were  given  free  timber  for 
personal  use. 

In  addition  to  the  development  of  the  timber  the  other  resources  are  put  to 
beneficial  use.  The  forest  range  is  used  by  nearly  10,000,000  head  of  stock,  under  a 
system  of  regulated  grazing  which  utilizes  the  forage  without  injury  to  the 
forest,  and  which  also  maintains  the  productivity  of  the  range.  In  the  same 
way  the  development  of  water  power  and  of  water  for  irrigation  is  encouraged. 
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And,  finally,  the  forests  perform  a  great  service  as  public  recreation  grounds ; 
no  less  than  1,500,000  people  visit  them  every  year. 

Before  the  national  forests  were  established  they  were  being  progressively 
destroyed  by  fire.  Now  the  timber  is  protected  by  an  efficient  force  of  forest 
officers.  During  the  past  season  upward  of  6,000  fires  were  extinguished  which, 
if  there  had  been  no  protection,  would  have  destroyed  many  million  dollars' 
worth  of  timber.  The  water  resources  are  protected  as  far  as  the  protection 
of  the  forest  cover  at  their  sources  can  accomplish  this.  And  the  various 
resources  are  available,  for  use  and  development  in  a  way  which  provides  for 
their  renewal  and  the  continuance  of  the  industries  dependent  upon  them. 
The  forests  yield  to  the  Government  about  $2,500,000  a  year.  This  is  not 
enough  to  cover  all  the  costs  of  the  Federal  forest  enterprise,  but  the  annual 
earnings  are  increasing  rapidly  and  will  within  a  relatively  short  period  cova* 
the  ^itire  cost  of  forest  protection  and  administration. 

As  previously  explained,  the  national  forests  do  not  include  all  the  timber- 
lands  of  the  country  which,  in  the  Nation's  interests,  should  be  protected  and 
be  kept  in  a  condition  of  continued  productiveness.  Undoubtedly,  the  owner- 
ship of  Federal  lands  will  be  increased  to  some  extent  by  purchase.  But  there 
still  remains  the  problem  of  the  vast  areas  of  forest  lands  owned  by  private 
individuals  and  companies.  While  the  Government  is  aiding  in  this  problem 
through  cooperation  In  fire  protection  and  through  its  educational  work,  the 
chief  burden  of  the  solution  of  the  problem  of  private  timberlands  must  rest 
with  the  State  governments.  The  first  step  in  any  forestry  work  is  to  safe- 
guard the  forests  against  fire.  Many  of  the  States  have  already  made  effective 
progress  In  this  direction,  no  less  than  20  having  made  some  appropriation  for 
fire  protection  work.  Furthermore,  private  owners  in  many  States  have 
organized  for  forest  fire  protection  and  give  the  States  active  and  valuable 
cooperation.  Thus,  the  annual  loss  by  fire  has  already  been  very  greatly  re- 
duced. A  second  step  now  being  taken  by  a  number  of  the  more  progressive 
States  is  to  acquire  forest  land  and  establish  State  forests  similar  to  the 
national  forests.  New  York  now  has  a  State  forest  of  1,500,000  acres.  Penn- 
sylvania has  an  aggregate  of  more  than  1,000,000  acres.  The  mov^nent  for 
buUding  up-State  forests  will  grow  and  result  in  a  very  considerable  increase 
of  forest  land  owned  and  controlled  by  the  public. 

The  forest  problem  of  our  country  is,  however,  by  no  means  solved,  nor  is  its 
full  solution  even  in  sight  Only  a  few  of  the  States  have  as  yet  taken  definite 
steps  in  forestry.  There  are  also  probably  a  hundred  million  acres  or  more  of 
private  timber  lands  which  are  not  protected  nor  handled  in  a  way  to  be  a 
productive  asset  to  the  States  or  communities.  To  bring  all  of  the  forests  of 
the  country  under  an  efficient  protection  and  administration,  we  must  first  ex- 
tend our  Federal  and  State  activities  in  preventing  fires  and  ultimately  take 
over  much  larger  areas  of  land  into  public  ownership  or  else,  as  is  done  in  for- 
eign coimtries,  exercise  some  control  over  it  to  prevent  its  devastation. 

A  good  illustration  of  a  tropical  country  in  which  Government  ownership  of 
nonagricultural  forest  lands  is  being  worked  out  in  a  most  advantageous  man- 
ner to  the  people  as  a  whole.  Is  that  of  the  Philippine  Islands.  Four-fifths  of 
the  entire  area  of  the  archipelago  is  public  land,  and  by  an  act  of  Oongress  not 
an  acre  of  it  may  be  relinquished  unless  it  can  be  proven  that  it  is  more  valu- 
able for  agriculture  or  for  some  other  purpose  than  for  growing  timber.  A 
^lendid  beginning  in  public  forestry  has  already  been  made,  a  technical  service 
built  up  and  policies  established  for  development  of  the  resources  under  public 
control.  The  continuation  of  a  strong  public  policy  of  forestry  In  the  Philip- 
pines is  of  the  most  vital  Importance  to  the  welfare  of  the  people  of  the  islands. 
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Under  no  circumstances  should  this  country  take  any  action  that  would  in  any 
way  weaken  the  public  control  of  the  forest  lands  In  the  Philippines.  There  is 
in  the  Philippines,  Just  as  in  this  country,  constant  pressure  from  interested 
sources  to  break  up  the  public  forests  and  throw  them  open  to  private  acquisi- 
tion. The  importance  of  retaining  full  Government  control  over  the  public 
forests  must  especially  be  borne  in  mind  at  this  time  when  the  question  of 
greater  autonomy  for  the  Philippines  is  before  Congress.  Without  safeguarding 
the  Philippine  forest  resources  for  the  benefit  of  the  people  as  a  whole,  it  may 
turn  out  that  the  Filipino  when  he  gains  his  independence  will  have  few  re- 
sources on  which  to  be  independent. 

I  have  explained  the  necessity  for  participation  by  the  public  In  the  forest 
problem  and  have  emphasized  the  need  for  public  ownership  of  tlmberlands 
in  the  nonagricultural  regions.  Equal  emphasis  should  be  laid  on  the  need  of 
efficient  administration  of  them.  Otherwise  their' purposes  can  not  be  accom- 
plished. The  administration  of  forest  lands  with  a  view  to  use  combined  with 
perpetuation  is  essentially  technical  in  character.  The  very  nature  of  the 
forest  problem  requires  stability  of  policies  and  a  consistent  plan  of  develop- 
ment extending  over  a  long  period  of  years.  Oonstructive  handling  of  the  na- 
tional forests  in  the  United  States  began  when  they  were  placed  in  the  De- 
partment of  Agriculture  and  given  a  technical  administration  by  a  corps  of 
men  trained  in  forestry  and  entirely  divorced  from  politics.  The  continued 
sucess  of  the  national  forest  enterprise  depends  on  the  strict  adherence  to  tlie 
principle  of  their  administration  by  trained  men  and  along  technical  lines. 
Routine  and  perfunctory  handling  of  public  property  Inevitably  means  In- 
efficiency and  failure  to  secure  from  the  forests  the  service  the  public  sought 
in  maintaining  them.  A  political  organization  means  frequent  changes  In  per- 
sonnel, unstable  policies,  unbusinesslike  administration,  and  either  negative 
results  or  public  loss.  As  already  proved  In  this  country,  and  repeatedly 
proved  in  other  countries,  success  depends  on  a  sound  scientific  management 
of  the  forests  by  a  stable  organization  of  trained  and  experienced  men. 

Forest  conservation  has  been  carried  on  in  this  country  only  a  relatively 
short  time.  We  have,  however,  had  a  very  long  experience  In  forest  destruc- 
tion, and  this  has  demonstrated  to  us  the  need  of  forest  conservation.  A  forest 
policy  for  a  nation,  as  proven  by  the  experience  of  the  United  States,  should  be 
based  upon  the  following  considerations: 

1.  Private  ownership  can  not  be  counted  upon  to  maintain  forest  lands  in  non- 
agricultural  sections  in  a  productive  condition,  nor  to  protect  water  resources 
and  mountain  slopes  by  maintaining  a  proper  forest  cover. 

2.  The  public  Interests  In  handling  of  forest  lands  are  so  great  and  the  in- 
jurious consequences  of  forest  destruction  so  far  reaching  that  In  Its  own  pro- 
tection a  nation  must  take  steps  to  prevent  wasteful  destruction  of  its  forests. 

8.  Forest  land  in  agricultural  regions  where  it  forms  a  part  of  the  farm  Itself 
should  be  privately  owned  and  handled  as  one  of  the  farm  crops.  Non- 
agricultural  tlmberlands  in  the  mountains  and  at  the  headwaters  of  streams 
should  be  owned  outright  or  controlled  by  the  public 

4.  A  nation  owning  public  lands  should  therefore  retain  title  to  Its  non- 
agricultural  tlmberlands.  The  experience  of  the  United  States  indicates  the 
wisdom  of  segregating  public  lands  according  to  their  chief  use  before  begin- 
ning to  dispose  of  them,  so  as  to  prevent  the  loss  of  rights  which  the  public 
should  retain  in  perpetuity. 

5.  The  cost  of  correcting  mistakes  resulting  from  granting  away  lands  whose 
management  so  vitally  affects  public  Interests  as  forests  Is  always  very  great 
This  applies  to  the  great  cost  of  buying  back  lands,  which  must  be  paid  for  at 
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existing  market  prices;  it  aiq;»lies  also  to  the  building  of  engineering  works  to 
cbeck  erosion  and  floods  caused  by  forest  destruction. 

6.  Public  ownership  and  control  of  forest  lands  does  not  retard  development. 
On  the  contrary,  such  ownership  insures  permanence  of  industry  in  forest  com- 
munities. Private  ownership,  on  the  other  hand,  results  in  temporary  occupancy 
during  the  process  of  exploiting  the  timber  and  is  followed  by  exhaustion  of 
this  resource  and  often  by  d^>opulatlon. 

7.  Unless  there  is  a  strong,  efficient  'forest  organization  composed  of  techni- 
cally trained  men  and  free  from  political  pressure  definitely  placed  in  charge 
of  all  the  public  timber  resources  of  the  country,  the  protection  and  manage- 
ment of  these  resources  will  remain  largely  a  dead  letter. 

These  are  the  fundamental  principles  which  the  experience  of  the  United 
States  and  of  many  oth^  civilized  countries  has  shown  to  be  essential  to  the 
success  of  a  national  forest  policy.  Any  nation  that  fails  to  grasp  them  must 
face  the  danger  of  a  great  national  loss,  which,  if  it  ever  can  be  restored, 
win  demand  great  sacrlfloe.  Fortunately  for  most  of  the  South  American  coun- 
tries, the  bulk  of  the  public  forests  are  still  under  Government  ownership. 
Every  opportunity  is  thus  presented  them  for  inaugurating  a  wise  national 
forest  policy  which  will  contribute  to  the  great  future  development  of  South 


THE   PEOPLE'S  INTEREST  IN  WATER-POWER  RESOURCES. 

By  GEORGE  OTIS  SMITH, 
Director,  United  Btates  Geological  Survey, 

The  people*s  interest  in  water  power  is  served  only  through  use.  Since 
flowing  water  is  a  continuing  source  of  power,  the  contribution  of  this  resource 
to  the  public  welfare  is  proportionate  to  the  promptness  and  efficiency  of  the 
development  of  every  power  site.  Wherever  the  resulting  energy  can  be  put  to 
work  at  a  cost  Justified  by  results  nonuse  of  a  water  power  is  an  economic  waste. 
It  Is  well,  however,  to  qualify  the  statement  of  an  eminent  authority  that  from 
the  conservation  standpoint  "  any  use  is  better  than  no  use  at  all.'*  ^  A  more 
farsighted  view  is  desirable;  better  not  even  a  partial  development  now  if 
thereby  the  full  utilization  that  may  be  needed  in  the  near  future  is  blocked. 

From  the  standpoint  of  the  public  what  is  needed  in  water-power  utilization 
is  efficient  development  that  will  meet  present  market  demands  and  effective 
regulation  that  will  secure  to  all  the  parties  interested  a  participation  in  the 
benefits  of  that  development  This  may  seem  a  simple  program,  but  its  large 
importance  comes  from  the  fact  that  water-power  resources  will  possess  much 
greater  value  to  society  in  the  future. 

The  stage  at  which  we  find  power  development  on  the  public-owned  sites 
to-day  is  simply  this,  as  described  by  Secretary  Lane  in  his  recent  report: 
"  The  Government  was  generous,  but  it  had  no  Intention  of  being  a  spendthrift. 
When  it  found  itself  being  imposed  upon  *  *  *  the  Nation  stayed  its  hand 
and  drew  back,  so  as  to  make  sure  of  the  right  coursa  It  wished  use — ^use  by 
as  many  as  possible  and  the  best  use." 

It  is  this  logical  desire  for  the  best  use,  in  which  the  largest  possible  number 
may  share,  that  makes  the  utilization  of  water  power  a  live  Issue.    Unwarranted 

I  Swain,  G.  F.,  Conservatioii  of  water  by  storage,  p.  27,  New  Haven,  1915. 
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fear  of  impending  monopoly  may  have  led  some  to  urge  a  halt  in  all  develop- 
ment, while  blind  disregard  of  a  changing  order  of  things  has  caused  others  to 
denounce  any  restriction.  The  practical  observer  of  the  times,  however,  recog- 
nizes a  greater  danger  of  monopoly  because  of  nondevelopment  and  a  larger 
security  through  regulation. 

The  engineering  fact  that  stands  out  in  the  utilization  of  water  power  is  the 
comparatively  high  efficiency  of  large  systems.  Lower  costs  of  operation  and 
better  service  are  results  that  appear  to  follow  naturally  the  creation  of  these 
combinations  of  power  plants. 

The  combination  of  several  water  powers  differing  in  character  in  order  to 
serve  many  markets  having  diversified  service  requlrehients  makes  possible  an 
economic  adjustment  of  supply  to  demand,  and  thus  the  result  is  a  natural 
tendency  to  State-wide  and  even  interstate  units  of  operation.  Nature's  irregu- 
larities are  thus  equalized  and  man*s  varied  requirements  are  similarly  balanced. 
The  Western  States,  in  which  these  large  hydroelectric  systems  have  been 
mainly  developed,  show  the  largest  per  capita  consumption  of  power  and  the 
lowest  average  rates.  The  centralization  of  power  development  is  accompanied 
by  a  large  market  and  diversified  use;  and  the  resulting  high-load  factor  has 
made  possible  low  rates,  which  in  turn  have  encouraged  the  more  general  use 
of  power,  until  in  a  State  like  Montana,  which  leads  in  per  capita  consunaption, 
the  people  put  electric  energy  to  every  use  on  the  ranch  and  in  the  home,  while 
in  the  mines  and  smelters  and  on  the  railroads  electricity  is  displacing  steam. 
The  influence  of  this  cheaper  power  on  the  mining  Industry,  for  Instance,  can 
be  realized  in  part  by  considering  the  fact  that  one  mining  company,  by  substi- 
tuting hydroelectric  power  for  steam,  effected  an  annual  saving  of  nearly 
$2,000,000.  Translated  into  terms  of  copper  ore,  this  means  a  saving  of  about 
50  cents  on  a  ton  of  ore,  thus  permitting  the  mining,  with  an  equal  profit,  of 
ore  that  much  lower  in  grade  than  could  be  mined  when  steam-generated  power 
was  used.  This  illustrates  the  wide  public  interest  that  may  be  served  through 
the  efficient  operation  of  large  units.  Conservation  of  this  sort  means  much  to 
the  whole  Nation. 

Such  are  the  advantages  to  the  people  that  are  possible  through  hydroelectric 
development  as  a  natural  monopoly ;  it  remains  to  make  the  possible  advantages 
actual.  It  is  the  recognition  of  this  interdependence  of  the  corporation  serving 
the  people  and  of  the  people  served  by  the  corporation  that  has  developed,  only 
in  the  last  eight  years,  this  idea  of  effective  regulation  of  public  utilitiea  In 
the  illustration  Just  used  there  exists  a  certain  community  of  interest  between 
the  power  corporation  and  the  mining  company.  The  moral  is  plain — a  similar 
community  of  interest  needs  only  to  be  created  between  the  public-utility 
company  and  the  people  it  serves. 

If  the  subject  for  discussion  is  the  constitutional  basis  for  public  control  of 
water-power  resources,  the  opportunity  is  large  for  those  who  look  backward 
over  the  decades  of  progress;  but  the  purpose  of  public  control  is  a  simpler 
topic,  which  can  be  discussed  by  those  who  see  clearly  present  conditions  and 
look  forward  to  the  time  when  full  utilization  of  every  natural  resource  will 
become  more  essential  to  society. 

The  oft-debated  question  whether  the  relation  of  the  Federal  Government 
to  water-i)ower  sites  Is  that  of  proprietor  or  that  of  sovereign  is  only  inci- 
dental to  the  real  issue  of  the  people's  larger  Interest  as  the  consumers  of 
power.  Herein  lies  the  purpose  of  certain  legislative  proposals  that  have  been 
misunderstood  by  some  and  perhaps  misrepresented  by  others.  What  has  been 
termed  an  arbitrary  control  is  not  an  attempt  to  sell  something  the  public 
does  not  possess,  but  an  effort  to  protect  and  safeguard  the  future  interest  of 
the  public  consumer.     Whatever  the  governmental  agency,  Federal,  State,  or 
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municipal,  any  or  all  will  become  more  and  more  active  in  the  public  interest. 
The  method  of  control  may  be  based  upon  public'  ownership  of  land,  police 
powers,  or  preservation  of  navigation;  the  primary  results  sought  will  be 
public  protection.  Once  certain  natural  monopolies  were  recognized  as  the 
proper  possession  of  the  sovereign  prince ;  later  the  divine  right  was  regarded 
as  inherent  in  certain  large  corporations;  to-day  the  sovereign  people  have  begun 
to  claim  a  share  in  the  benefits  that  naturally  flow  from  a  natural  monopoly. 
These  public  utilities  are  in  the  natural-monopoly  class  simply  because  the 
community  requires  centralized  service;  a  large  part  of  the  value  of  the  mo- 
nopoly originates  in  the  community,  and  the  people's  right  to  a  share  in  the 
benefits  is  therefore  fnndamentaL 

The  New  York  Public  Service  Commission  had  under  consideration  two  years 
ago  the  question  whether  a  hydroelectric  company  had  the  vested  right  to  s^ 
low-cost  Niagara-generated  energy  at  the  price  of  high-cost  steam-generated 
energy  and  pocket  the  profits.  The  decision  was  plain  enough  to  settle  this 
issue  wherever  it  may  be  raised.  Recognizing  fully  the  claims  of  the  company 
for  a  liberal  return  upon  its  capital  invested,  the  commission  concluded  its  dis- 
cussion of  the  case  with  these  words :  ^ 

But  to  say  that  the  public  is  entitled  to  no  advantage  from  the  use  of  these 
waters,  that  the  territory  which  can  be  served  with  electric  energy  developed 
at  Niagara  Falls  has  no  advantage  and  is  entitled  to  no  benefit  by  reason  of 
proximity  to  those  Falls,  is  to  sny  something  which  does  not  appeal  to  the  best 
judgment  of  mankind  for  an  Instant. 

Engineering  skill  has  created  through  the  turbine  and  the  long-distance 
transmission  line  a  public  utility  of  the  first  rank;  it  is  now  a  problem  in 
social  economics  to  secure  for  the  people  the  real  advantages  of  these  modern 
inventions.  Too  often  in  the  past  the  wealth  won  by  the  engineer  from  the 
mine,  the  forest,  or  the  stream  has  been  monopolized  by  the  capitalist.  Expe- 
rience Is  teaching  the  American  people  to  regard  industrial  development  as  a 
public  matter,  in  which  others  than  owners  of  stocks  and  bonds  are  con- 
cerned. 

Too  often  the  public  Interest  in  water-power  resources  has  been  discussed 
almost  wholly  in  terms  of  compensation,  tolls,  and  charges  for  the  publicly 
owned  resources  utilized.  The  revenue  idea  connected  with  this  conservation 
issue  has  been  allowed  to  overshadow  the  thought  of  control  in  the  public 
interest.  A  notable  exception  to  this  tendency  is  contained  In  the  Pend  Oreille 
pamit  issued  in  1913  by  Secretary  Lane,  which  provides  that  after  the  ten 
years  allowed  for  construction  of  plant  and  development  of  market  the  rate  of 
compensation  to  the  Government  shall  vary  inversely  as  the  square  of  the 
proportional  development  of  the  site  and  directly  as  the  square  of  the  average 
price  charged  for  electric  energy  to  both  customers  and  consumers.  While 
protection  of  the  ultimate  consumer  is  the  purpose  of  these  terms,  the  return 
to  the  (Jovernment,  as  will  be  seen,  is  determined  by  the  receipts  of  the  opera- 
tor. Here  the  objects  plainly  sought  are  prompt  and  complete  development  and 
low  rates  to  the  public  rather  than  revenue  to  the  Government 

The  most  notable  sign  of  the  times  is  the  general  acceptance  of  the  principle 
of  public  control.  A  recent  editorial  in  the  Stone  &  Webster  Public  Service 
Journal '  thus  sums  up  the  whole  issue : 

Still,  it  is  a  fact  that  public  regulation  has  come  to  stay,  and  when  its  methods 
are  reduced  to  the  scale  of  absolute  Justice  and  sound  economics  it  should  prove 
of  inestimable  advantage  to  the  country. 

'New  York  State  Pnb.  Service  Comm.,  Second  Dlst,  Reports  of  dedsionB,  vol.   8, 
p.  671«  Apr.  2.  1918. 
>Oct  18.  1915,  p.  280. 
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When  applied  to  water-power  resources,  as  to  other  public  utilities,  regula* 
tion  by  public  agencies  needs  to  begin  in  the  initial  stages  of  development 
The  terms  of  the  contract  between  the  public  consumer  of  electric  energy  and 
the  private  builder  of  the  hydroelectric  plant  can  best  be  considered  before  a 
stone  is  laid. 

No  appeal  for  public  welfare  should  obtain  a  large  hearing  that  fails  to 
express  an  equal  desire  to  do  justice  to  the  Individual  or  corporate  owner  as 
well  as  to  society  in  general.  Hence,  in  any  discussion  of  the  future  conduct 
of  the  water-i)ower  business,  one  of  the  essential  pr^nises  is  the  condition  of 
proper  return.  This  idea  is  at  the  foundation  of  public  regulation  of  private 
business,  but  even  beneath  this  is  the  query,  A  fair  return  upon  what?  Thus 
it  is  that  in  considering  the  social  side  of  an  engineering  subject  like  water 
power,  we  find  ourselves  confronted  by  questions  of  capitalization  and  valua- 
tion. From  the  technical  discussion  of  rates  measured  in  cents  per  kilowatt- 
hour  we  turn  to  the  economic  questions  of  equities  based  upon  ''  intangibles.'* 

The  present  trend  in  the  determination  of  the  proper  basis  for  rate  regulation 
appears  to  be  away  from  valuations  derived  either  from  cost  reproduction  or 
from  capitalization  or  current  stock-market  quotations  of  the  securities.  As 
stated  by  Oommissioner  Lane  in  the  decision  of  the  Interstate  Commerce  Com- 
mission in  the  Western  Advance  Rate  case :  * 

Perhaps  the  nearest  approximation  to  the  fair  standard  is  that  of  bona  fide 
Investment — ^the  sacrifice  made  by  the  owners  of  the  property — considering  as 
part  of  the  investment  any  shortage  of  return  that  there  may  be  in  the  early 
years  of  the  enterprise.  Upon  this,  taking  the  life  history  of  the  road  through 
a  number  of  years,  its  promoters  are  entitled  to  a  reasonable  return.  This, 
however,  manifestly  is  limited ;  for  a  return  should  not  be  given  upon  wasteful- 
ness, mismanagement,  or  poor  judgment,  and  always  there  is  present  the  restric- 
tion that  no  more  than  a  reasonable  rate  shall  be  charged. 

The  same  thought  was  expressed  by  Commissioner  Thelen,  of  the  California 
Commission,'  in  these  words: 

After  a  consideration  of  these  and  other  fine-spun  theories,  the  mind  of  a 
practical  man  instinctively  turns  for  first  guidance  to  the  simple  question  of 
the  amount  of  money  wliich  has  been  honestly  and  wisely  invested. 

And  to  show  that  this  idea  is  winning  nation-wide  acceptance,  an  even  later 
opinion  by  the  Massachusetts  Public  Service  Commission  may  be  quoted  as 
setting  forth  the  guiding  principle  of  regulation — that  both  the  public  using  the 
public  utility  and  the  public  investing  in  the  utility  company  are  best  served 
when  the  effort  is  "  to  protect  investments  honestly  and  prudently  made  and 
wisely  managed.**    The  Massachusetts  commissioners '  declare  that — 

Any  other  theory  involves  essential  injustice;  tends  to  make  the  develop- 
ment of  our  public-utility  companies  a  speculation  and  not  an  investment; 
operates  as  a  premium  upon  various  kinds  of  fraud;  invites  into  the  public 
service  undesirable  manipulators  instead  of  sound,  level-headed  business 
managers;    ♦    ♦    ♦ 

Accordingly,  we  rule  that  under  Massachusetts  law  capital  honestly  and 
prudently  invested  must,  under  normal  conditions,  be  taken  as  the  control- 
ling factor  in  fixing  the  basis  for  computing  fair  and  reasonable  rates;  that 
if  there  is  mismanagement  causing  loss  such  loss  must  be  charged  against  the 
stockholders  legally  responsible  for  the  mismanagement 

There  Is,  however,  another  side  to  the  justly  condemned  system  of  watered 
stock.    In  the  past  *'  water  "  of  this  type  has  represented  In  a  way  the  capitali- 

^Feb.  22,  1911:  Interstate  Commerce  Comm.  Dedaioiis,  vol.  20,  p.  847. 

*  Railroad  Comm.  California  Dedflions,  Antioch  va.  Padflc  Gas  &  SQectrlc  Co.,  voL  8, 
p.  88,  1914. 

*  Massachiifletta  Pub.  Service  Comm.,  vol.  2,  pp.  108-111,  1914. 
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zation  of  the  risk,  so  that  if  the  financing  of  a  public-utility  project  is  now  to 
be  put  upon  the  sound  basis  of  actual  cash  received  and  expended,  the  risk 
element  inherent  In  an  engineering  venture  of  this  kind,  especially  in  Its  early 
stages,  must  be  recognized  and  provided  for.  This  provision  can  be  made  only 
by  permitting  returns  to  Invested  capital  at  rates  much  higher  than  the  return 
on  municipal  bonds.  The  possible  profits  must  be  adjusted  to  the  possible  risks. 
This  recognition  of  the  economic  justice  of  a  higher  rate  of  profit  must  look 
ahead  to  futiure  operation  as  well  as  back  upon  the  period  of  construction.  If 
under  commission  regulation  the  so-called  ''unearned  increment"  is  not  to 
accumulate  as  a  basis  for  future  rate  making,  then  some  other  premium  must 
be  placed  upon  successful  operation. 

The  practical  ideal  in  public  regulation  Is  to  allow  such  returns  to  the  private 
owner  and  operator  as  may  encourage  engineering  and  executive  efficiency. 
To  fix  a  maximum  rate  of  profit  based  simply  on  capital  Investment  might 
effectually  veto  Improvement  in  plant  or  operation  beyond  the  dead  line  thus 
established ;  therefore,  the  prize  of  a  larger  return  must  be  held  out  to  those 
who  make  the  largest  and  best  use  of  the  natural  resource.  In  the  absence  of 
the  competitive  element  the  returns  to  be  derived  by  the  private  holder  of  a 
natural  monopoly  should  be  restricted  so  far  as  they  depend  primarily  upon 
his  use  of  the  resource  which  society  owns  or  to  which  society  gives  value,  but 
a  quite  different  method  of  regulation  may  well  be  applied  to  the  profits  that 
come  from  his  continued  investment  of  gray  matter.  Such  ability  and  industry 
need  not  be  capitalized,  yet  betterment  of  service  should  produce  benefits  In 
which  both  Investor  and  consumer  may  share. 

Adequate  Incentive  to  greater  efficiency  combined  with  full  recognition  of 
the  people's  interest  may  be  provided  by  any  of  several  methods;  the  slldlng- 
scale  plan  adopted  for  the  Boston  gas  companies  makes  larger  dividends  to 
stockholders  contingent  on  lower  prices  to  consimiers;  the  Chicago  street- 
railway  ordinance  provides  for  the  division  of  profits  above  the  fixed  rate 
between  the  company  and  the  public;  a  profit-sharing  plan  worked  out  by  the 
manager  of  a  Wisconsin  power  company  divided  excess  net  profits  equally 
between  the  company  and  the  consumers.  In  each  of  these  plans  the  principle 
is  the  same ;  the  investing  public  and  the  consuming  public  are  partners  In  the 
enterprise,  and  the  duty  of  the  €k>vernment  is  to  exercise  its  protective  power 
in  the  interest  of  the  private  owner  of  a  public  utility  no  less  and  no  more  than 
in  the  interest  of  the  public  user  of  that  utility. 

It  is  in  the  streams  and  rivers  and  the  sites  adjacent  to  them  that  the  people 
have  the  largest  interest  as  the  future  source  of  power.  The  present  Instal- 
lation of  water-power  plants  in  the  United  States  is  estimated  at  8,500,000  horse- 
power, representing  a  probable  investment  of  nearly  a  billion  dollars — exclu- 
sive of  transmission  and  distribution  systems.  The  estimated  undeveloped 
power  possible  without  storage  in  the  country,  exclusive  of  Alaska,  amounts  to 
55,000,000  hors^)ower,  one-half  of  which  is  on  publicly  owned  sites.  For  much 
of  this  power  there  are  no  available  markets,  and  under  present  conditions  de- 
velopment would  not  be  feasible;  yet  these  estimates  afford  at  least  a  qualita- 
tive expression  of  future  possibilities. 

Of  the  two  fuels  that  can  be  considered  as  the  competitors  of  water  In  power 
generation,  petroleum  has  probably  already  passed  Its  maximum  of  production, 
and  the  life  of  this  source  of  power  is  to  be  measured  by  only  a  few 
decades.  The  coal  resources  of  this  country,  on  the  other  hand,  are  so 
large  as  to  promise  an  abundance  of  fuel  for  scores  of  generations.  Yet  the 
price  of  steam  coal  shows  a  steady  advance,  offset,  It  is  true,  by  increased 
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efficiency  In  steam  generation  and  utilization,  but  eventually  the  relative  im- 
portance of  water  power  the  country  over  must  increase. 

Already  the  great  development  of  hydroelectric  power  in  California  in  com- 
petition with  oil  and  in  Montana  in  competition  with  coal  forecasts  the  future 
relation  of  industry  to  this  source  of  power.  In  these  and  adjoining  States 
irrigation  and  mining  and  transportation  depend  in  larger  measure  each  year 
upon  hydroelectric  energy,  and  it  is  because  of  this  increasing  contribution  to 
the  industrial  life  of  the  Nation  that  public  service  and  public  utilities  are  more 
than  names  when  applied  to  the  utilization  of  water  power. 

In  considering  the  future  of  water  power  it  is  important  to  note  that  because 
it  utilizes  a  nonexpendable  resource,  hydroelectric  energy,  unlike  coal  or  oil, 
needs  no  allowance  for  amortization,  but  its  price  to  the  consumer  can  be 
based  directly  on  its  cost  to  the  operator.  Herein  lies  the  public  interest  in 
every  phase  of  present-day  regulation  of  water-power  development  that  may 
affect  future  cost  of  water-generated  energy.  It  is  simply  national  foresight 
to  see  to  it  that  the  public  utilities  organized  to-day  for  private  operation  do 
not  inclHde  promoters*  hopes  or  speculative  land  values  In  the  capitalization  upon 
which  future  power  users  might  be  asked  to  pay  returns.  It  has  been  aptly 
said  that  *'  the  public  utility  Is  not  formed  to  speculate  In  land." 

Cheap  power  promises  to  be  in  some  future  century  this  country's  largest 
asset  In  the  Industrial  rivalry  among  nations.  Our  unsurpassed  coal  reserves 
reinforced  by  these  water-power  resources  constitute  a  strong  line  of  national 
defense  in  that  they  form  the  real  basis  for  an  industrial  organization  of  the 
Nation*s  workers.  It  Is  only  through  abundant  and  well-distributed  power  that 
the  other  material  resources  of  the  country  can  be  put  to  their  highest  use  and 
made  to  count  most  In  the  Nation's  development.  The  people's  Interest  In 
water  power  Is  greatest  In  Its  promise  of  future  social  progress,  and  such  an 
interest  is  well  worth  protecting. 


RELATION  OF  THE  GOVERNMENT  TO  THE  MARKETING  PROBLEM. 

By  BEVERLY  T.  GALLOWAY. 

Pathologist,  Offloe  of  Foreign  Seed  and  Plant  Introduction,  United  States  De- 
partment of  Agriculture, 

The  marketing  of  farm  products  Is  an  extremely  complicated  problem. 
Manufacturing  Involves  the  observance  of  certain  fundamental  rules  and  prin- 
ciples which  may  be  formulated  and  shaped  Into  a  code  of  action.  The  produc- 
tion of  crops  from  the  soil  Is  an  art  supported  by  science,  and  this  art  lends 
itself  more  or  less  to  certain  given  principles  and  rules  that  may  be  catalogued 
and  applied.  Marketing,  on  the  other  hand.  Is  empirical.  There  Is  no  science, 
and  there  Is  yet  little  system  to  It.    Hence,  the  field  for  Its  development  Is  open. 

In  this  paper  we  are  concerned  only  with  the  marketing  of  farm  products, 
which  is  even  more  complicated  than  the  marketing  of  manufactured  materials. 
To  obtain  a  proper  conception  of  what  might  be  the  Government's  relation  to 
this  problem  In  the  future,  we  must  look  back  and  view  what  has  been  the 
Government's  attitude  on  similar  matters  In  the  past. 
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THE  INDIVIDUALISTIC  ATTITUDE. 

Onr  people  are  worshippers  of  the  fetish  of  Independence — the  right  of  every 
man  to  go  his  own  way,  mind  his  own  business,  conduct  his  own  afFairs,  and 
let  the  body  politic  take  care  of  itself  as  best  it  may.  About^^e  last  thing  that 
comes  into  the  mind  of  the  average  citizen  is  the  thought  that  what  is  good 
for  the  hive  is  good  for  the  bee.  The  usual  concept  is  to  take  care  of  the 
bee  first;  the  hive  can  take  care  of  itself.  The  reflection  of  this  fq>int  is  seen 
everywhere — In  our  scheme  of  education  with  its  hundreds  and  thousands  of 
little  independent  units  at  once  the  most  wasteful,  illogical,  and  Inefficient,  per- 
haps, in  the  world ;  in  our  whole  system  of  land  settlement  and  land  allotment, 
whereby  the  dweller  has  been  compelled  to  isolate  himself  and  make  his  way 
without  opportunity  or  hope  of  conmiunity  life ;  in  the  organization  and  develop- 
ment of  legislative  bodies,  the  members  of  which  are  expected  first  of  all  to 
look  after  the  Interest  of  the  particular  ward,  county,  district,  or  State  they 
may  represent,  and  as  a  secondary  consideration  to  look  after  the  welfare  of 
the  country  as  a  whole.  This  state  of  affairs  Is  not  confined  to  the  United 
States  alone.  It  is  more  or  less  prevalent  In  the  whole  of  our  Western  Hemi- 
^here,  and  is  In  part  due  to  the  fact  that  heretofore  the  public  has  had  plenty 
of  room  for  expansion  and  expression.  We  are  now  beginning  to  crowd  each 
other.  We  can  no  longer  move  about  as  freely  as  formerly,  and  we  are  feeling 
the  need  of  combined  effort  and  collective  effort  in  solving  the  new  problems 
that  are  rapidly  arising. 

To  further  complicate  matters  we  find  the  farmer,  the  man  who  produces 
80  much  of  the  material  to  be  sold,  not  long  removed  from  a  period  when  the 
farm  was  self-contained.  In  a  good  many  sections  the  farmer  can  still  manage 
to  live  fairly  well  on  what  he  produces  at  home  and  on  what  he  can  sell  and 
barter  near  by.  It  is  beginning  to  dawn  upon  him,  however,  that  with  all  the 
rapid  economic  changes  he  Is  more  and  more  being  brought  Into  competition 
with  the  world,  and  that  as  an  individual  he  is  unable  to  cope  with  the  situa- 
tipa  In  his  bewilderment  he  appeals  to  the  State,  with  the  result  that  there 
Is  much  scurrying  and  scuttling  here  and  there,  and  Innumerable  bills  for 
relief  are  introduced,  which  seldom  accomplish  anything  except,  perhaps,  secure 
a  few  votes  for  the  introducer.  This  procedure  may  continue  indefinitely  until 
out  of  it  there  is  gradually  developed  some  plan  or  policy  that  will  be  far- 
reaching  and  permanent  in  its  effects.  Tliis  is  economic  evoluticm  In  a  democ- 
racy— a  tremendously  wasteful  and  costly  proceeding,  but  in  the  end  occa- 
sionally successful 

THE  TBIAL  FEBIOD. 

It  took  nearly  half  a  century  at  a  cost  that  no  one  can  tell  to  evolve  a  system 
of  currency  that  from  its  very  simplicity  one  is  amazed  that  It  was  so  long  in 
coming.  It  seems  fairly  reasonable,  therefore,  to  surmise  that  in  the  marketing 
of  farm  products  and  the  Government's  relation  thereto  we  must  look  forward 
to  a  considerable  period  of  shifting  and  changing,  and  more  or  less  uncertainty 
while  education  is  doing  its  work,  until  through  one  means  or  another  the 
people  are  brought  to  think  and  act  in  terms  of  community  effort  For  the 
marketing  problem  now  and  In  the  future  Is  a  community  problem,  which  means 
that  any  country  founded  on  the  tenets  of  a  democracy  must  first  heed  the  great 
call  for  educational  effort  in  order  to  bring  all  the  people  to  a  realization  and 
understanding  of  the  need,  the  important  need,  of  working  together.  We  would, 
therefore,  put  down  as  a  first  step  of  the  Government  In  the  marketing  problem 
the  development  of  a  definite  policy  In  educational  work  looking  toward  what 
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may  be  called  social  preparedness.  This  is  a  legitimate  problem  for  the  State, 
which  all  of  us  with  the  highest  ideals  of  a  democracy  at  heart  can  thoroughly 
approve.  To  educate  for  social  preparedness,  to  develop  from  within  the  desire 
and  the  spirit  to  worlc  together,  rather  than  have  to  be  forced  to  worlc  together, 
is  certainly  worthy  of  our  best  effort 

We  now  have  the  opportunity  of  studying  something  of  the  workings  of 
these  two  methods  in  the  deplorable  conflict  that  is  shalsing  civilization  every- 
where. What  the  end  will  be  we  do  not  know.  I  think  that  many  of  us,  how- 
ever, are  ready  to  admit  that  some  of  our  theories  as  to  the  iwwers  and  In- 
fluence of  a  representative  democracy  will  have  to  be  revised. 

THE  EVIDENCE  OF  THE  NEED. 

That  the  people  are  awake  to  the  needs  of  the  matter  is  evidenced  by  the 
demands  for  help  and  light  Good  beginnings  have  already  been  made,  and 
it  Is  gratifying  that  our  own  Department  of  Agriculture  Is  taking  the  lead  in 
this  work.  Through  Its  Office  of  Markets  and  Rural  Organization  and  its  States 
Relations  Service  there  are  being  developed  lines  of  work  that  will  lead  to 
far-reaching  results  in  establishing  safe  and  sane  principles. 

This  work  offers  a  great  field  for  our  agricultural  colleges.  It  must  be  de- 
veloped, however,  through  a  new  form  of  teaching  and  a  new  kind  of  teacher — 
a  form  of  teaching  that  is  concerned  less  with  academic  theories  and  more  with 
the  real  everyday  affairs  of  life,  and  a  new  kind  of  teacher  who  knows  life  and 
its  problems  rather  than  books  and  the  problems  they  present;  a  form  of 
teaching  and  a  kind  of  teacher  that  will  bring  about  "  a  wise  and  Just  evolu- 
tion of  our  social  and  industrial  problems,  the  union  of  clashing  elements  In 
our  population,  the  adjustment  of  differences,  the  wiping  out  of  bitterness,  the 
establishment  all  through  our  social  and  Industrial  life  of  a  Justice  so  patent 
that  none  but  the  unjust  can  doubt  It"  These  things  can  not  be  accomplished 
by  Government  fiat,  but  the  Government  can  lend  Its  aid  by  liberally  support- 
ing all  properly  organized  educational  agencies  engaged  in  the  work. 

As  we  come  to  view  this  type  of  effort  at  close  range  it  becomes  more 
and  more  evident  that  it  must  be  based  on  a  systematic  study  of  the  real  facts 
of  working  together,  rather  than  the  theorleil  of  collective  effort  For  a  time 
at  least  we  shall  need  to  be  concerned  more  with  the  facts  as  to  what  has  been 
done  than  with  the  theories  of  what  might  be  done.  There  is  a  vast  fund  of  fact 
that  could  be  made  Inunedlately  usable  If  It  were  properly  brought  together, 
sifted,  assimilated,  and  put  Into  teachable  form.  All  the  issues  are  now  much 
confused  by  the  action  and  operation  of  many  tsrpes  of  so-called  cooperative  or 
collective  agencies  whose  primary  object  is  pecuniary  gain  for  the  few  rather 
than  the  establishment  of  fair  and  Just  relationships  and  mutual  helpfulness 
for  all.  It  will  require  a  decade  of  active  educational  work  to  bring  about  a 
proper  understanding  of  some  of  these  matters  and  to  bring  our  people  to  a 
state  of  mind  necessary  to  be  able  to  proceed  with  broader  and  better  con- 
structive plans.  Nothing  will  accomplish  so  much  as  the  mere  bringing  of 
the  people  together  to  discuss  the  questions  at  issue  under  agencies  that  will 
guide  and  not  attempt  to  direct  Already  the  Government  of  the  United  States 
is  laying  the  foundation  for  future  work  of  this  nature  through  the  organi- 
zation of  a  broad  scheme  of  extension  work  localized  In  counties  but  guided 
by  a  comprehensive  scheme  of  cooperation  through  the  colleges  of  agriculture 
in  the  respective  States.  I  refer  to  the  cooperative  work  of  the  Federal  Govern- 
ment with  the  State  colleges  in  the  conduct  of  the  county  agents'  activities. 

Briefly,  then,  one  of  the  first  functions  of  government  In  relation  to  the 
marketing  problem  is  to  develop,  through  properly  organized  educational  work, 
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a  State  of  mind,  a  real  knowledge  of  the  broader  questions  and  issues,  and  a 
true  understanding  and  appreciation  of  the  social,  moral,  ethical,  and  busineBS 
questions  inTolved.  The  State,  and  the  State  only,  can  do  this,  but  up  to  this 
time  the  State  has  done  but  little,  and  it  must  be  admitted  that  as  yet  we  are 
all  groping  as  to  the  method  that  should  be  employed  in  developing  social 
consciousness. 

LBQISLATIVS  NKBDS. 

A  second  and  vital  function  of  the  Government  or  State  in  relation  to  the 
marketing  problem  has  to  do  with  the  securing  of  uniform  legislation  affecting 
legitimate  organized  effort  in  the  field  of  marketing  farm  produce.  We  can 
sweep  aside  at  once  all  those  proposed  forms  of  legislation  that  aim  to  do  the 
things  for  the  producer  that  he  ought  to  do  for  himself.  There  should  be  no 
place  anywhere  in  all  these  matters  for  development  of  anything  like  class  legis- 
lation. The  farmer  does  not  need  and  should  not  be  regarded  as  needing  spe- 
cial privileges  from  the  Government  There  may  be  times  when  this  appears  to 
be  the  case,  and  our  dangers  lie  in  the  direction  of  misconceived  action  in  the 
belief  that  the  difficulties  can  be  met  and  overcome  by  Government  fiat  rather 
than  the  observance  of  economic  laws.  We  do  most  sorely  need,  however,  uni- 
form constructive  legislation  which  will  establish  and  maintain  the  principles 
of  justice  between  the  producer  and  the  consumer. 

Here,  again,  we  are  confronted,  in  this  country  at  least,  with  another  fetish 
that  has  blocked  progress  for  50  years,  and  that  is  the  fetish  which  holds  that 
in  vital  matters  affecting  all  the  people  all  the  time  we  must  recognize  certain 
arbitrary  and  more  or  less  meaningless  boundary  lines  and  provide  for  the 
people  within  these  lines  as  if  they  were  beings  apart  from  all  the  other  people. 
This  policy,  based  on  conditions  which  as  a  Nation  we  have  long  since  out- 
grown, has  had  more  to  do  with  holding  back  progress  in  some  of  the  larger 
questions  concerning  the  welfare  of  our  people  than  almost  any  other  one  thing. 
View  the  situation  with  reference  to  protecting  the  life  and  health  of  all  the 
people.  Surely  this  is  not  a  local  question  to  be  met  by  setting  up  certain  health, 
laws  in  one  place  and  very  different  ones  in  another  place.  Pure  food  is  pure 
food  wherever  found.  Food  can  not  be  pure  and  wholesome  in  Maryland  and 
Virginia  and  the  opposite  in  the  District  of  Columbia.  The  distressing  blight 
of  child  labor,  which  certainly  concerns  the  Nation  as  a  whole,  we  can  not  check 
or  mitigate  until  there  is  some  assurance  of  legislative  uniformity  throughout 
the  entire  land.  If  there  can  not  be  uniformity  of  legislation  which  will  guar- 
antee to  the  producers  of  the  necessities  of  life  a  fair  share  of  the  profit 
therefrom,  or  at  least  a  living  wage,  then  democracy  is  a  failure  and  some 
other  form  of  government  must  be  devised.  It  would  seem,  therefore,  that 
the  Government  may  very  properly  direct  its  energies  toward  the  question  of 
uniform  legislation  under  which  and  through  which  the  producers  of  farm 
crops  may  organize  their  industries  along  lines  that  are  safe  morally,  ethically, 
socially,  and  economically. 

THE  PBOBLBIC   OF   CONTROL. 

The  Crovernment  may  establish  principles  of  action,  may  go  so  far  as  to  de- 
mand that  these  principles  should  apply  uniformly,  and  may  very  properly  take 
the  stand  that  It  will  see  to  it  that  the  principles  are  lived  up  to  by  all  parties 
concerned.  How  otherwise  are  our  people  to  receive  social  and  economic 
justice?  I  believe  It  has  been  the  general  rule  that  whenever  the  producers 
of  an  agricultural  commodity  have  attempted  to  concentrate  for  the  purpose 
of  securing  additional  control  of  their  product,  the  business  eventually  passed 
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into  the  hands  of  nonproducers,  owing  largely  to  the  absence  of  proper  pro- 
tective laws  or  of  any  laws  whatever.  These  nonproducers  then  proceeded  to 
organize  the  business  and  to  conduct  it  not  so  much  with  the  object  of  render- 
ing justice  to  the  producer  and  consumer  as  for  the  purpose  of  insuring  the 
largest  profits  to  the  organizer  permitted  by  the  laws  of  the  land  and  by  the 
conscience  of  tlie  operators. 

We  have  only  to  recall  what  has  taken  place  in  this  country  in  the  past 
85  or  40  years  to  realize  what  these  changes  mean.  In  the  handling  of  cot- 
ton, of  grain,  of  meats,  and  of  milk,  all  vital  to  our  welfare,  we  have  seen 
uncontrolled  concentration  developed  to  the  point  where  the  concentrators  so 
well  controlled  the  situation  that  those  who  provide  the  raw  products  can 
no  longer  afford  to  take  the  risks ;  hence  they  give  up  the  business.  The  raising 
of  cattle  in  the  Middle  West  is  no  longer  a  business  with  the  farmers.  It  is 
a  gamble.  The  milk  situation  is  very  little  better.  It  must  not  be  understood 
that  we  are  advocating  specific  legislation  and  Government  action  to  correct 
all  these  matters.  The  greater  number  of  the  problems  can  be  met,  as  we 
have  already  pointed  out,  by  the  extension  of  knowledge  and  the  further 
encouragement  of  all  those  things  that  Government  may  do  in  the  direction  of 
stabilizing  agriculture.  Proper  crop  rotations,  systems  of  farm  management, 
prevention  of  losses  to  crops  and  animals  through  diseases  and  insect  attacks, 
adaptation  of  crops  to  soil  and  climate,  introduction  of  new  crop  industries, 
and  the  breeding  and  improvement  of  plants  and  animals  will  all  tend  toward 
stabilization. 

FIXING  GBADES   AND  8TA.NDABDS. 

The  Government  may  very  properly  play  another  important  rOle  In  the  mar- 
keting problem,  and  that  is  in  lending  its  aid  in  the  matter  of  determining  and 
fixing  standards.  Many  of  our  existing  difficulties  would  be  overcome  if  trading 
in  agricultural  products  could  be  done  upon  a  basis  of  fixed  grades  and  stand- 
ards— standards  and  grades  that  would  be  recognized  as  fair  and  just  to  all 
parties  involved.  The  Government,  and  the  Government  only,  can  determine 
the  principles  and  factors  upon  which  these  standards  and  grades  should  be 
fixed.  To  make  such  standards  and  grades  effective  and  acceptable  without 
Question  will  require  much  painstaking  scientific  and  technical  work.  Here  is 
an  important  function  of  GoTemment,  and  one  that  should  be  fostered  and  en- 
couraged in  every  way. 

Government  may  also  very  properly  function  in  developing  the  principles 
which  should  govern  in  the  storing  and  warehousing  of  farm  products.  Un- 
doubtedly our  food  supply  would  be  greatly  stabilized  and  the  violent  fluctua- 
tions in  prices,  detrimental  to  both  producer  and  consumer,  could  in  a  measure 
be  overcome  by  a  proper  system  of  regulated  storage.  Here,  again,  we  must 
guard  against  the  fallacy  that  relief  will  come  through  mere  legislative  action 
without  regard  to  the  fundamental  economic,  biologic,  chemical,  physical,  and 
other  laws  involved.  For  example,  a  mere  fiat  that  eggs  should  not  stay  in 
storage  longer  than  SO  days  or  90  days  will  not  solve  the  problem  of  the 
storage,  marketing,  and  distribution  of  eggs. 

Finally,  the  question  may  be  asked  whether  the  €k>vernment  might  not  very 
properly  function  in  the  gathering  and  quick  dissemination  of  information 
regarding  perishable  products  which  would  be  helpful  to  producer  and  con- 
sumer alike.  The  United  States  has  developed  one  of  the  best  weather 
services  in  the  world.  Its  dally  weather  reports,  obtainable  now  in  every  little 
hamlet  and  farm  home,  are  of  incomparable  value  to  agriculture,  to  commerce, 
and  to  all  industries.  There  has  also  been  developed  a  most  thorough  and 
efficient  system  of  crop  reporting.    Some  preliminary  work  has  been  done  by 

Digitized  by  ^OOQ  K^T 


CONSERVATION  OF   NATUBAL  BESOUBCES.  55 

the  United  States  Department  of  Agriculture  in  this  informational  marlceting 
field.  This  work  to  be  effective  must  necessarily  be  expensive,  and  it  is  a  ques- 
tion whether  the  lack  of  knowledge  on  the  part  of  those  who  most  need  it  will 
not  ke^  them  from  knowing,  how  to  use  it.  The  knowledge  will  come,  however, 
and  a  combined  climate,  crop,  and  market  informational  service  is  something 
tliat  should  be  looked  forward  to  in  the  consideration  of  any  questions  having 
to  do  with  the  relation  of  the  Government  to  the  marketing  problem. 

To  summarize,  it  may  be  said  that  the  Government's  relation — and  by  Govern- 
ment we  mean  the  State — ^to  the  marketing  problem  is  primarily  one  of  estab- 
lishing principles ;  of  educating  the  public  to  a  full  knowledge  of  the  economic, 
ethical,  and  moral  questions  and  issues  involved ;  of  the  development  of  social 
preparedness  and  social  consciousness;  and  of  establishing  and  maintaining 
social  Justice  to  the  end  that  all  men  at  all  times  shall  receive  due  compensa- 
tion for  the  labor  of  their  hands  and  minds. 

Adjournment. 


Digitized  by 


Google 


JOINT  SESSION  OF  SECTIONS  III,  V,  AND  VII.^ 

Pan  American  Union, 
Tuesday  nighty  December  )R?,  1916. 
Chainnan,  William  L.  Saundebs. 
Papers  presented : 

The  conservation  of  human  energy,  by  T.  N.  Carver. 
The  functions  of  foods  in  securing  national  efficiency,  by  H.  W. 
Wiley.* 

Work  of  the  United  States  Office  of  Public  Buildings  and  Grounds, 
by  Col.  W.  W.  Harts.* 


THE  CONSERVATION  OF  HUMAN  ENERGY. 

By  T.  N.  CARVER, 
Professor  of  Political  Economy^  Harvard  University. 

The  most  valuable  resource  of  any  coontry  is  Its  fond  of  human  energy — 
that  is,  the  working  power,  both  mental  and  physical,  of  its  people.  So  far 
does  the  yalue  of  this  resource  exceed  that  of  any  other  that  it  is  safe  to  say 
that  a  capable  race  of  moi  who  wiU  cons^nre,  economise,  and  «tiliae  its  working 
power  win  not  only  extract  a  liying  but  actually  prosper  in  the  midst  of  poor 
natural  surroundings;  whereas,  an  incapable  people,  or  a  people  who  waste  and 
dissipate  their  energies,  will  decay  in  the  midst  of  the  richest  natural  sur- 
roundings. 

New  England  furnishes  a  good  iUustration  of  a  capable  people  in  the  midst 
of  poor  physical  conditions,  with  a  bleak  climate,  a  sterile  soU,  and  the  absence 
of  minerals,  who  yet  prospered  amazingly.  The  only  possible  explanation  is 
that  through  the  conservation  of  their  working  capacity  they  had  oyercome 
these  natural  disadyantages.  The  economic  yirtues  of  intelligence,  industry, 
thrift,  sobriety,  and  mutual  helpfulness  haye  enabled  them  to  achieve  what 
other  peoples  have  frequently  failed  to  achieve  in  the  midst  of  rich  surround- 
ings, because  they  have  wasted  and  dissipated  th^r  fund  of  human  energy 
through  ignorance,  idleness,  unthrift,  and  mutual  antagonism. 

Oiyilization  has  been  variously  defined,  partly  because  civilisation  is  a  varie- 
gated and  many-sided  thing.  One  of  the  best  of  these  definitions  is  that  civili- 
zation is  the  progressive  elimination  of  waste.  If  the  most  valuable  resource 
of  a  country  is  its  fund  of  human  energy  it  would  follow  that  the  most  destruc- 

^The  stenographic  report  of  this  session  is  found  in  Vol.  VI  of  the  Proceedings 
of  the  Second  Pan  American  Scientific  Congress. 

*  Paper  printed  in  VoL  VIII  of  the  Proceedings  of  the  Second  Pan  American  Scien- 
tific Congress. 

•Paper  printed  in  Vol.  VI  of  the  Proceedings  of  the  Second  Pan  American  Sdentiflc 
Congress. 

56 

Digitized  by  VjOOQIC 


CONSEBVATION  OF  NATURAL  BBSOUBOES.  57 

Uve  waste  would  be  the  waste  of  Imman  energy.  Among  the  most  conspicuoms 
forms  of  waste  are  idleness,  Ignorance,  luxvry,  ylce,  and  distraction.  Idleness 
may  be  subdivided  into  the  two  main  forms  of  inyolontary  and  voluntary.  The 
most  conspicuous  form  of  involuntary  idleness  is  that  which  we  see  in  the  great 
army  of  the  unemployed.  This,  however,  is  very  much  less  important  than 
voluntary  idleness,  for  two  main  reasons:  First,  the  involuntarily  idle  are, 
broadly  speaking,  the  least  valuable  members  of  society.  They  are  the  people 
with  the  least  capacity  for  doing  useful  work,  with  perhaps  many  brilliant 
exceptions,  such  as  an  unappreciated  genius  who  might  be  doing  valuable  work 
if  the  people  whom  he  could  serve  only  had  the  wisdom  to  appreciate  liis  serv- 
icea  Generally  q;>eaking,  however,  it  is  safe  to  say  that  the  army  of  the  unem- 
ployed is  not  made  up  In  the  majority  of  cases  of  gmiiuses.  If  a  piece  of  sterile 
or  stony  land  lies  idle  we  do  not  consider  it  much  of  a  loss,  for  the  reason 
that,  even  if  it  were  in  use,  its  product  would  be  very  low.  If,  on  the  other 
hand,  a  piece  of  rich  and  fertile  Jand  lies  idle,  we  have  a  right  to  consider  it 
a  much  greater  loss,  because  if  it  were  in  use  its  product  would  be  large.  The 
same  process  of  reasoning  would  lead  to  the  same  conclusion  with  respect  to 
human  talent  or  working  oq^mcity,  or  human  energy  as  it  will  be  called  in  this 
essay.  Mexk  of  little  capacity,  men  whose  productive  energy  is  limited  or  merely 
oversuppliedt  are  not  capable  of  producing  much,  even  if  they  are  busy ;  there- 
fore, the  community  does  not  lose  much  whmi  tb^  are  idle. 

The  only  question  that  is  likely  to  be  raised  with  respect  to  this  conclusion 
Is  whether  the  mere  fact  that  a  certain  kind  of  labor  is  ova-supplied  tends 
to  make  it  unproductive.  If  we  were  discussing  anything  else  except  labor, 
I  think  even  this  would  not  be  questioned.  The  confusion  with  respect  to  labor 
is  partly  sentimaital  and  partly  due  to  defective  analysis.  One  form  of  de- 
fective analysis  is  embodied  in  the  statement  that  since  labor  produces  all 
wealth,  therefore  labor  can  never  be  oversupplied.  The  r^ly  to  this  is  that 
the  kind  of  labor  which  is  unemployed  does  not  produce  all  wealth.  It  has  to 
be  combined  with  certain  other  kinds  of  labor  before  it  can  produce  anything 
to  qpeak  of.  The  miller  could  not  produce  flour  unless  there  were  farmers 
growing  wheat  There  might  easily,  therefore,  be  an  oversupply  of  millers  in 
any  community.  Again,  the  millers  could  hardly  sell  their  flour  if  there  were 
no  b^ers;  and  a  scarcity  of  bakers  might  therefore  make  on  oversupply  of 
millers  in  any  particular  time  and  place.  So  the  men  who  are  on  the  bread  line 
in  the  time  of  unemployment  may  represent  kinds  of  labor  which  are  over- 
sui^lied  even  though  labor  in  general  Is  not. 

If  the  pn^position  that  labor  produces  everything  really  meant  very  much  and 
were  c^^ble  of  practical  application,  one  ought  to  be  able  to  go  to  the  men  on 
the  bread  line  and  say  to  them,  "  Gentlemen,  you  are  laborers ;  labor  produces 
all  wealth;  therefore,  produce  wealth.*'  The  utter  senselessness  of  this  pro- 
position would  at  once  appeal  to  every  hearer.  It  takes  several  kinds  of  labor 
to  produce  real  wealth,  and  a  scarcity  of  one  kind  may  make  a  superabundance 
of  another  kind. 

This  is  the  method  of  reasoning  and  analysis  which  we  apply  to  everything 
else  except  labor.  Not  long  ago  I  was  at  the  home  of  a  professor  of  agriculture 
in  one  of  our  leading  agricultural  colleges.  The  grass  was  growing  up  through 
the  cracks  in  the  brick  walk  in  front  of  his  house.  He  put  fertilizer  in  the 
cracks  to  kill  the  grass,  and  it  worked  effectually  because  there  was  too  much 
fertilizer  and  not  enough  of  the  other  elements  of  plant  growth.  With  an 
abundance  of  soil  and  moisture  and  other  elements  of  plant  growth,  the  fer- 
tilizer would  have  made  the  grass  grow  faster.  In  that  particular  case,  where 
the  other  elements  were  absent,  the  fertilizer  was  not  only  nonproductive,  but 
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absolutely  destructive.  Oases  of  a  similar  character  are  continually  coming  to 
our  attention.  Some  of  our  soils  are  already  too  rich  in  nitrogen  and  deficient 
in  potash.  The  ordinary  fertilizer  rich  in  nitrogen  is  not  only  useless  on  such 
soil;  it  may  be  destructive.  Tet  nitrogen  in  its  proper  proportion  to  other 
things  is  a  highly  productive  ingredient  in  fertilizers. 

But  we  need  not  go  into  soil  chemistry  to  find  similar  illustrations.  In  some 
parts  of  the  country  water  has  to  be  drained  off  the  soil  because  there  is  too 
much ;  in  other  parts  water  has  to  be  put  on  the  soil  because  there  is  too  little. 
To  attempt  to  sell  water  to  a  farmer  whose  land  is  already  too  wet,  on  the 
statement  that  water  is  necessary  to  all  plant  growth,  would  be  no  more  futile 
than  to  try  to  sell  a  certain  kind  of  labor  to  the  man  who  has  a  surplus  of  it, 
on  the  ground  that  labor  produces  all  wealth.  Therefore,  even  if  the  members 
of  the  army  of  the  unemployed  are  not  less  capable  on  the  average  than  the 
members  of  the  army  of  the  employed,  if  they  merely  represent  an  oversupply  of 
special  kinds  of  labor,  their  labor  becomes  of  as  little  value  to  the  community 
as  water  to  a  farming  community  in  the  humid  belt  To  be  sure,  it  might  be 
said  that  this  labor  would  be  valuable  if  it  could  be  trained  to  do  something 
else.  These  phases  of  the  question  will  be  discussed  under  the  heading  of 
ignorance. 

Speaking  of  the  superabundance  of  water  in  one  place  and  a  scarcity  in  an- 
other suggests  a  certain  anology  to  the  labor  market  If  there  is  too  much 
labor  of  a  certain  kind  on  one  spot,  it  does  not  solve  any  problem  merely  to  point 
out  that  there  is  an  abundance  of  land  in  Texas,  unless  some  measure  is  taken 
to  get  that  labor  removed  from  the  spot  where  it  is  overabundant  to  the  spot 
where  it  is  underabundant  or  scarce.  It  is  true  that  much  of  the  talk  about 
moving  labor  from  one  place  to  another  is  exceedingly  unintelligent,  because  the 
speaker  frequently  has  no  real  knowledge  as  to  the  opportunities  for  labor  in 
other  places.  To  point  out  that  there  are  many  vacant  acres  in  the  Desert  of 
Sahara  is  not  conclusive  evidence  that  there  is  an  opportunity  for  labor  there. 
Before  we  attempt  to  move  labor  from  one  place  to  another,  we  must  be  quite 
certain  that  there  is  an  opportunity  for  the  kind  of  labor  we  are  about  to  move. 

There  appears  to  be  a  much  greater  need  for  the  occupational  redistribution 
of  the  labor  supply  than  for  the  territorial  redistribution.  By  the  occupational 
redistribution,  I  mean  the  training  of  labor  for  those  occupations  where  men 
are  scarce  and  hard  to  find,  and  out  of,  or  away  from,  those  occupations  where 
labor  is  abundant  and  easy  to  find.  This  again  will  be  taken  up  under  the 
subject  of  ignorance. 

A  great  deal  can  doubtless  be  done  also  by  finding  work  suitable  for  the 
Involuntarily  idle  in  the  place  where  they  are  forced  to  live.  The  Massachu- 
setts School  for  the  Feeble-Mi nded  has  carried  out  a  very  successful  experiment 
in  this  direction.  About  300  of  the  more  capable  men  and  boys  of  the  institu- 
tion are  placed  on  a  farm  where  their  labor  can  be  utilized  in  the  work  of 
clearing  stones,  draining  the  land,  and  doing  other  rough  work.  The  result  is 
that  the  State  now  has  several  hundred  acres  of  highly  productive  land  where 
formerly  it  had  nothing  but  rocky  land  grown  up  to  brush  and  briars.  The 
fund  of  labor  which  is  thus  utilized  is  about  the  most  unpromising  kind  of 
labor  which  any  State  possesses.  But  it  serves  as  an  illustration  to  show  what 
can  be  done  toward  the  utilization  of  waste  labor  power  when  we  go  at  it 
intelligently. 

Another  class  of  waste  labor  power  is  found  In  the  aged  men  who  have 
become  incapacitated  for  the  work  to  which  they  were  trained  in  their  youth. 
The  inventor  who  can  devise  methods  of  utilizing  this  considerable  fund  of 
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human  energy  will  be  a  large  contributor  to  the  civilizations  of  future  genera- 
tions, referring  again  to  the  definition  of  civilization  as  the  progressive  elimina- 
tion of  waste. 

We  are  not  likely  to  be  overcautious,  however,  against  the  mistake  of 
saving  at  the  spigot  while>  wasting  at  the  bunghole.  It  is  sometimes  cheaper 
to  support  men  in  Idleness  than  to  give  them  work ;  that  is,  we  may  lose  more 
on  their  work  than  It  would  cost  us  to  support  them.  A  bungling  or  inefficient 
laborer  who  is  handling  valuable  machinery  or  perishable  materials  may  destroy 
more  than  he  produces.  The  problem  of  the  Inventor  Is,  in  this  case,  to  find  the 
kind  of  work  for  waste  labo»  which  will  at  least  reduce  rather  than  increase 
the  cost  of  keeping  it 

As  to  the  voluntarily  idle — that  is,  the  leisure  class— 4t  is  generally  true 
that  they  possess  large  natural  capacity.  Occasionally,  it  Is  true,  there  may 
be  an  imbecile  living  on  inherited  wealth,  just  as  before  stated  there  might  be 
geniuses  out  of  woi^ ;  but  on  the  average  and  In  ttie  long  run,  they  who  have 
achieved  a  fortune  which  enables  tliem  to  retire  and  live  in  Idleness  must  have 
possessed  considerable  ability.  If  that  ability  is  misdirected,  it  Is  no  less  a 
loss  than  if  it  is  idle.  This  ability  is  like  the  rich  and  fertile  land  which  lies 
idle.  If  it  Is  put  to  some  productive  use  its  product  would  be  great  Therefore 
the  loss  is  great  when  it  is  idle. 

One  section  of  the  leisure  class  consists  of  the  retired  farmer  or  the  retired 
business  man.  Fortunately,  In  this  country  the  retiring  habit  is  not  so  gen- 
eral as  it  is  in  older  countries.  Our  business  and  professional  men  of  con- 
spicuous talent  are  more  Inclined  to  keep  at  it  than  are  similar  men  in  older 
countries.  This  is  greatly  to  our  advantage,  as  we  are  therefore  better  sup- 
plied than  we  would  otherwise  be  with  human  energy  of  a  high  grade  actually 
at  work. 

There  is  a  story  in  wide  circulation,  with  such  variations  as  suit  the  locality, 
of  a  farmer,  usually  an  Indiana  farmer,  whose  chief  ambition  In  life  was  to 
grow  more  com  to  feed  more  hogs,  to  buy  more  land  to  grow  more  com  to 
feed  more  hogs,  etc.  No  one  with  a  well-developed  sense  of  humor  Is  supposed 
to  require  an  explanation  to  enable  him  to  see  the  joke.  It  seems  so  futile  to 
spend  one's  life  growing  com  and  hogs  In  order  that  one  may  grow  more 
com  and  hogs  that,  aside  from  the  tragedy  of  such  a  wasted  lif^»  it  seems 
positively  funny — ^that  is,  until  one  stops  to  ask  one's  self  what  there  is  funny 
or  absurd  about  it.  Then  one  begins  to  be  haunted  by  the  suspicion  that  the 
joke  may  be  on  the  teller  of  the  story  and  not  on  the  farmer.  Possibly  the 
farmer  was  functioning  as  a  very  useful  member  of  society;  possibly  he  was 
more  useful  even  than  any  of  those  humorists  who  have  repeated  the  story 
about  him.    If  so,  is  not  the  joke  reversed? 

It  might  be  difficult  to  convince  certain  hlgh-browed  idealists  that  growing 
com  and  hogs  is  useful  work;  but  I  have  known  several  who  showed  a  liking 
fdr  breakfact  bacon,  and  would  have  registered  pained  surprise  if  their  supply 
had  not  been  forthcoming  when  they  casually  appeared  at  the  breakfast  table 
at  a  late  hour  In  the  morning.  Now,  it  is  not  necessary  fhat  a  hlgh-browed 
idealist  should  be  either  well  informed  or  consistent;  but  if  he  were  well  in- 
formed he  would  know  that  corn  and  hogs  are  necessary  to  the  production  of 
breakfast  bacon,  and  If  he  were  consistent  he  would  not  affect  to  despise  the 
humble  producer  of  his  breakfast  However,  It  is  quite  conceivable  that  our 
high-browed  Idealist  may  not  despise  the  production  of  bacon  as  such,  but 
that  he  may  think  that  the  farmer  should  not  make  that  his  chief  ambition. 
Then  the  question  would  arise  as  to  whether  we  are  likely  to  have  as  good 
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bacon  or  as  ^icient  productioii  of  com  and  hogs  by  men  who  think  poorly  of 
their  work  as  by  men  who  make  it  their  chief  ambition.  In  almost  every  other 
field  it  is  generally  assumed  that  we  get  better  results  when  men  specialize 
and  give  their  lives  to  the  mastery  of  one  trade  or  occupation.  Why,  then, 
should  we  withhold  our  admiration  from  the  man  who  chooses  the  growing  of 
com  and  hogs  as  his  life  work  and  devotes  his  life  to  it — that  is,  assuming  that 
com  and  hogs  are  useful  products?  Our  idealist's  objection,  however,  may  be 
on  the  ground  that  the  farmer  should  have  spent  a  part  of  his  time  at  least  in 
cultivating  idealism  in  himself.  This,  I  shall  maintain  later,  is  precisely 
what,  in  the  terms  of  the  story,  that  farmer  was  dping  in  the  best  possible  sense. 

Another  type  of  man,  with  no  great  disposition  toward  any  kind  of  idealism, 
but  with  a  strong  desire  for  his  own  amusement,  wctPld  probably  criticize  that 
Indiana  farmer  because  he  wasted  his  time  in  producing  wealth  which  he  never 
took  time  to  enjoy.  It  instead  of  continuing  in  business,  he  liad  retired,  he 
might  have  spent  the  latter  part  of  his  life  in  ease  and  comfort — perhaps  in  a 
moderate  degree  of  luxury.  At  any  rate  he  could  have  avoided  work.  Since 
men  who  reason  thus  probably  outnumber  the  high-browed  idealists,  it  is 
probable  that  It  Is  this  aspect  of  the  case  which  appeals  to  the  average  sense 
of  humor  when  the  example  of  that  farmer  is  cited.  Wealth  is  so  obviously 
Intended  for  consumption  that  it  seems  absurd  for  a  man  to  go  on  producing 
after  he  has  accumulated  more  than  he  can  consume.  Since  we  are  in  the  world 
for  the  purpose  of  having  a  good  time,  to  get  as  much  as  possible  out  of  the 
world  rather  than  to  put  as  much  as  possible  into  it,  no  one  with  any  sense  of 
humor  could  help  laughing  at  that  farmer.  One  may  remark,  parenthetically, 
however,  that  no  great  religious  or  moral  teacher  ever  had  that  kind  of  a  sense 
of  humor,  for  none  of  them  ever  said  that  we  were  here  for  a  good  time,  or 
that  it  was  our  purpose  to  get  as  much  out  of  the  world  as  possible.  They  have 
even  gone  to  the  absurd  length  of  suggesting  that  we  should  put  as  much  into 
and  take  as  little  out  of  the  world  as  possible,  which  means  literally  that  we 
should  produce  or  serve  as  much  as  possible  and  not  stop  serving  in  order  that 
we  might  consume. 

There  is  a  story  of  another  farmer  who  did  precisely  what  the  average  man 
probably  thinks  that  Indiana  farmer  ought  to  have  done.  After  he  had  pros- 
pered and  builded  his  bams  larger  in  order  to  hold  his  produce,  he  desired  to 
retire  from  business  and  enjoy  his  well-earned  competency.  That  is,  he 
remarked  to  his  soul,  *' Soul,  take  thine  ease;  thou  hast  much  goods  laid  up  for 
many  years.  Eat,  drink,  and  be  merry."  But,  strangely  enough,  this  story, 
which  may  be  set  over  against  tliat  of  the  Indiana  farmer,  was  not  told  for  the 
purpose  of  furnishing  an  example  for  us  to  follow.  In  fact,  one  of  the  principal 
teachings  of  the  teller  of  this  story  was  tiiat  men  should  continue  to  produce — 
that  is,  serve — ^and  not  give  themselves  over  to  useless  consumption,  which  is 
self-indulgence.  He  certainly  would  not  have  appreciated  the  humor  of  the 
story  of  ttiat  Indiana  farmer.    Perhaps,  however,  he  lacked  a  sense  of  humor. 

Of  course,  com  and  bacon  are  commonplace,  and  their  production  is  a  more 
or  less  plebeian  occupation.  Still  another  story  might  be  told  of  a  certain  great 
artist,  Michelangelo  by  name,  who,  in  another  field  of  production,  worked  all 
his  life  with  a  kind  of  demoniac  energy.  There  is  no  evidence  that  he  ever 
showed  any  inclination  to  slow  up,  to  retire  from  work  in  order  that  he  might 
consume  his  earnings.  Somehow  we  do  not  speak  of  him  as  having  wasted  his 
life  in  mere  work  when  he  might  have  had  a  good  time,  nor  do  we  think  it  par- 
ticularly funny  when  we  hear  how  he  kept  on  working  even  when  he  might  have 
enjoyed  elegant  leisure  and  graceful  consumption.  To  be  sure,  Michelangelo 
was  a  genius  and  that  Indiana  farmer  was  not;  but  the  fault  of  not  being  a 
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genius  is  very  widespread.  If  that  be  an  unpardonable  sin,  few  of  us  will  ever 
be  saved.  Most  of  us,  In  fact,  will  have  to  be  content  with  some  commonplace  or 
pl^>eian  occupation.  We  may  lay  unction  to  our  souls  if  it  is  as  useful  as  pro- 
ducing com  and  bacon. 

When  we  find  a  great  genius  working  all  his  life,  getting  more  joy  out  of  his 
work  than  he  could  possibly  get  by  stopping  to  consume  his  earnings,  none  of 
us  is  80  irreverent  as  to  make  a  joke  of  it.  Is  there  any  reason  why  a  lesser 
mind  should  not  get  joy  out  of  a  lesser  work,  even  the  producing  of  com  and 
hogs?  In  short,  should  not  the  same  general  rule  of  action  govern  the  genius 
and  the  plodder?  If  it  would  have  been  a  great  loss  to  the  world  if  a  Michel- 
angelo or  a  Thomas  A.  Edison  had  stopped  working  in  order  to  "loaf  and 
invite  his  soul,"  is  it  not  with  equal  certainty  a  loss  to  the  world,  though  a 
smaller  one,  when  a  conmiionplace  man  stops  a  humble  though  useful  work  for 
the  purpose  of  self-cultivation  or  self-amusement? 

The  writer  desires  to  take  up  the  gauntlet  as  the  champion  of  that  Indiana 
farmer,  and  to  maintain  that  he  illustrates  precisely  what  every  man  is  In  duty 
bound  to  do,  whether  he  be  an  inspired  producer  of  works  of  g^ilus  or  a  com- 
monplace producer  of  plebeian  products.  There  is  no  higher  ideal  of  conduct 
than  to  keep  on  producing  as  hard  and  as  long  as  one  can,  provided  one  is  pro- 
ducing that  useful  thing  for  which  one  is  best  fitted.  It  has  never  been  sug- 
gested that  that  Indiana  farmer  could  produce  anything  better  than  com  and 
bacon.  If  00  it  would  be  a  different  story.  Somebody  must  produce  com  and 
bacon  so  long  as  we  need  them.  The  more  efficiently  fanners  can  be  induced  to 
work,  the  better  the  wofld  will  be  supplied.  The  more  ftoners  there  are  who 
follow  the  example  of  that  Indiana  farmer  the  better  com  and  bacon  we  shall 
have;  the  more  there  are  who  follow  the  example  of  that  other  f&nner  who 
said,  **  Soul,  take  thine  ease,"  the  poorer  farming  we  idiall  have,  and  the  poorer 
our  supplies  of  com  and  bacon.  What  has  been  said  about  farming  applies 
equally  wen  to  every  other  occupation,  from  that  of  the  most  transcendent  genius 
to  that  of  the  humblest  laborer.  Show  me  a  community  where  this  ideal  pre- 
vails and  I  will  show  you  a  prosperous,  a  progressive,  and  even  a  cultured  com- 
munity. Show  me  a  community  where  the  opposite  ideal  prevails  and  I  will 
diow  you  an  unprosperous,  a  decadent,  and,  in  the  end,  an  uncultured  com- 
mmnlty. 

It  will  be  remembered  that  that  farmer  who  after  having  bullded  his  bams 
bigger  decided  to  retire  from  business  had  joined  the  leisure  class.  Now,  I 
maintain  that  where  that  is  the  normal  ambition  of  all  men  throughout  the  com- 
munity, the  result  will  be  that  the  highest  and  most  productive  talent  will  go 
most  to  waste.  •  •  ♦  The  most  successful  farmer  would  be  the  one 
who  would  earliest  acquire  a  competency  and  who  would,  therefore,  retire 
from  business  earliest  in  life  and  waste  In  unproductive  living  the  largest 
portion  of  his  potentially  productive  life.  The  less  competent  farmer  might 
have  to  work  all  his  life,  for  the  simple  reason  that  he  never  could  accumulate 
a  competency.  The  same  would  apply  to  the  business  man  and  the  professional 
man.  The  very  men  who.  In  the  Interest  of  the  community  at  large,  ought  to 
remain  active,  are  encouraged  by  this  false  ideal  to  become  inactive,  and  the 
m^i  whose  activity  is  least  valuable  to  the  community  are  the  men  who  would 
be  compelled  by  necessity  to  keep  on  working.  We  must  conclude,  therefore, 
that  its  fund  of  human  energy  is  not  only  the  most  precious  possession  of  any 
conununity ;  but  also  that  a  general  and  widespread  desire  for  leisure  is  a  means 
of  wasting  the  most  precious  portion  of  that  fund.  In  order  to  avoid  this  we 
must  cultivate  the  productive  ideal.  We  must  uphold  the  Idea  that  because  a 
man  is  preeminently  successful  in  any  kind  of  useful  work  is  the  greatest  and 
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most  cogent  reason  why  be  should  keep  on  working:  he  is  the  man  most 
needed.  If  that  Indiana  farmer  was  a  successful  grower  of  com  and  hogs, 
that  was  the  very  reason  why  he  should  have  kept  on  growing  corn  and  hogs. 
If  he  had  been  unsuccessful,  there  might  have  been  some  reason  for  encourag- 
ing him  to  retire  from  business. 

The  carnal  mind,  however,  Is  so  prone  to  the  opposite  theory  of  life  that 
this  proposal  will  seem  revolutionary.  What  is  wealth  for  except  to  con- 
sume? When  one  has  builded  one's  barns  larger,  why  should  not  one  say, "  Soul, 
take  thine  ease  "? 

In  certain  low  states  of  civilisation  it  has  been  observed  that  the  only  way 
to  ke^  laborers  at  work  is  to  pay  them  low  wages,  keep  them  in  debt,  or 
keep  them  poor  in  some  other  way.  If,  for  example,  a  laborer  in  that  civilisa* 
tion  can  earn  enough  in  three  days  to  ke^  him  for  seven,  he  will  work  only 
three  days  a  week.  Whereas  if  it  takes  six  days'  wages  to  supply  his  needs  for 
a  week,  he  will  work  six.  This  principle  of  conduct,  however,  is  not  confined 
to  southern  negroes  and  Mexican  peons.  It  shows  itself  in  different  forms  in 
different  places,  but  the  principle  is  the  same.  If  a  man  can  earn  enough 
in  4  hours  to  keep  him  for  24  hours,  be  will  sometimes  work  only  4;  that 
is,  he  will  go  to  hia  oflSce  at  10  o'clock  a.  m.  and  work  till  2  p.  m.,  and  then 
play  golf  <Nr  go  to  his  club  for  the  rest  of  the  day.  Or,  if  a  man  can  earn 
enough  in  20  years  to  keep  him  the  rest  of  his  life,  he  will  only  work  for 
20  years;  that  is,  he  will  retire  from  business  and  spend  the  rest  of  his  life 
in  8^<enJoyment  Will  anyone  undertake  to  maintain  that  there  is  any  eco- 
nomic at  moral  difference  between  the  attitude  of  the*  laborer  who  works  only 
three  days  a  week  because  be  can  earn  enough  in  that  time  to  keep  him  tlie 
v^iole  week,  and  the  business  man  who  works  only  four  hours  a  day  because 
be  can  earn  enough  in  that  time  to  keep  him  the  whole  day,  or  who  works  only 
20  years  because  he  can  earn  enough  in  that  time  to  support  him  for  the  rest 
of  his  life?  They  who  see  so  much  humor  in  the  story  of  that  Indiana  farmer 
are  asked  to  ponder  this  question  very  carefully,  but  they  are  asked  not  to 
confuse  the  man  who  retires  from  business  in  order  that  he  may  work  equally 
hard  at  some  other  and  more  useful  occupation  with  the  man  who  retires 
merely  to  indulge  in  the  passive  enjoyment  of  using  up  his  accumulated  wealth. 

A  particularly  erroneous  ideal  permeates  our  so-called  cultured  or  highly- 
educated  classes.  This  ideal  emphasizes  the  distinction  between  material  and 
spiritual  interests,  with  the  consequent  tendency  to  demise  material  products 
and  those  who  produce  them,  and  to  evaluate  only  the  products  of  the  spirit 
and  those  who  produce  them.  There  is  another  distinction  which  is  very  much 
more  important  than  this  and  which  cuts  straight  across  it  That  is  the  dis- 
tinction between  the  ideal  of  production  and  the  ideal  of  consumption.  One's 
production  is  one's  contribution  to  the  world.  One's  consumption  is  one's 
subtraction  from  the  world.  These  two  distinctions  may  be  visualized  by  the 
following  diagram : 

Ideals. 


Interests 


Material 
Spiritual 


Productive 
I.  That  Indiana  farmer 


II.  Michelangelo 


Consumptive 
III.  The  gourmand 


-B 


IV.  The  dilettante 
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In  this  diagram  the  line  AB  we  will  assume  represents  the  division  between 
material  and  spiritual  interests,  whereas  the  line  XT  represents  the  distinction 
between  the  productive  and  consumptive  ideals.  The  crossing  of  these  two 
lines  makes  four  compartments  in  which  we  may  place  people  of  varying  char- 
acteristics. One  may  have  a  productive  ideal  of  life,  but  his  field  of  production 
may  be  material  rather  than  spiritual.  This  would  place  him  in  the  first  com- 
partment along  with  that  Indiana  farmer.  One  may  also  have  a  productive  ideal 
of  life,  but  one's  field  of  production  may  lie  within  the  spiritual  zone.  This 
would  place  him  in  the  second  compartment  along  with,  let  us  say,  the  Michel- 
angelos.  On  the  other  hand,  one's  ideal  may  be  that  of  a  consumer  and  his 
form  of  consumption  may  be  material.  One  then  belongs  in  the  third  compart- 
mwit  along  with  Falstaif  or  that  fanner  who  "  builded  his  bam  bigger  "  and  then 
retired  from  business.  Again,  one's  ideal  of  life  may  be  consumptive,  but  his 
field  of  consumption  may  lie  wholly  within  the  spiritual  zone.  This  places  him 
in  the  fourth  compartment  along  with  such  spiritual  Sybarites  as  the  aesthete 
who  regards  it  as  his  chief  mission  to  "  loaf  and  invite  his  soul."  Now,  it  is 
the  contention  of  the  present  writer  that  the  line  XY  is  very  much  more  im- 
portant than  the  line  AB;  in  other  words,  that  the  distinction  between  the 
productive  and  the  consumptive  ideals  of  life  needs  very  much  more  emphasis 
than  does  the  distinction  between  the  materialistic  and  the  spiritual  zones  of 
action.  Moreover,  it  is  his  contention  that  there  is  a  strong  tend^icy  among 
the  so-called  cultured  and  highly  educated  to  emphasize  the  line  AB  rather 
than  the  line  XY,  and  that  this  tendency  is  vicious  and  should  be  combated. 
Because  that  Indiana  farm^  Is  found  on  the  productive  side  of  the  line  XY, 
it  is  contended  that  he  is  an  idealist  in  the  true  and  proper  sense. 

The  habit  of  retiring  from  business  as  soon  as  one  has  accumulated  a  com- 
petency has  the  peculiarly  disastrous  effect  of  wasting  the  talent  which  is 
scarcest  and  most  needed.  The  more  valuable  an  individual's  talent  the  sooner 
oa  the  average  and  in  tlie  long  ran  will  he  be  able  to  accumulate  a  fund  of 
wealth  to  support  him  during  the  rest  of  his  life.  The  earlier,  tlierefore,  he 
will  be  able  to  retire,  and  the  greater  portion  of  his  life  will  therefore  be 
wasted.  I  have  in  mind,  for  example,  a  great  surgeon  whose  knowledge  and 
skni  have  blessed  large  numl)ers  of  people.  He  was  so  successful  and  so 
much  in  demand  that  he  could  easily  have  retired  from  active  work  years  ago. 
He  is  the  sort  of  man  wtiich  society  can  least  afford  to  spare.  If  he  were  less 
skillful  and  less  successful,  it  would  be  no  great  loss  if  be  should  retire  from 
active  work.  Because  lito  skill  is  so  scarce  and  so  precious,  it  is  a  great  loss 
if  it  is  allowed  to  go  to  waste. 

Again,  it  may  be  said  that  there  is  a  difference  between  the  work  of  the 
genius  and  that  of  the  plodder;  that  the  growing  of  corn  and  bacon  does  not 
appetd  to  the  imagination  as  does  the  liealing  of  the  side.  Yet  it  is  useful 
work,  and  die  pame  principles  of  conduct  should  apply  to  both.  This  economic 
principle  wliich  we  all  see  with  such  dearness  when  applied  to  the  w<Hrk  of 
the  great  surgeon  applies  equally  weU  to  the  work  of  all ;  and  it  is  doubtless 
this  economic  principle  wtilch  was  in  the  mind  of  the  teller  of  the  story  of  the 
farmer  ^dko  builded  his  barns  bigger  and  then  retired  frcmi  business. 

The  case  of  the  great  business  organizer,  the  successful  investor,  and  the 
captain  of  industry  ought  to  be  quite  as  dear  in  principle  as  the  case  of  the 
great  surgeon.  Is  it  not  clear  that  the  more  successful  investors  we  have  and 
tbe  more  great  captains  of  industry  we  have,  the  greater  will  be  our  industrial 
expansion?  The  larger  the  number  of  productive  enterprises  which  are  started 
and  run  successively,  the  larger  the  number  of  laborers  who  will  be  required  to 
man  these  establishments.    Unless  the  supply  of  labor  increases  correspond- 
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Ingly,  this  increase  In  the  demand  will  tend  to  raise  wages  and  to  give  employ- 
ment to  the  employables  who  are  now  unemployed. 

If  it  were  the  habit  of  these  captains  of  industry  and  successful  investors  to 
retire  from  business  as  soon  as  they  were  financially  able  to  do  so,  the  result 
would  be  that  the  best  men  would  retire  at  the  earliest  age,  leaving  the  less 
successful  men  to  bungle  along  simply  because  they  were  never  able  to  accu- 
mulate enough  to  enable  them  to  retire.  This  would  mean  a  less  successful 
administration  of  our  affairs,  fewer  successful  business  establishments,  less 
demand  for  labor,  lower  wages,  and  more  unemployment 

Enough  emphasis  has  never,  I  believe,  been  laid  by  any  economist  on  the  prin- 
ciple of  "joint  demand,"  as  Marshall  calls  it,  or  "complementary  goods,**  or 
"  noncompeting  groups."  With  respect  to  commodities,  we  are  all  familiar  with 
the  fact  that  frequently  the  supply  of  one  commodity  creates  the  demand  for 
another,  whereas  the  lack  of  one  conunodity  may  destroy  the  demand  for 
another.  This  holds  true  wherever  several  different  commodities  have  to  be 
combined  in  the  production  of  the  same  result  In.  order  to  make  gunpowder, 
for  example,  it  is  necessary  to  have  charcoal,  saltpeter,  and  sulphur  in  certain 
fairly  definite  pr(^>ortions.  If  it  should  happen  in  any  community  that  there 
was  an  abundance  of  charcoal  and  a  scarcity  of  saltpeter,  a  good  deal  of  the 
charcoal  would  be  unemployed  or  unused,  at  least  in  the  powder-making  in- 
dustry. Charcoal  would  be  going  to  waste  primarily  because  there  was  not 
enough  saltpeter  to  mix  with  it.  Anything  which  would  increase  in  that  com- 
munity the  available  supply  of  saltpeter  would  increase  the  demand  for  charcoal, 
assuming,  of  course,  that  there  was  a  demand  for  gunpowder  as  a  finished 
product.  Anything  which  would  still  further  reduce  the  supply  of  saltpeter 
would  still  further  reduce  the  demand  for  charcoal.  Under  such  conditions  it 
would  be  natural  and  Just  that  saltpeter  should  command  a  high  price  and 
charcoal  a  low  price — a  high  price  for  saltpeter  being  society's  method  of  calling 
forth  a  larger  supply;  a  low  price  for  charcoal  being  society's  method  of  dis- 
couraging an  oversupply.  Now  if ,  as  a  result  of  this,  all  the  producers  of  salt- 
peter were  so  well  paid  and  so  desirous  of  leisure  as  to  Induce  them  to  take 
advantage  of  their  prosperity  by  retiring  from  business,  things  would  go  on  from 
bad  to  worse.  The  higher  the  price  of  saltpeter  the  more  prosperity  to  the 
producers  of  saltpeter;  and  the  more  prosperity  the  earlier  they  would  retire 
from  active  business.  The  retiring  habit  would,  in  that  situation,  be  a  serious 
interference  with  the  process  of  readjustment 

Precisely  the  same  principle  applies  to  labor  as  to  commodities.  It  frequently 
happens  that  different  kinds  of  labor  have  to  be  combined  in  the  production  of 
a  given  commodity.  Spinners  and  weavers,  for  example,  are  both  necessary  in 
the  production  of  cloth.  If  we  could  imagine  a  situation  where  there  were 
many  spinners  but  few  weavers,  the  scarcity  of  weavers  would  limit  the  demand 
for  spinners  Just  as  effectually  as  the  scarcity  of  saltpet^  in  the  foregoing 
illustration  limits  the  demand  for  diarcoal.  Anything  whi<di  would  increase 
the  supply  of  weavers  would  increase  the  demand  for  spinpers ;  and,  vice  versa, 
anything  which  would  diminish  the  supply  of  weavers  would  diminish  still 
further  the  demand  for  spinner&  It  is  true  that  men  can  be  taught  new  trades, 
and  therefore,  an  oversupply  of  spinners  could  be  relieved  by  training  more 
weavers.  But  when  we  consider  occupations  which  require  vast  differences  in 
skill  and  training  the  process  is  not  so  easy.  I  was  told  recently  of  a  glass 
manufacturer  who  desired  to  develop  a  new  branch  of  his  industry.  In  order 
to  do  so  he  required  one  or  two  men  with  a  highly  spedalissed  technical  training. 
He  tried  to  find  these  men  and  offered  as  high  as  $22,000  a  year  salary.  He 
failed  to  find  them.    As  a  result  of  this  failure  he  did  not  enlarge  his  establish- 
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ment  Therefore  he  did  not  give  emplojanent  to  several  hundred  men  to  whom 
he  would  have  given  employment  had  he  been  able  to  find  these  two  men  with 
a  high  degree  of  technical  skill.  Here  was  a  case  where  scarcity  of  one  kind  of 
skill  reduced  the  demand  for  other  kinds.  The  operation  of  the  principle  is  Just 
as  clear  and  concise  in  this  case  as  in  the  case  of  the  charcoal  and  saltpeter. 

There  is  no  reason  to  believe,  however,  that  a  scarcity  of  this  particular  kind 
of  skill  is  due  to  the  retiring  habit  It  is  due,  rather,  to  the  lack  of  specialised 
technical  training— in  other  words,  to  ignorance.  Ignorance  here,  however,  is 
used  not  in  the  sense  of  a  crass  and  degraded  state  of  mind,  but  merely  in  the 
sense  of  a  lack  of  knowledge.    The  problem  of  ignorance  will  be  discussed  later. 

The  importance  of  the  function  of  the  investor  in  the  economy  of  the  pro- 
ductive power  of  a  community  is  seldom  fully  appreciated.  To  understand  this 
function  thoroughly  we  should  go  back  to  some  of  the  elementary  facts  of  eco- 
nomics. In  the  first  place,  the  investor  is  a  buyer  of  producers'  goods  as  dis- 
tinguished from  consumers'  goods.  The  investors'  market  is  a  place  where 
producers'  goods  are  bought  and  sold  in  the  same  sense  that  the  consumers' 
market  is  a  place  where  consumers'  goods  are  bou^t  and  sold.  When  many 
people  are  buying  on  the  investors'  market  it  means  that  there  is  a  great  demand 
for  producers*  goods.  The  choice  of  the  buyer  is  about  the  most  elementary 
fact  in  determining  the  general  direction  of  industrial  development  If  I  have  a 
dollar  to  spend  and  choose  to  spend  it  for  confectionery,  I  increase  the  demand 
for  conf^tionery  to  the  extent  of  a  dollar  and  to  that  extent  tend  to  call  the 
productive  energy  of  the  community  into  the  confectionery  industry.  Whether 
it  be  a  dollar  or  a  million  dollars,  the  principle  is  the  same.  If  instead  I  had 
decided  to  spend  that  dollar  for  millinery,  I  to  the  same  extent  should  have 
called  the  productive  power  of  the  community  into  the  millinery  industry.  If, 
instead  of  spending  my  money  for  confectionery  or  millinery  or  any  other  con- 
sumable article,  I  had  chosen  to  spend  that  dollar  for  some  kind  of  tool,  say 
a  spade,  I  should  have  directed  the  productive  energy  of  the  community  into 
the  tool-making  or  spade-making  industry.  When  I  choose  to  spend  my  dollar 
for  tools  rather  than  for  consumers'  goods,  I  become  an  investor.  The  more 
people  there  are  who  become  investors  the  greater  the  demand  for  producers' 
goods  and  the  larger  proportion  of  the  productive  power  of  the  community  is 
turned  to  the  tool-making  industry  or  the  industries  which  build  productive 
enterprises. 

Carrying  out  the  same  method  of  analysis  we  see  that  a  great  deal  depends 
upon  the  kind  of  tools  which  I  choose  to  buy  with  my  dollar,  or  with  my  million 
dollars,  if  I  had  that  many.  To  invest  in  tools  that  do  not  happen  to  be  needed 
is  not  only  to  waste  my  money  but  to  waste  the  productive  power  of  the  com- 
munity. Money  which  is  spent  by  Investors  for  a  given  kind  of  producers' 
goods  directs  the  productive  power  of  the  community  into  that  particular  line. 
And  if  the  products  are  not  needed,  then  all  that  productive  power  is  gone  to 
waste.  An  unskillful  investor  is  therefore  a  very  wasteful  factor  in  society. 
Ck>nvers^,  a  skillful  investor  who  makes  no  such  mistakes,  who  always  buys 
producers'  goods  which  are  needed,  is  one  of  the  greatest  conservers  of  human 
energy  which  any  community  possesses.  A  genius  for  investment  may  be  less 
spectacular  than  a  genius  for  invention;  but  it  is,  if  there  is  any  difference 
among  geniuses,  the  more  important  of  the  two.  Unless  investors  are  born  and 
not  made  we  must  assume  that  it  is  possible  to  train  investors  if  we  can  only 
discover  the  right  educational  method.  A  school  of  business  which  would  really 
train  not  only  captains  of  Industry  but  successful  investors  would  probably  do 
more  for  the  conservation  of  the  productive  power  of  the  nation,  and  also  for 
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the  Improvement  of  the  wages  and  the  conditions  of  liylng  of  the  laboring 
classes,  than  all  the  radical  programs  of  social  reform  that  were  ever  invented. 
Much  can  doubtless  be  done  to  prevent  wasteful  investment  by  legal  restriction. 
Probably  the  Kansas  blue-sky  law,  if  It  can  be  made  constitutional  and  effec- 
tively enforced,  is  one  of  the  most  constructive  pieces  of  legislation  that  have 
been  enacted  In  this  country  since  the  legislation  which  came  at  the  dose  of 
the  Civil  War.  The  facility  with  which  unskillful  investors  are  persuaded  to 
waste  their  money  in  bad  investments  seems  to  call  for  some  kind  of  legisla- 
tive protection.  The  kind  of  legislative  protection  wliich  will  protect  these 
unskillful  investors  against  the  results  of  their  own  stupidity  may  seem  some- 
what sentimental ;  nevertheless  we  can  not  deny  that  a  vast  quantity  of  capital 
which  might  float  into  productive  industries  is  thus  squandered  and  mis- 
directed, and  that  this  misdirection  not  only  wastes  the  money  of  the  stupid 
investors  (which  is  the  least  of  the  evils  connected  with  it)  but  it  tends  to 
divert  the  productive  power  of  the  community  into  wrong  channels,  which  is 
a  matter  of  much  more  consequence. 

Another  cause  of  the  waste  of  human  talent,  as  things  now  work  out,  is  found 
in  the  institution  of  inherited  wealth.  They  who  join  the  ranks  of  the  leisure 
class  or  the  voluntarily  idle  are  less  likely  to  be  the  individuals  who  themselves 
have  accumulated  a  fortune  and  retired  from  active  work  than  their  descendants 
of  the  second  or  third  generation.  In  order  to  consider  this  phase  of  the  prob- 
lem it  is  not  necessary  that  we  assume  any  attitude  either  friendly  or  hostile 
toward  inherited  wealth  as  such.  The  writer  certainly  has  no  grievance  against 
those  who  are  living  on  inherited  wealth.  They  are  not  depriving  him  of  any- 
thing which  is  his  or  which  he  has  earned.  But  the  fact  can  hardly  be  disputed 
that  the  individual  who  lives  in  idleness  is  going  to  waste.  If  it  is  inherited 
wealth  which  enables  him  to  live  in  Idleness,  it  is  inherited  wealth  which  causes 
him  to  go  to  waste.  The  present  writer  has  elsewhere  classified  wealth  as  con- 
sisting of  earnings,  stealings,  and  findings.  The  fortunate  possessors  of  wealth 
which  is  mer^  found  and  not  stolen,  such  as  inherited  wealth  which  comes  to 
one  through  the  accident  of  birth,  are  not  in  any  sense  r^rehensible,  nor  has 
anyone  ^se  a  real  grievance  against  them.  But  the  question  is  not  one  of 
grievances.  The  question  is  one  of  the  economy  of  human  talent  or  the  con- 
servation of  human  energy. 

Whenever  it  becomes  a  general  observation  that  inherited  wealth  is  made, 
more  frequently  than  not,  the  means  of  enjoying  leisure,  or,  in  other  words,  of 
wasting  human  talent,  it  will  then  be  time  to  consider  seriously  the  question 
of  abolishing  or  of  limiting  inheritances.  So  long  as  the  possessors  of  inherited 
wealth  continue  to  use  their  talents  productively  no  possible  harm  can  result 
and  there  would  be  no  reason  for  an  agitation  for  the  abolition  or  limitation  of 
inheritances. 

In  times  past,  before  the  outbreak  of  the  present  European  war,  we  Ameri- 
cans were  in  the  habit  of  thanking  our  stars  that  we  were  not  compelled  to 
support  vast  standing  armies  or  to  waste  two  or  three  years  of  the  productive 
period  of  young  men's  lives  in  unproductive  military  service.  All  this  time  we 
needed  to  be  reminded  that  we  were  very  dark  pots  engaged  in  the  pastime 
of  calling  kettles  blade.  It  is  not  at  all  improbable  that  these  same  young  men 
would  acquire  disciiHlne  which  would  more  than  compensate  for  the  time 
spent ;  that  is  to  say,  during  the  total  lifetime  of  the  average  man  he  may  have 
been  able  to  contribute  more  to  the  national  wealth  and  progress  by  reason  of 
those  three  years*  discipline  than  he  would  have  been  if  he  had  not  had  them. 
While  we  have  maintained  a  smaller  standing  army  than  European  nations, 
the  general  rowdyism  and  ineptitude  which  characterize  our  people  are  topics 
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on  which  we  hare  not  cared  to  speBk,  Even  if  we  never  needed  an  army,  it 
is  not  improbable  tliat  it  would  be  a  good  thing  for  ns  to  have  compulsory 
military  service  for  the  sake  of  the  discipline  which  it  would  bring  with  it, 
provided,  of  course,  we  could  not  find  another  means  of  discipline  which  would 
answer  the  purpose  equally  welL 

Again,  we  have  not  cared  to  expand  much  upon  the  fact  that  we  support 
more  lawyers  than  any  other  country.  If  international  war  is  wasteful,  so 
also,  in  a  lesser  degree  perhaps,  is  private  litigation  among  the  citizens  of  the 
same  country.  We  have  to  support  not  only  an  army  of  lawyers  but  to  waste 
a  great  deal  of  other  valuable  talent  in  these  unprofitable  litigations. 

Coming  to  the  subject  of  ignorance,  we  have  to  charge  it  with  a  vast  amount 
of  wasted  human  talent — that  is,  of  talent  which  goes  to  waste  because  it  is 
imperfectly  employed.  We  have  men  who  are  compelled  to  do  a  lower  grade 
of  w<n'k  than  they  might  otherwise  have  been  able  to  do  had  they  been  properly 
educated.  He  who  is  compelled  by  circumstances  to  do  a  less  useful  work  when 
he  might  have  been  doing  a  more  useful  work,  is  going  to  waste  in  part  at 
least  He  Is  Uke  a  Baphael  painting  a  bam  or  a  Beethoven  playing  a  mouth 
organ.  There  is  a  very  dose  analogy  between  a  sound  educational  policy  and 
a  iNToductive  industry.  All  industry,  as  was  pointed  out  long  ago,  consists  in 
moving  materials  from  one  place  to  another.  Back  of  this  process  of  moving 
things  from  ooe  place  to  another  is  a  fact  which  does  not  appeal  to  the  physical 
eye,  nam^,  that  we  are  moving  things  from  places  where  they  are  useless  or 
lees  useful  to  places  where  they  are  useful  or  more  useful ;  and  other  things 
firom  places  where  they  are  harmful  or  more  harmful  to  other  places  where 
they  are  useful  or  less  harmful.  This  implies,  in  other  words,  that  in  any  time 
and  place  in  which  a  man  finds  himself  there  are  some  things  which  are  too 
scarce  and  others  which  are  to  abundant  for  his  comfort  He  must  imme- 
dlatdy  set  to  work  readjusting  things,  and  this  readjusting  takes  the  form  of 
moving  things.  Of  any  great  society  the  same  is  equally  true.  It  finds  itself 
in  the  presence  of  some  things  which  are  too  abundant  and  must,  therefore, 
be  thinned  out;  it  Ihids  its^  in  need  of  other  things  which  are  scarce  and 
must  therefore  be  increased  in  quantity.  All  industry  is  directed  toward  these 
ends. 

Our  whole  process  of  valuation,  whether  it  be  in  the  commercial,  the  moral, 
or  the  intellectual  field,  is  determined  and  directed  by  this  primordial  situation. 
Anything,  whether  it  be  a  material  commodity,  a  moral  quality,  or  a  mental 
attainment  of  which  the  community  can  say  that  it  would  be  better  off  if  it 
had  more  of  it,  is  highly  esteemed ;  that  is  to  say,  is  valued.  Anything,  on  the 
other  hand,  of  which  the  conmaunity  can  say  it  would  be  better  off  if  it  had 
lfM9  of  it,  is  disesteemed.  This  also  is  true  whether  the  thing  in  question  be  a 
material  commodity,  a  moral  quality,  or  a  mental  trait  The  purpose,  therefore, 
of  industry  is  to  diminish  the  things  which  are  disesteemed  (that  is,  the  things 
of  which  the  community  feels  that  it  has  too  much  or  of  which  it  says  it 
would  be  better  off  if  it  had  less)  and  to  increase  the  things  which  are  scarce 
(that  is,  the  things  of  which  it  feels  that  it  would  be  better  off  if  it  had  more). 
Similarly,  the  purpose  of  morals  and  religion  is  to  decrease  those  moral  quali- 
ties of  which  the  community  feels  that  it  has  too  much  or  that  it  would  be 
better  off  if  it  had  less,  and  to  increase  those  moral  qualities  of  which  it  feels 
a  scarcity,  ot  that  it  would  be  better  off  if  it  had  more.  Following  this  paral- 
lelism a  st^  further,  we  may  say  that  the  purpose  of  all  education  is  likewise 
to  diminish  those  mental  traits,  tendencies,  or  capacities  of  which  we  seem  to 
have  too  mudi,  and  to  increase  those  of  which  we  seem  to  have  too  little.    This 
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is  the  great  law  of  economy  in  all  fields  of  endeavor,  and  it  brings  commercial 
valuation,  moral  valuation,  and  mental  valuation  under  one  and  tbe  same  law. 

The  correct  theory  of  education  is  embodied  in  the  inscription  on  the  west 
gate  of  the  Harvard  yard :  '*After  God  had  carried  us  safe  to  New  England  and 
wo  had  builded  our  homes,  provided  necessaries  for  our  livelihood,  reared  con- 
venient places  for  God's  worship  and  settled  the  civil  government,  one  of  the 
next  things  we  longed  for  and  looked  after  was  to  advance  learning  and  per- 
petuate it  to  posterity,  dreading  to  leave  an  illiterate  ministry  to  the  churches 
when  our  present  ministers  shall  lie  in  the  dust*' 

It  will  be  noticed  that  nothing  is  said  about  the  dread,  lest  some  young 
men  should  fail  of  self-realisation,  or  lest  they  should  fail  to  get  the  most 
out  of  life.  It  indicates,  on  the  other  hand,  that  the  founders  of  Harvard  felt 
that  there  was  a  distinct  social  need.  After  the  present  ministers  should  lie 
in  the  dust  there  would  be  a  scarcity  of  the  kind  of  talent  which  they  regarded 
as  very  necessary.  In  other  words,  the  institution  was  created  to  train  men 
for  what  they  thought  to  be  a  genuine  social  need ;  to  make  the  kind  of  talent 
abundant  which  would  otherwise  be  scarce.  Whether  we  agree  that  their 
diagnosis  was  right  or  not — that  is,  even  though  we  reject  the  idea  that  the 
colony  did  need  ministers — still  we  can  hardly^  afford  to  reject  their  theory 
of  education — namely,  that  it  was  intended  to  supply  the  kind  of  ability  which 
society  needed.  It  must  have  been  apparent  to  these  founders  that  every  time 
a  man  was  trained  for  the  ministry  there  was  one  less  man  for  some  other 
job.  Still,  this  would  not  have  deterred  them  if  they  had  felt  that  they  would 
train  men  out  of  less  useful  into  more  useful  occupations.  Any  educational 
system,  on  the  other  hand,  which  professes  merely  to  give  men  a  gentlemanly 
appreciation  of  the  ornamental  things  of  life,  or  to  train  them  in  order  that 
they  may  get  the  most  out  of  life,  or  to  give  all-round  self-development  without 
much  regard  to  what  society  needs,  is  necessarily  a  parversion  of  all  sound 
educational  theory. 

The  redistribution  of  human  talent  is  a  phrase  which  comes  as  near  sum- 
marizing a  sound  educational  policy  as  any  single  phrase  can.  Of  course  It 
requires  further  explanation  and  qualification.  To  redistribute  human  talent 
without  regard  to  social  needs  would  possess  no  merit  whatever ;  but  the  redis- 
tribution of  human  talent  with  respect  to  social  needs  is  a  summary  of  all 
the  law  of  the  prophets  so  far  as  education  is  concerned.  The  ideal  which 
probably  can  never  be  attained,  but  which  may  be  approximated,  is  such  a 
redistribution  of  human  talent  as  to  make  all  kinds  of  talent  about  equally 
abundant  in  proportion  to  the  social  needs.  If  we  could  bring  It  about  that 
hand  laborers  were  so  scarce  and  business  managers  so  abundant  that  the 
community  would  gain  or  lose  about  as  much  by  the  gain  or  loss  of  a  single 
hand  laborer  as  it  would  by  the  gain  or  loss  of  a  single  business  manager, 
then  we  would  have  the  ideal  redistribution  of  human  talent.  Incidentally, 
of  course,  we  should  have  an  ideal  distribution  of  wealth  because  one  kind 
of  talent  would  be  approximately  as  well  paid  as  another.  As  I  have  said 
before,  this  ideal  condition  can  be  approached,  however,  only  by  training  men 
out  of,  or  away  from  those  occupations  where  men  are  abundant  into  those 
where  men  are  scarce. 

Ignorance  can  hardly  be  defined  in  absolute  terms.  The  barbarian,  the 
savage,  or  the  backwoodsman,  possesses  a  wealth  of  knowledge  which  the 
modern  academician  lacks  altogether.  The  unskilled  laborer  possesses  a  skill 
and  technique  which  is  unknown  to  his  employer.  He  who  possesses  a  kind  of 
skill  or  technique  which  is  oversupplled  is  called  an  ignorant  man;  he  who 
possesses  a  kind  of  skill  or  technique  which  Is  undersupplied  or  scarce  is  called 
an  educated  or  a  trained  man.    Ignorance  is,  therefore,  a  relative  terra.    It 


Digitized  by 


Google 


CONSEBVATION  OP  NATUBAL  BESOUEOES.  69 

means  a  lack  of  the  kind  of  knowledge  which  is  scarce  at  the  time  and  place 
under  discossion. 

Here,  again,  we  most  be  on  onr  guard  and  remember  that  it  is  always  a 
question  of  more  or  less.  More  accurately,  therefore,  we  should  say  that 
ignorance  is  a  lack  of  that  kind  of  knowledge  of  which  society  feels  that  it 
wants  more  than  it  has  got  This  may  involve  the  possession  of  another  kind 
of  knowledge  of  which  society  does  not  feel  that  it  needs  much  more  than  it 
has  got  However  much  of  this  kind  of  knowledge  one  possesses,  one  will 
still  be  classed  as  an  ignorant  man,  and  properly  so,  because  he  is  not  equipped 
with  the  kind  of  knowledge  which  would  enable  him  to  function  as  an  indis- 
pensable or  even  hi^y  useful  member  of  society. 

Generally  speaking,  he  is  the  greatest  man  who  happens  to  possess  the 
kind  of  knowledge  which  makes  him  the  most  nearly  indispensable  to  the 
rest  of  the  community.  In  a  military  regime,  the  indispensable  man  is  the 
man  who  knows  how  to  manoeuver  armies  so  as  to  win  victories.  The  presence 
or  absence  of  such  an  individual  may  make  all  the  difference  between  national 
glory  and  national  shame.  One  man  more  or  less  of  the  kind  who  know  how 
to  fight  in  the  ranks,  or  to  handle  the  implements  of  warfare,  may  make  very 
little  difference.  One  man  more  or  less  who  knows  how  to  manoeuver  armies 
may  make  all  the  difllerence  in  the  world.  In  an  industrial  regime  it  may  easily 
haK)en  that  the  captain  of  industry  Is  one  of  the  most  indispensable  of  men. 

He  who  can  devise  educational  systems  and  educational  methods  which  will 
hMTease  noticeably  the  kind  of  talent  of  which  there  is  a  felt  scarcity,  and 
diminish  the  kind  of  talent  of  which  there  is  a  felt  superabundance,  is  one 
of  the  greatest  conservers  of  human  enargy  that  any  country  can  possess.  He 
deserves  to  rank  ahead  of  the  statesman,  the  business  manager,  or  even  the 
investor.  GenoraUy  speaking,  his  work  consists  primarily  in  training  men  for 
skilled  work  who  would  otherwise  be  compelled  to  do  unskilled  work;  to  do 
mental  work  who  would  otherwise  be  compelled  to  do  physical  work;  to  do 
work  requiring  Judgment  and  discretion  who  would  otherwise  be  compelled  to 
do  routine  work;  to  do  work  requiring  courage  and  initiative  who  would 
otherwise  be  compelled  to  work  under  direction. 

There  is  doubtless  much  bad  distribution  of  wealth  which  is  due  to  exploita- 
tion and  injustice.  The  present  writer  will  go  as  far  as  anyone  in  the  effort  to 
remove  these  causes  of  bad  distribution.  However,  he  is  distinctly  of  the  opin- 
ion that  the  bad  distribution  of  wealth  is  mainly  due  to  the  bad  distribution 
of  human  talent  and  that  the  most  constructive  program  for  improving  the 
distribution  of  wealth  is  an  educational  program  for  improving  the  occupa- 
tional distribution  of  human  talent. 

There  is  another  sense  in  which  ignorance  is  a  great  waster  of  energy.  This 
may  be  called  a  kind  of  social  ignorance,  ignorance  of  real  values,  ignorance  of 
the  best  methods  of  working  together.  One  form  in  which  this  ignorance  some- 
times expresses  itself  is  in  the  contrast  sometimes  drawn  between  human  rights 
and  property  rights.  It  does  not  require  a  great  deal  of  intelligence  to  see 
that  all  property  rights  are  human  rights.  Things  have  no  rights;  human 
beings  have  rights  in  things.  And  these  rights  in  things  are  sometimes  called 
"  property  rights."  Where  these  human  rights  in  things  are  clearly  understood 
and  wisely  safeguarded,  you  have  some  of  the  most  important  features  in 
social  prosperity.  Wherever  property  rights  are  respected,  there  you  find  better 
conditions,  other  things  equal,  than  you  find  in  communities  where  property 
rights  are  not  respected.  Where  property  rights  are  respected  you  find  condi- 
tions which  attract  people  away  from  communities  where  property  rights 
are  not  respected.     Unless  there  be  free  land  or  great  undeveloped  natural 
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resources  people  do  not  immigrate  into  a  community  where  property  riglits 
are  disregarded.  Communities  wliich  are  approximately  of  equal  age,  with 
approximately  equal  opportunities,  can  almost  be  classified  on  the  basis  of  the 
efficiency  of  the  protection  of  property  rights.  Where  property  rights  are 
not  respected  and  safeguarded,  there  is  little  prosperity,  and  the  people  in 
order  to  find  employment,  must  leave  such  a  community  and  go  to  another 
community  where  property  rights  are  respected. 

Instead  of  attempting  to  contrast  human  rights  with  property  rights,  which 
is  no  contrast  at  all,  there  might  be  a  real  question  as  to  the  relative  importance 
of  human  rights  in  certain  kinds  of  property  and  human  rights  in  certain 
other  kinds  of  property ;  or  human  rights  in  property  as  compared  with  human 
rights  that  have  no  relation  to  property.  These  contrasts  would  present  intelli- 
gible questions  which  could  be  discussed  by  rational  beings.  The  other  contrast 
can  not  be  discussed  because  there  is  no  question  stated. 

Ignorance  with  respect  to  the  nature  of  human  conflict,  particularly  as  to 
the  nature  of  the  different  forms  of  economic  competition,  is  responsible  for  a 
good  deal  of  waste.  Of  all  forms  of  human  conflict,  that  which  is  known  as 
economic  competition  is  the  highest  In  no  other  form  of  conflict  does  suc- 
cess dq;)end  so  much  upon  productivity  or  service,  and  so  little  upon  destruc- 
tion and  deception.  There  are  three  kinds  of  economic  competition — competi* 
tive  production,  competitive  bargaining,  and  competitive  consumption.  Com- 
petitive production  always  works  well,  competitive  bargaining  sometimes  works 
well  and  sometimes  badly,  while  competitive  consumption  always  works  badly. 
Competitive  iMX>dnction  is,  therefore,  the  highest  f<Hrm  of  economic  competi- 
tion, as  competitive  consumption  is  die  lowest  form,  while  ccHnpetitive  bargain- 
ing occupies  a  middle  position.  Competitive  consumption  has  to  do  with  private 
life  rather  than  with  business ;  therefore,  it  lies  outside  the  fl^d  of  our  present 
discussion. 

We  Include  under  the  word  production  any  handling  of  materials  which 
renders  them  nKNre  usable  or  usefuL  Thus,  even  the  retail  mercantile  house 
stores  goods,  thus  adding  to  their  time-utility.  It  receives  them  in  large  lots, 
such  as  are  convenient  for  the  producer  to  s^  and  hands  them  out  In  small 
lots,  such  as  are  conveni^t  for  the  purchaser  to  buy,  and,  finally,  it  some- 
times delivers  goods  to  the  customer,  thus  adding  to  their  place-utility.  All 
this  is  productive  service.  But,  in  rendering  this  service,  it  must  buy  and  mSL 
Here  skill  in  bargaining  counts.  Bven  the  farmer,  whose  work  is  generally 
assumed  to  be  mainly  productive,  must  do  a  good  deal  of  buying  and  selling, 
borrowing  and  lending.  This  calls  for  skill  in  bargaining.  Every  legitimate 
business.  In  fact,  is  made  up  of  two  parts,  one  of  which  may  be  called  producing 
and  the  other  bargaining.  In  some  lines  of  business  success  may  depend  pri- 
marily on  skill  In  production,  but  It  will  always  depend  to  some  extent  upon 
■kUl  In  bargaining.  Other  lines  of  business  there  are  where  success  dependB  pri- 
marily upon  skill  In  bargaining,  but  always,  unless  it  is  an  absolute  swindle,  to 
some  extent  upon  skill  In  production. 

Many  of  the  supposed  economies  of  large  scale  business  turn  out,  upon  ex- 
amination, to  be  advantages  In  bargaining  rather  than  economies  In  production. 
If  the  large  concern  can  control  a  source  of  raw  materials  and  thus  get  them 
on  more  favorable  terms  than  it  will  allow  its  smaller  rivals.  It  may  beat  the 
latter  in  competition,  but  Its  success  Is,  In  that  case,  due  to  superior  bargaining 
power  rather  than  to  more  Sclent  production.  The  large  concern  may  suc- 
ceed in  getting  better  transportation  rates  than  the  small  concern,  but  this  Is 
superior  bargaining  power  rather  than  superior  producing  power.  Again,  It 
may  be  able  to  handle  the  labor  situation  in  such  a  way  as  to  gain  an  advan- 
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tage  in  hiring  its  labor,  but  this  also  is  a  form  of  bargaining  power  rather  than 
a  form  of  producing  power.  Finally,  the  large  concern  may  be  able  to  maintain 
a  better  selling  organization,  or  to  advertise  more  lavishly  than  a  small  oon- 
cem.  This,  like  the  others,  is  an  advantage  in  bargaining  rather  than  in 
production. 

There  is  in  almost  every  line  of  business  a  certain  size  which  gives  the 
maximum  ^Iciency  in  production.  How  large  the  size  should  be  depends  upon 
a  variety  of  circumstances  of  time  and  place.  There  is  also  a  certain  size 
which  gives  the  maximum  efficiency  in  bargaining,  that  is,  in  buying  and  sell- 
ing, borrowing  and  lending.  As  a  general  rul^  the  size  which  gives  the  maxi- 
mum eflkiency  in  bargaining  is  larger  than  the  size  which  gives  the  maximum 
efficiency  in  production. 

This  has  a  very  important  bearing  upon  the  problem  of  agricultural  develop- 
ment The  most  efficient  producing  unit  is  the  one-family  farm;  that  is,  the 
tacnn  which  supports  one  family,  and  cultivated  by  the  labor  power  of  one  family. 
It  should,  of  course,  be  a  farm  large  enough  to  occupy  the  full-working  time  of 
the  family  when  equipped  with  the  best  teams,  tools,  and  general  equipment 
which  are  available.  Man  for  man,  or  in  proportion  to  the  total  number  of 
persons  engaged,  this  is  the  farm  which  gives  the  highest  average  product  as 
distinguished  from  profits.  Under  normal  conditions,  this  type  of  farm  will 
hold  its  own  in  competition  with  all  others.  But  under  abnormal  conditions, 
it  may  be  l>eaten  out 

Where  the  large  farm  has  some  special  advantages  in  securing  a  cheap 
supply  of  labor,  such  as  slave  labor,  coolie  labor,  or  masses  of  immigrant  labor, 
the  large  farmer  may  beat  the  small  farmer  in  competition.  The  latter,  having 
to  8^1  the  product  of  his  own  labor  in  competition  with  the  products  of  this 
dieap  labor  may  be  run  out  of  business,  or  reduced  to  a  condition  of  poverty* 
This,  however,  is  an  advantage  in  bargaining.  They  who  work  on  the  land 
8^  their  labor  at  so  low  a  price,  or,  in  the  case  of  slaves,  their  labor  costs 
the  own^  so  little,  that  the  large  farmer  may  make  a  large  profit  in  e^ite  of 
the  low  average  productivity  of  the  persons  engaged.  The  worst  and  most 
dangerous  enemy  of  the  small  farmer,  therefore,  is  he  who  tries  to  foist  upon 
the  rural  districts  a  large  supply  of  cheap  labor.  This  is  designed  to  give  the 
large  farmer  an  advantage  in  purchasing  his  labor.  It  will  force  the  small 
farmer  to  sell  his  own  labor,  or  its  products,  in  competition  with  that  cheap 
labor,  to  his  own  impoverishment  or  extinction. 

Again,  in  buying  his  supplies,  in  selling  his  products,  especially  if  they  be 
perishable,  the  large  farmer  usually  has  an  advantage.  CkMperation  among 
small  farmers,  however,  may  give  them  the  same  advantages  in  buying  and 
selling  which  is  otherwise  the  exclusive  possession  of  the  large  farmer.  The 
small  farmer  of  the  present  day  is  the  only  large  class  which  regularly 
buys  its  raw  materials  at  retail  and  sells  finished  products  at  wholesale.  In 
the  borrowing  of  capital,  likewise,  the  small  farmer  is  usually  at  some  dis- 
advantage. This,  likewise,  can  be  overcome  by  collective  bargaining,  or 
cooperation. 

We  need  not  indulge  in  any  poetic  rhapsodies  over  the  small  farmer.  If  he 
is  inefficient  he  must  go.  But  we  should  be  very  careful  to  diagnose  his  case 
and  find  out  where  his  inefficiency  lies.  It  seems  that  he  is  efficient  in  pro- 
duction, but  inefficient  in  buying  and  selling.  This  inefficiency  can  be  over- 
come by  the  organization  of  small  and  efficient  producing  units,  into  large  and 
efficient  bargaining  units.  Organization,  therefore,  should  be  the  watchword 
of  the  small  tarmean  of  the  next  generation. 

Before  leaving  the  subject  of  agriculture  it  ought  to  be  pointed  out  that 
much  of  the  advocacy  of  intensive  agriculture  is  misdirected  and  calculated  to 
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waste  human  energy — ^that  is,  labor — while  trying  to  economize  land.  It  often 
happens  that  the  most  economical  use  of  one  factor  involves  a  necessary  waste, 
or  uneconomical  use  of  another.  If  the  one  is  dear  and  the  other  cheap,  this 
is  good  economy.  The  Intensive  use  of  land  means  the  application  of  so  much 
labor  and  capital  to  its  cultivation  as  to  approximate  the  maximum  product 
per  acre.  This  involves,  in  almost  every  case,  a  low  product  per  man,  or  per 
unit  of  labor  employed  in  its  cultivation.  So  generally  is  this  the  case  that  it 
is  almost  a  rule,  taking  the  world  in  general,  that  intensive  agriculture  and 
poverty  go  together.  That  is  to  say,  wherever  agriculture  is  carried  to  a  high 
degree  of  intensity  you  find,  as  an  observed  fact,  that  the  workers  on  the  land 
are  poor.  The  reason  is  not  far  to  seek.  Where  land  is  so  highly  cultivated  as 
to  bring  it  to  its  highest  productivity  it  is  because  a  great  deal  of  labor  is  com- 
bined with  very  little  land.  But  this  means  that  each  unit  of  labor  has  very 
little  land  on  which  to  work.  An  intensive  use  of  labor,  such  as  will  give  it  the 
highest  productivity  per  unit,  requires  that  it  shall  have  an  ample  equipment, 
not  only  in  the  form  of  good  and  abundant  tools,  but  also  of  good  and  abundant 
land.  But  when  each  unit  of  labor  is  abundantly  supplied  with  land,  each 
unit  of  land  can  not  be  abundantly  supplied  with  labor.  As  between  the  two, 
it  is  more  Important  that  each  unit  of  labor  should  produce  its  maximum 
than  that  each  unit  of  land  should  produce  its  maximum.  In  other  words,  an 
intensive  use  of  labor  is  very  much  more  important  than  an  intensive  use  of 
land. 

Very  closely  related  to  the  question  of  intelligence  as  an  economizer  of  human 
energy  is  the  factor  of  mutual  confidence.  One  of  the  greatest  factors  in  the 
economy  of  effort,  otherwise  called  the  saving  of  labor,  is  confidence.  Its 
greatest  value  is  not  found  in  the  stability  which  confidence  brings  to  the 
financial  market,  thou^  this  is  very  important  It  is  even  more  important 
in  its  effect  upon  the  foundations  of  the  economic  structure  of  which  the  finan- 
cial market  is  the  apex.  Nor  is  its  greatest  value  found  in  the  unshackling 
of  enterprise  wliich  results  from  confidence  in  the  Government,  though  this  is 
of  tremendous  importance.  So  important  is  this  that  it  is  generally  conceded 
by  students  that  even  a  bad  system  of  laws,  provided  they  be  enforced  with 
certainty,  regularity,  and  precision,  may  be  better  than  a  good  system  when 
enforced  with  uncertainty,  irregularity,  and  lack  of  precision.  In  the  former 
case,  the  citizen  knows  what  to  expect  and  can  adjust  his  plans  to  the  situa- 
tion. In  the  latter  case,  he  never  knows  wliat  to  expect,  nor  bow  to  lay  his 
plans.  Of  course,  a  combination  of  a  bad  system  of  laws  with  an  irregular 
and  uncertain  administration  is  vastly  worse;  but  the  point  is  that  confidence 
in  the  regularity  and  calculability  of  the  Government  is  of  the  utmost  impor- 
tance. The  average  citizen  has  more  points  of  contact  with  his  fellow  citizens 
than  he  has  with  the  financial  market  or  even  with  the  Government  itself, 
and  the  sum  total  of  the  dealings  among  individual  citizens  exceeds  not  only 
In  number  but  also  in  the  sum  total  of  inqwrtance  the  dealings  with  the 
financial  market  and  the  Government  It  is  in  these  multifarious  relations 
between  man  and  man  that  confidence  assumes  its  greatest  Importance— where 
its  lack  results  in  the  greatest  waste  of  effort  or  its  presence  in  the  greatest 
economy. 

Prof.  E.  A.  Ross  in  his  book  on  The  Ohanging  Chinese  mentions  certain  parts 
of  China  where  the  own^  of  a  rice  field  must  guard  his  crop  every  night  to 
keep  it  from  being  stolen.  The  waste  of  energy  involved  in  this  process  must 
be  tremendous.  Unless  we  have  at  some  time  been  confronted  with  the  same 
necessity,  we  can  scarcely  appredc^te  how  much  energy  we  save  in  being  able 
to  sleep  at  night  in  confidence  that  the  products  of  our  labor  will  not  disappear 
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Defore  momlDg.  Bnt  before  we  waste  too  much  sympathy  on  those  Chinese 
farmers  we  should  consider  tiie  position  of  the  fruit  iprower  and  the  market 
gardener  in  the  neighborhood  of  onr  large  towns.  Unless  one  is  able  to  produce 
on  a  scale  sufficiently  large  to  permit  one  to  hire  a  watchman,  or  imless  one 
is  very  f ayorably  situated  with  respect  to  police  protection,  one  Is  at  the  mercy 
of  town  marauders.  This  injures  the  town  consumers  as  well  as  the  country 
inroducers,  because  it  adds  to  the  cost  of  growing  fruits  and  vegetables,  and  the 
town  consumer  must  share  in  the  cost  The  sheep  grower  has  his  troubles  also 
with  the  sheep-killing  dog,  which  adds  to  our  cost  of  living  by  discouraging 
sheep  husbandry.  Until  we  can  create  conditions  under  which  every  farmer 
can  go  to  bed  at  ni^t  in  serene  confidence  that  his  property  will  not  be  stolen 
or  destroyed  before  morning,  we  shall  not  achieve  the  maximum  economy  of 
effort. 

But  more  important  than  safety  from  theft  or  destruction  is  the  confidence 
of  neighbors  in  one  another  which  will  enable  them  to  werk  together  for  their 
common  good.  One  of  the  greatest  hindrances  to  cooperation  is  the  lack  of 
confidence  which  neighboring  farmers  feel  in  one  another.  The  writer  has 
talked  with  and  to  a  good  many  hundred  farmers  on  the  subject  of  coopera- 
tion. He  has  found  very  few  who  doubted  that  it  would  be  a  good  thing,  but 
wh^i  he  has  tried  to  find  out  why  they  did  not  cooperate  he  has  generally 
found  that  it  was  because  of  a  lack  of  confidence  in  one  form  or  another. 
Sometimes  this  la<dc  of  confidence  is  due  merely  to  a  feeling  of  uncertainty 
as  to  Jnst  how  to  begin.  We  are  all  of  us  afraid  of  the  water  until  we  have 
be&k  in  often  enou^  to  feel  certain  that  we  know  how  to  swim.  This  lack  of 
confidence  should,  perhaps,  be  called  caution,  which,  up  to  a  certain  point,  is  a 
good  thing.  Frequently,  however,  it  is  due  to  a  sheer  lack  of  confidence  in 
the  integrity  or  good  will  of  one's  neighbors.  Where  this  la<dc  of  confidence  is 
Justified  by  such  lack  of  integrity  or  good  will  there  is  need  of  a  moral  or 
religious  reform.  The  reformer  who  could  create  integrity,  reliability,  and 
good  wiU,  where  these  qualities  do  not  now  exist,  should  be  ranked  with  the 
medianlcal  inventor  or  the  engineer  who  devises  lal)or-savlng  methods.  Noth- 
ing could  economize  labor  more  effectively  than  the  creation  of  these  moral 
ccMiditions  which  would  enable  the  neighborhood  to  work  together  rather  than 
at  cross  purposes.  In  some  reepecta  a  neighborhood  may  be  likened  to  a 
large  and  hig^ily  complicated  madiine.  K  the  various  parts  are  not  working 
in  harmony,  but  are  banging  against  one  another,  tiiere  is  a  great  waste  of 
power  and  efficiency.  It  would  not  be  stretching  the  meaning  of  terms  very 
much  to  say  that  a  highly  immoral  condition  existed  within  the  madiine.  In 
Hie  social  organism  the  harmonious  working  of  parts  is  the  essence  of  morality, 
and,  conversely,  the  inharmonious  working  of  parts  is  the  essence  of  immor- 
ality. It  is  obvious  that  the  cooperative  organisation  of  rural  communities, 
80  much  needed  for  agricultural  efficiency,  is  not  to  be  created  by  merely 
saying  ** Go  to  now;  let  us  work  together."  There  can  be  no  effective  cooper- 
ation where  there  is  no  mutual  confidence;  there  can  be  no  mutual  confidence 
where  there  is  little  integrity,  reliability,  or  good  wilL  In  a  community 
where  every  man's  word  is  as  good  as  his  bond,  where  every  neighbor  can  be 
relied  iqwrn  to  do  his  part  faithfully  in  the  upbuilding  of  the  community,  and 
v^iere  there  is  a  neighborhood  pride  and  patriotism  and  mutual  good  will 
among  all  the  nei^bors,  there  will  be  no  difficulty  in  working  together,  which 
is  the  essence  of  cooperation. 

The  subject  of  vice  has  not  generally  been  considered  as  a  subject  for  the 
economists,  but  has  been  reserved  mainly  for  the  moralist  If  vice  could  be 
defined  in  such  a  way  as  to  divest  it  of  all  economic  significance,  this  might  be 
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a  Jastlflable  neglect  But  we  should  not  then  have  a  rational  conception  of 
vice.  Vice  is,  after  all,  nothing  in  the  world  except  waste  of  human  energy. 
Nothing  is  vice  except  that  which  wastes  or  dissipates  human  energy,  and 
everything  is  vice  which  does  waste  or  dissipate  human  energy.  This  brings 
vice  definitely  within  the  acope  of  the  economist's  study.  So-called  vice — that 
Is,  conduct  which  is  condemned  by  the  conventionalities  of  society,  but  which 
is  harmless  in  Itself  in  the  sense  of  causing  no  waste — ^is  merely  evidence  of 
social  ignorance  as  to  the  real  content  of  vice. 

Of  all  vices  there  is  probably  none  which  is  so  wasteful  as  drunkenness. 
Therefore,  there  is  probably  no  vice  which  is  so  reprehensible  from  a  rational 
point  of  view.  There  may  be  people  who  would  di£q;>ute  this  and  insist  that 
there  are  other  forms  of  vice  which  are  more  odious  to  themselves  than  drunk- 
enness. However,  if  the  question  were  put  to  them  in  a  practical  way,  they 
would  probably  agree  without  knowing  that  they  were  agreeing  to  this  propo- 
sition. If  they  had  their  choice  between  riding  behind  a  locomotive  engineer 
who  was  addicted  to  drunkenness,  and  one  who  was  addicted  to  any  other  vice, 
which  would  they  choose?  If  they  were  compelled  to  choose  between  a  chauf- 
feur who  was  addicted  to  drunkenness  and  a  chauffeur  who  was  addicted  to 
any  other  vice;  between  switch  tenders,  train  dispatchers,  bank  cashiers,  drug 
clerks,  or  men  in  any  other  position  of  responsibility  in  our  interlocking 
civilization  who  were  addicted  to  drunkenness,  or  those  who  were  addicted  to 
any  other  vice,  th^  would  not  hesitate  as  to  the  choice.  In  our  moments  of 
high  spiritual  exaltation,  especially  if  we  are  in  a  talking  mood,  we  may  ex- 
press more  hostile  <^lnions  regarding  those  whose  views  on  baptism,  or  pre- 
destination, or  sexual  virtue,  or  profanity,  are  wrong,  than  against  those  who 
are  addicted  to  drunkenness;  but  in  our  practical  choice  we  make  no  such 
mistake. 

One  of  the  most  hopeful  signs  of  the  times  is  the  way  in  which  the  great 
mass  of  the  serious  thinking  people,  though  perhaps  somewhat  conmionplace  in 
their  views,  are  taking  hold  of  this  problem.  No  movement  of  popular  opinion 
of  the  present  day  has  shown  such  steady,  consistent,  and  widespread  increase 
as  the  prohibition  movement  Though  it  is  opposed  on  the  one  hand  by  many 
of  the  so-called  intellectual  elite,  and  on  the  other  by  the  so-called  radicals  in  a 
social  and  political  sense,  still  the  great  mass  of  the  common  people  who  are 
neither  intellectually  gone  to  seed  nor  windy  radicals  are  definitely  for  it 

There  is,  of  course,  sometliing  to  be  said  in  favor  of  a  fool  killer  which  would 
eventually  tend  to  rid  the  world  of  those  unstable  natures  which  succumb  to 
the  temptation  to  vice.  Where  the  vice  is  one  which  affects  the  vicious  indi- 
vidual alone,  or  even  mainly,  the  argument  is  overwhelmingly  in  favor  of 
allowing  individuals  free  access  to  that  form  of  vice;  but  a  vice  wliich  so 
quickly  destroys  the  individuars  responsibility  and  his  fitness  for  functioning 
in  an  interlocking  civilization  as  does  alcohol,  is  quite  as  likely  to  be  a  killer 
of  the  wise  abstainer  as  of  the  unwise  indulger.  No  one  is  safe  where  men  in 
all  sorts  of  responsible  positions  become  so  habitually  Irresponsible  as  do  those 
addicted  to  the  vice  of  alcohol.  The  restricting  of  this  vice,  or  the  closing  of 
opportunity  for  it,  is,  therefore,  as  much  for  the  protection  of  the  strong  mem- 
bers of  society  who  can  resist  temptation  as  for  the  weak  members  who  can  not 
One  of  the  great  dangers  of  modem  society  is  the  growth  of  a  maudlin  senti- 
ment in  favor  of  weakness  rather  than  in  favor  of  strength.  Wliat  is  some- 
times called  "  the  cult  of  incompetence  '*  is  becoming  practically  a  religion  with 
some  people.  Men  can  not  resist  temptation;  therefore  temptation  must  be 
removed  from  them.  Men  can  not  be  self-supporting;  therefore  a  state  must 
care  for  them.    This  is  sometimes  called  a  "  paternal  *^  state.    It  should  rather 
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be  called  a  grandmotherly  state.  To  protect  weakness  against  itself  is  to 
cherish  weakness — to  bid  it  be  fruitful  and  multiply.  To  compel  strength  to 
sacriflce  itself  in  the  interest  of  weakness,  beyond  certain  rather  definite  limits 
such  as  are  iuTolTed  in  the  domestic  relations,  is  to  discourage  strength, 
especially  if  we  show  a  positive  antipathy  toward  the  success  which  comes  with 
strength. 

So  much  has  be^i  written  in  a  demagogic  vein  about  **  big  business  "  that  the 
idea  is  gaining  ground  that  bigness  is  a  crime.  This  is  in  line  with  another 
popular  idea,  namely,  that  it  is  the  duty  of  the  Government  to  protect  the  weak 
against  the  strong.  In  a  crude  and  primitive  society  it  might,  perhaps,  have 
been  assumed  that  the  strong  man  was  able  to  take  care  of  himself  and  that  it 
was  only  the  weak  man  who  needed  protection.  It  is  to  be  hoped,  however,  that 
civilization  has  advanced  beyond  this  primitive  state.  Even  the  strong  man 
may  find  it  cheaper  to  pay  taxes  for  police  protection  than  to  try  to  furnish  his 
own  protection.  Even  the  weak  man  may  need  restraint  as  much  as  the  strong 
man.  If  there  is  anything  which  modem  psychology  has  proved,  it  is  that  the 
average  criminal  is  a  weak  rather  than  a  strong  man.  He  is  mentally  defective. 
Incapable  of  taking  care  of  himself  and  unable  to  control  himself,  therefore  he 
must  be  controlled  by  the  State. 

In  short,  it  Is  high  time  that  we  stopped  talking  about  protecting  the  weak 
against  the  strong.  That  is  quite  as  absurd  as  the  opposite  idea  usually 
fathered  upon  the  late  Frederick  Nietzsche,  that  the  strong  should  be  given  a 
perfectly  free  hand  to  rule  and  exploit  the  weak.  It  is  time  to  begin  talldng 
about  protecting  production  against  predation.  Whether  the  productive  indi- 
vidual be  strong  or  wealc;  the  State  must  in  its  own  interest  protect  him. 
Whether  the  predacious  individual  be  weak  or  strong,  the  State  must  equally 
in  its  own  interest  suppress  him.  If  the  individual  is  in  part  a  producer  and 
in  part  preying  upon  other  people,  that  part  of  his  work  which  is  productive 
must  be  protected  and  rewarded  and  that  part  which  is  predacious  must  be 
punished.  The  State  need  not  give  itself  the  slightest  concern  over  the  question 
as  to  whether  he  is  weak  or  strong;  that  would  be  a  silly  question  anyway. 
But  the  question  whether  his  activities  are  productive  or  predacious  is  a  matter 
of  the  utmost  concern. 

The  more  individuals  there  are  producing  and  the  more  each  one  produces 
the  better  it  is  for  the  State.  The  more  there  are  preying  upon  other  people, 
and  the  more  successful  they  are,  the  worse  it  is  for  the  State.  The  more 
prosperous  a  man  becomes  through  productive  effort,  the  more  prosperous  he 
makes  the  State.  The  more  prosperous  he  becomes  through  predacious  effort, 
the  more  he  subtracts  from  the  prosperity  of  the  State.  The  millionaire  or  the 
billionaire  who  has  earned  his  millions  or  his  billions  is  a  benefit  rather  than  a 
menace.  The  man  whose  wealth  is  measured  only  in  thousands  or  even  in 
hundreds,  if  he  has  not  earned  his  thousands  or  his  hundreds,  is  a  menace 
rather  than  a  benefit.  In  other  words,  the  size  of  the  individuars  fortune 
need  not  give  us  the  slightest  concern.  It  is  the  way  the  fortune  was  accumu- 
lated, and  that  alone,  which  needs  to  be  studied.  The  more  mlllionaries  there 
are  in  the  country,  the  better  off  the  country  is,  provided  each  millionaire  has 
earned  his  millions.  The  only  rational  limit  which  ought  to  be  placed  on  the 
size  of  a  fortune  is  the  limit  of  a  man's  earning  power,  and  that  limit  can  not  be 
named. 

The  best  way  of  estimating  the  value  of  a  man  or  his  earning  power  is  to 
find  out  how  much  he  would  be  missed  if  he  were  to  stop  working  or  emigrate, 
or,  more  accurately,  how  much  worse  off  the  community  would  have  been  if 
he  had  never  worked.    How  much  less  would  the  community  produce  without 
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him  than  it  oan  produce  with  him?  If  that  would  make  a  difference  of  about  a 
dollar  a  day  in  the  total  production  of  the  community,  then  he  is  worth  about 
one  dollar  a  day.  If  it  would  make  a  difference  of  one  thousand  dollars  a  day, 
then  he  is  worth  one  thousand  dollars  a  day. 

How  much  an  individual  is  worth  in  the  community,  or  how  much  he 
would  be  missed  if  he  were  to  leave  the  community,  depends  to  a  considerable 
extent  on  the  question  of  how  many  other  men  there  are  Just  like  him  who 
are  able  and  willing  to  do  the  kind  of  work  which  he  is  capable  of  doing.  If 
there  are  thousands  of  other  men  ready  to  take  his  place  and  do  the  work  Just 
as  well  as  he  can,  obviously  he  is  not  worth  much,  and  the  community  could  get 
along  Just  about  as  well  without  him  as  with  him.  If  there  Is  no  one  else  who 
can  do  the  work  quite  as  well  as  he,  and  the  work  itself  is  quite  important, 
then  the  community  would  miss  him  if  he  were  to  leave.  In  other  words,  he  is 
worth  a  great  deaL  This,  of  course,  is  not  very  flattering  to  men  of  the  former 
type.  They  can  outvote  the  men  of  the  latter  type,  and  if  they  are  foolish 
enough  to  be  deceived  by  political  clap  trap,  they  are  very  likely  solemnly  to 
vote  themselves  to  be  the  real  producers  of  the  wealth  of  the  country  and  to 
call  the  other  man  a  parasite. 

This  would  be  about  as  wise  as  the  policy  of  the  old  woman  who  threw 
clubs  at  her  chickens  because  they  were  shy  and  would  not  come  when  they 
were  called.  If  there  is  a  kind  of  work  which  it  is  very  important  that  the 
community  should  have  done,  and  there  are  only  a  few  who  are  capable  of 
doing  it,  two  things  are  fairly  obvious:  First,  those  few  will  be  well  paid, 
because  each  one  is  very  much  needed;  second,  there  ought  to  be  more  such 
men  in  that  community  if  they  could  be  found  or  persuaded  to  train  them- 
selves for  that  kind  of  work.  The  way  to  encourage  men  to  train  themselves 
for  that  kind  of  work  is  to  pay  them  well  for  it  and  honor  them  besides.  The 
way  to  discourage  them  and  to  make  such  men  still  scarcer  is  to  denounce  them 
and  call  them  parasites.  If  there  is  another  kind  of  work  for  which  there  are 
thousands  of  men  ready  and  capable,  however  important  that  work  is  in  itself, 
no  individual  among  those  thousands  is  worth  very  much;  that  is,  any  one  of 
them  can  be  spared  with  no  great  loss.  If  a  certain  number  of  these  men  could 
be  persuaded  to  train  themselves  for  the  other  kind  of  work  for  which  men  are 
scarce,  the  community  would  gain.  It  would  lose  a  certain  number  of  men  in 
an  occupation  where  men  can  be  spared  with  no  great  loss.  It  would  gain  an 
equal  number  in  an  occupation  where  men  were  very  much  needed  and  whare 
each  addition  was  a  great  gain  to  the  conmiunity.  The  way  to  encourage  men 
to  make  this  transition  is  to  pay  them  low  wages  in  the  overcrowded  and  high 
wages  in  the  undercrowded  occupations.  But  while  the  men  in  the  overcrowded 
occupation  are  in  a  weak  position  economically,  they  are  in  a  strong  position 
politically,  in  that  they  can  outvote  the  men  in  the  undercrowded  occupation. 
They  are,  therefore,  under  a  strong  temptation,  if  they  are  improperly  led,  to 
try  to  vote  themselves  favors  and  to  vote  against  the  interests  of  those  in  the 
undercrowded  occupation. 

The  writer  desires  to  emphasize  still  further  what  he  has  already  said  with 
resfpect  to  the  investor.  He  is  convinced  that  the  most  needed  men  at  the  pres- 
ent time  in  our  industrial  system  are  the  wise  investors.  An  investor  is  merely 
one  who  buys  tools  instead  of  consumers*  goods.  He  who  spends  a  dollar  or  a 
million  dollars  for  consumers'  goods  virtually  turns  the  productive  energy  of  the 
community  toward  the  production  of  consumers'  goods  to  the  extent  of  his  pur- 
chase. He  who  buys  tools  to  the  extent  of  a  dollar  or  a  million  dollars,  simi- 
larly turns  the  productive  energies  of  the  community  toward  the  production 
of  tools  to  the  extent  of  his  purchase.    Provided  he  was  wise  in  his  choice  of 
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tools,  the  world  is  a  great  gainer  l)ecau8e  of  liis  purcha8e--that  is  to  say, 
if  he  selects  for  purchase  the  kind  of  tools  wlilch  are  needed  to  set  labor  to 
work  and  to  provide  the  necessaries  of  life,  the  investor  is  a  great  benefactor. 
If  he  is  unwise  in  his  choice  and  purchases  tools  which  are  not  needed  and 
can  not  be  profitably  i»ed,  he  is  a  waster  of  the  energies  of  the  community. 
Nothing  can  be  more  important,  therefore,  than  that  there  should  be  a  good 
many  wise  purchasers  of  tools — that  is,  wise  investors.  The  more  such  men 
there  are,  and  the  wiser  they  are,  the  more  rapidly  will  our  industries  expand, 
the  more  employment  there  will  be  for  labor,  and  the  higher  the  laborer's 
wages  will  be.  The  fewer  such  investors  there  are,  and  the  less  wise  they  are, 
the  less  will  our  industries  expand,  the  less  employment  there  will  be  for  labor, 
and  the  less  will  our  people  be  supplied  with  the  necessaries  of  life.  Be- 
cause there  are  so  few  really  wise  invest<N:s,  and  because  so  many  more  are 
needed  than  we  have  got,  the  few  who  are  really  wise  in  their  purchases  of 
tools  become  very  prosperous.  The  cure  for  this  is  obviously  not  to  attack  them 
and  make  them  still  scarcer,  but  to  encourage  them*  and  make  them  more 
abundant 

From  what  has  already  been  said  regarding  the  power  of  the  purchaser  to 
direct  the  devel<q;»ment  of  industry  it  will  be  easy  to  infer  that  the  purchasing 
habits  of  a  community  will  have  much  to  do  with  the  economy  of  effort  To 
economize  human  effort  in  every  otbear  respect — ^that  is,  to  organize  industry 
on  the  most  elficient  basis  possible,  to  eliminate  wasteful  conflict  and  create 
wide^read  confidence,  and  do  everything  else  to  increase  productive  efficiency — 
and  do  nothing  to  improve  the  habits  of  consumption  of  the  people,  all 
may  come  to  naught  What  would  it  profit  a  community  to  be  able  to  pro- 
duce vast  quantities  of  cheap  and  tawdry  articles,  to  reduce  to  the  lowest 
possible  limit  the  cost  of  filling  our  bellies  with  the  husks  that  were  intended 
for  swine,  or  to  have  all  the  tools  and  capital  that  could  possibly  be  used  in 
the  production  of  articles  that  merely  gratify  ephemeral  and  sensual  desires? 
If  we  <mce  understand  that  with  a  well-organized  industrial  system  we  can 
have  practically  anything  we  want,  then  the  great  question  arises,  '*  What  shall 
we  want?  "  We  can  have  as  fine  a  country  as  we  want  if  we  are  willing  to  pay 
the  price — that  is,  to  give  up  some  things  which  we  may  desire  but  do  not  need 
in  order  to  have  the  things  which  make  a  great  country.  Any  city  can  become 
as  fine  a  city  as  it  wants  to  become,  provided  it  wants  to  become  so  sincerely 
enough  to  be  willing  to  sacrifice  the  trifiing  interests  which  interfere.  The 
people  of  ancient  Athens  could  doubtless  have  worn  sli^tly  more  expensive 
dothing  and  eaten  subtly  more  luxurious  food  for  a  good  many  years  if  they 
had  not  chosm  to  adorn  their  city  with  those  monuments  which  we  now  regard 
as  the  chief  Justification  for  the  existence  of  that  dty.  Because  they  chose 
rather  to  speoA  their  mon^— that  is,  their  time  and  energy— on  these  archi- 
tectural monuments  than  on  the  pleasures  of  dress  or  the  palate,  Athens  became 
a  noble  city.  The  people  of  the  medieval  towns  could  doubtless  have  enjoyed 
for  a  considerable  period  of  time  subtly  more  expensive  clothing  and  subtly 
more  luxurious  food  if  they  had  spent  their  time  and  energy  in  producing 
these  things  rather  than  in  producing  those  monuments  to  their  religious  faith, 
which  the  western  world  admires  but  thinks  it  can  not  reproduce. 

So  any  American  city,  if  it  chooses  to  spend  its  time  and  energy  on  food  and 
clothing,  can  enjoy  for  a  good  many  years  to  come  slightly  more  expensive 
clothing  and  slightly  more  luxurious  food  than  it  could  have  if  it  chose  to  spend 
that  time  and  energy  in  the  adornment  of  its  streets,  in  the  improvement  of  its 
sanitation,  in  the  building  of  schools  and  libraries,  art  galleries  and  other 
monuments  to  its  intellectual  life.    If  our  people  care  more  for  bread  and  cir- 
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cuses  than  for  anything  else,  then  of  course  the  productive  energy  of  our  people 
will  be  directed  toward  the  production  of  bread  and  circuses.  If  they  care 
more  for  permanent  contributions  to  civilization,  such  as  will  Justify  their 
existence  to  future  generations  as  the  existence  of  the  people  of  ancient  Athens 
is  Justified  to  us,  then  the  productive  energy  of  the  community  will  be  turned 
in  those  directions. 

Industrially  efficiency  will  then  be  genuinely  economical  and  need  no  further 
Justification.  This  point  of  view  is  so  important  that  one  can  hardly  be  patient 
when  thinking  of  the  neglect  which  the  subject  of  the  consumption  of  wealth 
has  suffered  at  the  hands  of  most  economists.  However,  while  the  economists 
may  have  neglected  the  subject,  they  can  not  be  charged  with  having  actually 
perverted  the  subject  as  most  other  publicists  and  molders  of  public  opinion 
have  been  doing.  Those  half-baked  economists  who  are  sometimes  contemptu- 
ously referred  to  as  "  magazine  economists  "  pretty  generally  teach  the  doctrine 
that  a  lavish  consumption  of  wealth  is  a  good  thing,  especially  for  the  laboring 
classes.  They  point  dUt  clearly  enough  that  to  spend  money  freely  for 
articles  of  luxury  tends  to  give  employment  to  men  in  the  luxury-producing 
industries.  What  they  do  not  point  out  is  that  money  spent  on  luxuries  can 
not  be  spent  on  other  things;  that  it  would  give  Just  as  much  employment  to 
labor  to  spend  money  on  architectural  monuments  as  on  millinery  or  delica- 
tessen. Or,  to  take  a  more  commonplace  illustration,  it  gives  Just  as  much 
employment  to  labor  to  spend  money  for  tools,  bri<dc,  and  mortar,  steel  girders^ 
and  other  building  materials,  together  with  machines  and  implements,  as  it 
does  to  spend  money  for  immediate  self-gratification.  The  difference,  however. 
Is  that  in  the  case  of  the  expenditure  of  money  for  permanent  things,  society 
has  something  left  to  show  for  their  labor  which  was  expended,  whereas  if 
money  is  spent  for  ephemeral  pleasures,  there  is  nothing  left  to  show  for  tlie 
labor  which  was  used  up  in  the  production  of  those  pleasures. 

The  only  sound  conclusion  which  we  can  reach  on  this  subject  is  that  he 
who  teaches  the  people  to  want  the  right  things  is  as  much  a  contributor  to 
national  greatness  as  is  the  man  who  organizes  the  industrial  forces  in  the  most 
efficient  manner  for  the  supplying  of  wants.  Lest  room  be  left  for  the  fear 
that  lowering  the  standard  of  living  may  reduce  the  intensity  and  strenuosity 
of  our  work,  it  only  needs  to  be  said  that  the  desire  for  a  bank  account  or  a 
life-insurance  policy  may  enter  into  one's  standard  of  living  and  be  as  effectual 
in  stimulating  one  to  high  endeavor  as  the  desire  for  beefisiteak  or  caviar;  or, 
that  the  desire  for  libraries,  art  galleries,  parks,  and  school  buildings,  which 
should  occupy  in  the  modem  dty  an  architectual  position  equal  to  that  which 
the  cathedrals  occupied  in  medieval  cities,  may  be  as  great  a  stimulator  to 
strenuosity  as  the  desire  for  moving-picture  shows  or  ice-cream  soda.  And, 
certainly,  as  already  suggested,  the  money  spent  for  these  durable  goods  is 
Just  as  effectual  in  giving  immediate  employment  to  labor  as  money  spent  for 
ephemeral  goods. 

Whatever  supremacy  we  give  to  the  merit  of  laying  up  treasures  in  heaven 
as  compared  with  laying  them  up  on  earth,  there  can  be  no  doubt  that  if  we 
are  going  to  lay  up  for  ourselves  treasures  on  earth  at  all,  it  is  much  better 
to  build  for  future  generations  and  an  expanding  civilization  than  to  consume 
all  our  energies  in  the  pleasures  of  the  moment.  This  question  we  decide  when 
we  make  our  purchases ;  for,  as  said  before,  it  is  the  direction  of  our  purchases 
which  determines  the  direction  in  which  our  energy  shall  be  expended. 
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JOINT  SESSION  OF  SUBSECTION  1  OF  SECTION  in  AND 
SUBSECTION  1  OF  SECTION  YIL' 

Raleigh  Hotel, 
Wednesday  morning^  December  69^  1916. 

Honorary  Chairman,  I.  C.  Whtte. 
Chairman,  Yak  H.  Manning. 

Papers  presented : 

Methods  and  Cost  of  Obtaining  Crude  Petroleum,  by  Thomas  Cox. 

Legal  and  Eooncnnic  Factors  in  the  Conservation  of  Oil  and  Ghu9, 
by  Boswell  H.  Johnson. 

Extent,  Mode  of  Occurrence,  and  Probable  Yield  of  the  Petroleum 
Fields  of  Argentina,  by  E.  M.  Hermitte. 


^Tlie  papers  and  Btenographlc  report  of  thle  ■iwrloa  are  foimd  In  Vol.  Yin  of  the 
Proceedings  of  the  Second  Pan  American  Sdentlflc  Congress. 
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JOINT  SESSION  OF  SUBSECTION  3  OF  SECTION  III  AND 
SUBSECTIONS  3  AND  4  OF  SECTION  Y.' 

Raleigh  Hotel, 
Wednesday  morrdng^  December  fl9j  1916. 

Chairmen,  J.  B.  Whitehead,  N.  C.  Grover. 

Papers  presented : 

State  Begulation  of  Water  Powers,  by  Half  ord  Erickson. 

Electrochemical  Industries,  by  G.  A.  Boush. 

The  Industrial  Applications  of  Electricity,  by  Philip  Torchio. 

Present  Status  of  Water-Power  Development,  by  H,  W.  Buck. 

Laws  Gk>veming  Bunning  Water  and  Waterfalls,  by  G.  Clodomiro 
Pereira  de  Silva. 

Laws  and  Begulations  Begarding  the  Use  of  Water  in  Pan  Ameri- 
can Countries,  by  Bome  G.  Brown. 

^The  papen  and  stenographic  report  of  thi»  session  are  found  in  YoL  YI  of  the 
Proceedings  of  the  Second  Pan  American  Sdentiflc*  Onngrees. 
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SESSION  OF  SUBSECTION  4  OF  SECTION  IIIJ 


Baleigh  Hotel, 
Wednesday  morning^  December  29^  1916. 

Chairman,  Samuel  Fortieb. 

The  meeting  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

Papers  presented : 

Irrigation  in  the  United  States,  by  Samuel  Fortier. 

The  water  requirement  of  plants  as  influenced  by  environment, 
by  Lyman  J.  Briggs  and  H.  L.  Shantz. 

Bdation  between  quantity  of  irrigation  water  used  and  quantity 
of  crop  produced,  by  John  A.  Widtsoe. 

Adaptation  of  methods  of  applying  water  to  soils,  by  S.  T. 
Harding. 

IRRIGATION  IN  THE  UNITED  STATES. 

By  SAMUEL  FORTIER, 
Chief  of  Itripation  IfwesUgaUon;  Office  of  PubUo  RoadM  /md  Rural  Engineer- 
ing, United  Statei  Department  of  Agriculture. 

Over  a  large  part  of  the  arable  lands  of  North  and  South  America  the  rain- 
fall Is  Insufficient  for  the  profitable  production  of  crops.  Over  other  parts  the 
bulk  of  the  rainfall  occurs  during  the  wet  season,  leaving  the  balance  of  the 
year  dry,  while  throughout  the  humid  portions  of  the  continents  droughts 
of  varying  frequency  and  Intensity  are  liable  to  occur.  Th^  natural  con- 
ditions which  prevaU  In  northern  Chile,  western  Peru,  northern  Mexico,  and 
the  southwestern  part  of  the  United  States  Illustrate  the  effects  of  an  Inade- 
quate ralnfaU;  and  those  which  prevail  In  Bolivia,  Uruguay,  the  Willamette 
YaUey  of  Oregon,  and  the  Great  Central  Plain  of  California  Illustrate  the 
effects  of  wet  and  dry  seasons.  A  common  characteristic  of  rainfall  every- 
where, regardless  of  country  or  locality.  Is  the  uncertainty  of  its  occurrence 
and  the  prevalence  of  dry  spells.  While  it  is  true  that  certain  countries  and 
parts  of  countries  lying  in  the  Western  Hemisphere  suffer  from  an  excessive 
rainfall,  the  uneveness  of  its  distribution  and  its  utter  laclc  of  dependability, 
constitute  the  main  obstacles  to  agricultural  development  Such  obstacles  can  • 
only  be  overcome  by  furnishing  and  applying  an  additional  supply  of  water  and 
this  constitutes  Irrigation. 

It  Is  customary  to  define  irrigation  as  the  art  of  applying  water  to  crops, 
but  Its  scope  Is  much  broader.    Successful  farming  requires  that  when  water 

^  There  was  no  Btenographic  report  of  this  meeting. 
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in  sufficient  quantities  and  at  the  riglit  time  does  not  fall  from  the  clouds, 
it  must  be  obtained  from  some  other  source.  A  necessary  part  of  irrigation 
is,  therefore,  the  collection  and  redistribution  of  a  part  of  the  waters  of  the 
earth  as  well  as  their  application  to  dry  soil.  In  this  broader  sense  irrigation 
embraces  the  design  and  construction  of  works  for  the  storage  and  conyeyance 
of  water,  the  measurement  and  delivery  of  water  to  farmers,  the  management 
of  irrigation  enterprises,  the  proper  use  of  water  in  scientific  farming,  and  the 
laws,  institutions,  and  regulations  which  govern  the  appropriation  and  use  of 
water  for  such  purposes. 

For  years  irrigation  in  the  United  States  was  confined  to  a  few  of  the  more 
strictly  arid  States  of  the  Rocky  Mountain  region.  It  afterwards  spread  to  the 
Pacific  coast,  then  to  the  Great  Plains  area,  later  to  the  Gulf  States,  and 
finally  to  the  Atlantic  seaboard.  The  scanty  rainfall  of  the  West  renders 
irrigation  a  necessity.  This  accounts  for  the  fact  that  in  California,  for 
example,  upward  of  3,150,000  acres  are  annually  watered  by  artificial  means. 
But  the  requirements  of  a  staple  crop,  such  as  rice,  may  likewise  necessitate 
irrigation.  Thus,  in  the  Gulf  States,  Texas,  Louisiana,  and  MissiSBippi,  and 
in  Arkansas,  which  receive  a  heavy  annual  rainfUl,  about  700,000  acres  are 
Irrigated.  In  Florida,  which  has  an  average  annual  rainfall  of  about  54  inches, 
over  20,000  acres  of  citrus  orchards  and  truck  crops  have  been  insured  against 
droughts  by  the  installation  of  small  irrigation  xdants.  To-day  there  is  one- 
third  as  many  irrigation  plants  in  the  small  humid  State  of  New  Jersey  as 
th^e  is  in  the  large  arid  State  of  Arisona,  the  only  diiference  being  in  the  size 
of  the  plants  and  the  acreage  served  by  each. 

In  few  countries  of  the  Western  Hemisphere  is  the  need  of  irrigation  greater 
than  in  the  United  States.  In  the  western  part,  comprising  two-fifths  of  the 
total  area,  the  rainfall  is  too  scanty,  too  periodical,  or  both,  to  meet  the 
requirements  of  profitable  farming,  and  in  much  of  the  balance  of  the  country 
destructive  droughts  prevail  which  greatly  reduce  the  quantity  and  impair 
the  quality  of  what  the  fftrmer  grows.  Apart  from  its  aridity  and  periodic 
rainfall,  that  vast  region  which  lies  between  the  Missouri  River  and  the  Pacific 
Ocean  is  richly  endowed  with  natural  resources.  A  f«*tile  soil  with  well-nigh 
continuous  daily  sunshine,  a  dry  atmosphere  tempering  alike  the  winter's  cold 
and  summer's  heat,  great  storehouses  of  minerals,  extensive  forests,  high 
waterfalls  for  the  development  of  power,  and  unsurpassed  scenic  grandeur 
constitute  some  of  the  riches  which  nature  has  bestowed  upon  this  western 
land.  But  neither  the  richness  of  the  soil  nor  the  agreeableness  of  the  climate 
can  contribute  much  to  the  welfare  of  man  without  the  aid  of  irrigation.  It 
requires  the  vivifying  touch  of  water  to  reclaim  and  beautify  the  desert  and 
instill  new  life  into  the  various  industries  which  are  dependent  upon  this  kind 
of  farming. 

In  the  remaining  three-fifths  of  this  country,  which  lies  between  the  Mis- 
souri River  and  the  Atlantic  Ocean,  the  uncertainty  and  unreliability  of  the 
rainfall  are  serious  handicaps  to  the  production  of  foodstuffis.  Seldom  is  the 
moisture  condition  of  the  soil  Just  right  It  is  either  too  wet  or  too  dry. 
These  extremes  are  particularly  damaging  to  the  small  fruit  and  truck  growers 
of  the  Atlantic  States.  In  1910  out  of  a  total  population  of  92,000,000  in 
continental  United  States  about  one-third  inhabited  these  States.  The  three 
meals  which  these  citizens  daily  require  constitute  in  the  aggregate  in  any 
one  year  not  only  a  large  amount  of  staple  foods  but  also  a  large  amount  of 
vegetables  and  berries.  These  latter  are  grown  on  high-priced  land,  heavily 
fertilized  and  at  great  expense  for  labor.  When  Jupiter  Pluvious  sends  rain 
at  the  right  time  and  in  the  right  quantities,  the  profits  are  usually  large  but 


Digitized  by 


Google 


CONSERVATION   OF   NATURAL  RESOURCES.  83 

when  droughts  occur  the  receipts  from  sales  may  not  equal  the  cost  of  pro- 
duction. By  means  of  small  plants  supplemental  irrigation  is  becoming  a 
common  feature  in  the  truck  districts  of  the  Atlantic  Coast.  The  application 
of  a  little  water  when  needed  not  only  produces  larger  yields  and  better 
quality  but  also  earlier  crops  and  this  In  turn  insures  better  markets  and 
better  prices. 

Judging  from  the  trend  of  agricultural  development  in  this  country  during 
the  past  few  decades,  irrigation  is  destined  to  assume  vast  economic  import- 
ance. About  half  a  century  ago  water  for  irrigation  was  used  in  a  crude 
way  and  in  limited  quantities  by  the  farmers  and  stockmen  of  the  Rocky 
Mountain  region.  Since  then  there  has  been  a  steady  and  rapid  increase  in  the 
area  irrigated  and  also  a  marked  improvement  in  the  character  of  the  works 
built  and  the  methods  and  institutions  employed.  The  rapidity  of  this  increase 
can  best  be  shown  by  the  following  figures  taken  from  the  decennial  census 
reports: 


Year. 


1889.. 
1800.. 
1909.. 
1915. 


Area  irri- 
gated in 
acres. 


3,631,381 
7,518,527 
18,738,485 
15,600,000 


Cost  of 
works. 


ia9,611,000 
66,962,275 
907,866,369 


1  Estimated. 

The  foodstuffs  grown  in  this  country  following  the  custom  of  the  past,  are 
likely  to  keep  pace  with  the  growth  of  population.  At  present  the  rate  of 
increase  in  population  is  about  16,000,000  per  decade.  With  the  passing  of 
the  decades  and  the  ever-increasing  demand  for  the  products  of  the  soil,  the 
improved  lands  of  to-day  must  yield  larger  returns  and  the  lands  which  are  now 
unproductive  must,  if  practicable,  be  gradually  reclaimed.  In  this  work  of  feed- 
ing and  clothing  those  who  may  dwell  here  In  the  years  to  come,  the  West 
desires  to  do  its  part  That  extensive  area  of  900,000,000  acres  which  lies 
west  of  the  98th  meridian  of  longitude,  contains  a  vast  amount  of  rich  arable 
land  which,  under  favorable  climate  and  with  the  aid  of  irrigation  can  be  made 
to  produce  a  very  large  quantity  of  foodstuffs.  The  extent  of  productivity  of 
this  region  is  limited  only  by  the  water  supply. 

There  is  so  much  more  fertile  arable  land  than  there  Is  water  to  Irrigate 
It  that  for  each  locality  the  amount  of  the  available  water  supply  will  always 
represent  more  or  less  definitely  Its  agricultural  possibilities.  In  California, 
for  example,  out  of  a  total  of  100,000,000  acres  there  Is  an  area  of  something 
like  21,000,000  acres  of  arable  land  but  the  water  supply  under  the  present 
duty  of  water  is  likely  to  be  exhausted  before  10,000,000  acres  are  irrigated. 
Montana  may  serve  as  another  example.  Compared  with  other  arid  States, 
It  Is  well  watered,  yet  when  all  the  available  supplies  from  streams,  lakes, 
reservoirs,  and  other  sources  are  utilized  at  least  9S  per  cent  of  its  total 
land  surface  will  be  beyond  the  reach  of  Irrigation  canals.* 

But  the  water  of  the  Western  States  Is  also  used  for  purposes  other  than 
Irrigation.  As  more  people  congregate  In  towns  and  cities,  more  water  is 
needed  for  domestic  purposes.  The  miner  and  manufacturer  take  their  respec- 
tive shares,  while  the  storage  of  water  for  the  development  of  power  Is  rapidly 
depleting  the  natural  streams  and  Interfering  with  their  flow  for  other  uses. 

UrrigatioD  In  Montana  by  the  writer,  BnUetin  172,  Office  of  Experiment  Stations, 
U.  S.  Department  of  Agriculture.  ,      .^.^,^,.. 
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In  short  it  may  be  stated  that  the  material  prosperity  of  the  Western  States 
is  dependent  on  the  available  water  supply.  If  this  be  true,  then  every  effort 
should  be  used  to  conserve  the  supply  by  an  economical  use. 

PBOPKB  CONTROL  OF  IRRIGATION  WATER. 

In  reviewing  the  best  methods  to  adopt  in  order  to  bring  about  the  most 
economical  use  of  the  waters  of  the  Western  States  one  of  the  first  things  to 
consider  is  the  proper  control  of  this  natural  asset  The  elevated  mountain 
ranges  and  table  lands  constitute  the  natural  cold  storage  plants  of  the  water 
supply  for  this  part  of  the  country.  The  Yellowstone  National  Park,  combined 
with  the  Teton  Range  in  Wyoming,  is  a  good  example  of  one  of  these.  Here 
snow  to  the  d^th  of  15  to  20  feet  frequently  covers  the  landscape  during  the 
late  winter  and  early  spring  months.  Unless  controlled  and  redistributed 
through  the  agency  of  National  and  State  Grovemments  and  local  organiza- 
tions, this  vast  amount  of  latent  wealth  would  flow  unutilized  to  the  sea. 
When  the  warmth  of  the  spring  sunshine  caused  this  snow  and  ice  to  melt, 
a  part  would  rush  from  tributary  to  tributary  until  it  reached  the  Gulf  of 
Mexico  through  the  channels  of  the  Missouri  and  the  Mississippi  Rivers.  An- 
other part  would  find  its  way  into  the  Pacific  Ocean  through  the  Snake  and 
CJolumbia  Rivers.  But  the  wealth  which  is  latent  in  the  snow  and  ice  of  north- 
western Wyoming  is  not  now  lost  in  either  the  Atlantic  or  Pacific  Oceans.  Every 
year  sees  a  larger  volume  applied  to  beneficial  uses.  By  the  ingenuity  of  men 
these  escaping  waters  are  collected,  diverted,  stored,  and  redistributed  over 
thirsty  soil  hundreds  of  miles  distant  from  the  Yellowstone  Lake  or  the  mighty 
Tetons. 

To  the  northwest  from  this  great  natural  storehouse  stretches  the  Gallatin 
Valley,  Mont.,  with  its  fields  of  waving  grain.  To  the  northeast  lies  the  Yellow- 
stone Valley  of  the  same  State,  with  its  thousands  of  acres  of  alfalfa  and  sugar 
beets,  while  away  to  the  east  is  the  newly  developed  Big  Horn  Basin  of  Wyoming 
and  to  the  west  the  famous  Snake  River  Valley  of  Idaho.  These  four  produc- 
tive valleys  would  soon  revert  to  desert  conditions  were  it  not  for  the  water 
which  a  network  of  ditches  conveys  and  distributes.  The  waters  of  the  West 
Gallatin,  the  Yellowstone,  the  Big  Horn,  and  the  Snake  Rivers  are  as  vital  to 
the  welfare  of  the  farmers  of  these  valleys  as  are  the  shops  and  factories  to  the 
mechanics  of  the  city.  At  the  same  time,  the  task  of  conserving  the  snow  on 
the  mountain  range  and  of  meting  out  to  each  water  user  in  turn  his  proper 
share  according  to  his  needs  is  one  which  has  puzzled  the  best  minds  of  all  the 
ages  since  the  days  when  Nebuchadnezzar  grappled  with  this  world-old  problem 
on  the  banks  of  the  Buphrates.  During  the  current  year  the  Federal  Govern- 
ment is  spending  $318,000,000  in  distributing  the  mail  of  the  United  States,  but 
this  task  is  easy  in  comparison  with  the  distribution  of  the  water  supply  of 
the  West.  In  the  case  of  the  latter  one  can  not  bottle  up  the  waters  as  they 
melt  on  the  Ck)ntinental  Divide  in  southern  Colorado,  for  example,  and  send  one 
consignment  of  packages  down  the  Rio  Grande  through  the  States  of  New 
Mexico  and  Texas  and  the  Republic  of  Mexico,  and  another  set  down  the  San 
Juan  River  to  the  Colorado  and  thence  to  the  Imperial  Valley  in  California. 
All  controversies  which  may  arise  over  a  proper  division  of  the  waters  of  inter- 
national streams  can  be  settled  only  by  invoking  the  treaty-making  power  of 
nations.  In  the  case  of  interstate  streams  the  diversity  and  complexity  of  irri- 
gation laws  as  adopted  by  the  western  States,  the  wide  diversity  of  Judicial 
decisions  upon  questions  relating  to  water  rights,  and  the  absence  of  what  has 
been  termed  interstate  common  law  *  render  an  equitable  apportionment  of  such 

^Kinney  on  Irrigation  and  Water  Rights,  p.  2220. 
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waters  extremely  difBcult  to  attain.  Similar  difficulties  arise  in  the  administra- 
tion of  State  streams.  The  city,  irrigation  company,  hydroelectric  corporation, 
miner,  and  manufacturer  may  each  lay  claim  to  a  portion  of  the  flow  of  the 
same  stream.  The  contentions  which  State  administrative  officers  strive  to 
adjust  in  apportioning  the  waters  of  State  streams  are  usually  duplicated  in 
each  irrigation  canaL  Svery  irrigator  at  the  lower  end  of  a  system  is  apt  to 
harbor  the  belief  that  his  associate  who  diverts  water  near  the  head  receives 
the  larger  share. 

In  view  of  the  magnitude  of  the  interests  involved  and  the  complicated  char- 
acter of  the  questions  to  be  settled,  it  is  not  surprising  that  a  large  part  of  the 
laws  passed  by  Western  States  relate  to  water  and  its  various  uses.  It  Is  like- 
wise to  be  expected  that  a  large  part  of  the  time  of  administrative  officers  and 
courts  of  law  should  be  devoted  to  this  same  question.  While  State  officers 
attempt  to  settle  the  larger  questions  involving  the  public  welfare  of  the  State 
and  the  equitable  apportionment  of  water  to  the  various  irrigation  systems,  each 
ssjstem  must  then  take  up  the  work  within  its  Jurisdiction  and  distribute  equi- 
tably among  its  water  users  the  volume  which  it  receives  from  the  State.  In 
this  manner  more  or  less  control  of  both  a  public  and  private  character  is 
exercised  from  the  time  the  water  issues  from  the  great  natural  storehouses 
until  it  is  delivered  in  relatively  small  streams  to  each  individual  farmer.  The 
kind  of  public  control  exercised  by  each  Western  State  is  dealt  with  by  my 
associate,  Mr.  Teele,  in  a  paper  which  is  to  follow. 

ECONOMICAL  VBOt  OT  WATKB. 

The  interpretation  of  the  expression  "  proper  use  of  water  in  irrigation  **  has 
undergone  a  marked  change  since  the  gold-digging  days  of  California  and  the 
Rocky  Mountain  region.  Water  was  at  first  free  for  the  taking,  and  men  di- 
verted the  flow  of  streams  for  beneflcial  purposes  in  much  the  same  way  that 
they  hunted  game,  fished  for  trout,  or  washed  the  hillsides  for  gold.*  Having 
built  a  fiume  or  ditch,  the  water  which  it  carried  they  considered  belonged  to 
them  as  much  as  the  elk  which  they  shot  or  the  nuggets  which  they  gathered 
from  their  cradles. 

So  for  nearly  25  years  after  water  was  first  used  in  the  West  the  capacity 
of  the  ditch  or  fiume  was  the  main  determining  factor  in  the  establishment  of 
a  right  to  the  use  of  water.  In  the  course  of  time,  however,  a  more  general 
use  of  water  threatened  to  deplete  some  of  the  sources  of  supply,  and  in  conse- 
quence controversies  followed  by  litigation  arose.  These  in  turn  induced  the 
State  legislatures  to  take  a  hand  in  regulating  the  use  of  this  much-sought 
commodity.  It  was  then  that  the  beneficial  use  of  water  was  insisted  upon  in 
order  to  check  the  lavish  prodigality  of  the  appropriators  of  streams.  But 
beneficial  use  as  interpreted  by  State  administrative  officers  and  Judges  has  in 
turn  failed  to  satisfy  modern  requirements.  Under  the  more  liberal  interpreta- 
tions of  this  term  any  use  which  benefited  the  user,  no  matter  how  wasteful 
the  method  employed,  or  how  much  the  interests  of  the  public  suffered,  was 
frequently  upheld  by  the  courts.  It  was  not  until  after  a  large  number  of 
field  experiments  had  been  conducted  by  State  and  Federal  investigators  on 
the  subject  of  the  proper  duty  of  water  and  the  results  had  been  broadly  dls- 
s^ninated  that  men  began  to  realize  the  vagueness  of  the  term  "beneficial 
use.**  In  consequence  those  who  desired  to  safeguard  the  water  supplies  of 
the  West  from  overappropriations  have  adopted  the  term  "economical  use," 
which  insures  a  certain  measure  of  protection  to  the  State  as  well  as  to  the 
individual  appropriator  of  water. 

1  Irrigation  Instittitions,  by  Blwood  Mead. 

Digitized  by  V^OOQIC 


86  PROCEEDINGS  SECOND  PAN  AMERICAN   SCBBNTIFIO  CONGRESS. 

There  are  other  social  idealists  who  advocate  the  "  highest  and  greatest  pos- 
sible duty  from  the  waters  of  the  State  in  the  interests  of  agriculture  and 
other  useful  purposes." '  In  accordance  with  the  view  of  this  minority  the 
available  water  supply  of  the  West  should  not  be  used  on,  say,  50,000,000  acres 
when  there  Is  an  additional  area  of  300,000,000  acres  of  arable  land  which 
require  irrigation.  They  claim  that  if  3  acre-feet  of  water  produce  a  larger 
net  return  when  applied  to  3  acres  Instead  of  to  1  or  2  acres,  a  duty  of  1  acre- 
foot  per  acre  should  be  adopted.  Although  the  time  may  not  have  come  for 
the  adoption  of  such  ideals  in  water  distribution  and  use.  It  Is  well  to  set  up 
such  standards  as  will  enable  the  young  Commonwealths  of  the  arid  region  to 
attain  eventually  the  highest  possible  development  of  their  land  and  water 
resources.  With  this  object  In  view,  attention  Is  briefly  called  to  the  present 
waste  of  Irrigation  water  and  the  remedies  therefor. 

Transmission  losses  constitute  the  greatest  waste  of  Irrigation  water  at  the 
present  time.  These  occur  in  the  form  of  leakage  from  faulty  structures,  evap- 
oration from  the  surface  of  water  and  moist  earth,  and  seepage  Into  the  earthen 
channels  which  convey  the  water.  The  census  of  1910  showed  for  that  year 
81,837  main  and  lateral  ditches,  aggregating  125,591  miles  in  length  and  having 
a  maximum  capacity  of  618,097  second-feet  In  the  United  States  Irrigation 
canals  are  for  the  most  part  excavated  In  earth,  and,  except  In  a  few  cases,  a 
large  percentge  of  the  water,  estimated  at  40  per  cent  of  the  amount  taken  In 
at  the  heads  of  the  main  canals,  Is  lost  by  absorption  and  percolation  along 
the  routes.* 

Although  many  different  measures  have  been  tried  to  render  earthen  chan- 
nels Impervious,  the  most  effective  and,  In  the  long  run,  the  most  economical 
is  a  lining  of  concrete,  which  usually  varies  In  cost  from  5  to  15  cents  per 
square  foot  of  lining. 

Deep  percolation  losses  on  irrigated  areas  constitute  another  waste  of  water. 
Ordinary  soils  can  not  retain  much  water  In  each  foot  of  depth,  and  when 
an  excess  Is  applied  to  the  surface  waste  occurs  through  deep  percolation. 
Such  losses  can  be  largely  prevented  by  ascertaining  the  distribution  of  the 
water  in  the  soil  and  subsoil  after  each  application  and,  If  waste  is  found, 
lessening  the  amount  applied  to  the  water-holding  capacity  of  the  root  zone  of 
the  plants. 

Again,  the  climatic  conditions  which  prevail  In  the  arid  region  produce  a  high 
rate  of  evaporation,  and  unless  measures  are  taken  to  check  such  losses  a  large 
part  of  the  water  applied  in  irrigation  would  soon  be  transferred  to  the  atmos- 
phere. Where  feasible,  thorough  cultivation,  a  dust  mulch,  and  wetting  the 
soil  at  night  instead  of  the  day  have  proved  effective  remedies.  Then  there  is 
the  waste  of  water  arising  from  poorly  prepared  fields,  uneven  surfaces,  faulty 
methods  of  application,  and  unskillful  handling,  each  of  which  exerts  an  influ- 
ence in  lowering  the  general  efficiency  of  irrigation  water. 

The  primary  cause  of  some  of  the  losses  of  water  just  enumerated  is  due 
to  certain  provisions  of  water-right  contra<*ts  and  faulty  methods  of  delivering 
water  to  Irrigators.*  In  the  most  common  form  of  water-right  contract  the 
owners  of  a  canal  system  agree  to  deliver  a  fixed  quantity  of  water  for  a  defi- 
nite area  of  land.  Under  such  a  provision  the  farmers  have  no  incentive  to 
economize  In  the  use  of  water,  since  their  payments  are  based  on  a  flat  rate 
per  acre.  Another  common  mistake  is  in  providing  for  continuous  delivery  of 
Irrigation  water.    It  Is  well  known  that  the  needs  of  crops  vary  greatly  from 

1  **  The  use  of  water  as  affecting  the  extent  of  right  under  the  doctrine  of  prior 
appropriations,"  discussed  by  Frank  Adams  in  California  Law  Review,  Vol.  II,  No.  5. 

<  Concrete  lining  as  applied  to  irrigation  canals,  by  the  writer,  Bui.  126,  United  States 
Dept.  of  Agricoltore. 

•  Use  of  Water  In  Irrigation,  by  the  writer,  McGraw-Hill  Book  Co.    y-^  ^ 
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seed  time  to  harvest,  and  the  continuous  delivery  of  a  fixed  volume  of  water 
from  early  spring  to  late  fall  is  not  only  wrong  in  principle  but  wasteful  of 
water. 

It  is  now  quite  generally  believed  that  the  flat  rate  per  acre  and  continuous 
delivery  should  both  be  abandoned  and  that  irrigation  water  should  be  meas- 
ured out  to  each  user  as  his  needs  require,  and  that  he  should  pay  only  for 
what  he  gets. 

THE   PRESENT   STAGE    OF   IRBIGATION    DEVELOPMENT. 

The  importance  of  conservation  when  applied  to  irrigation,  and  more  particu- 
larly to  the  water  which  is  used  in  irrigation,  is  quite  generally  recognized. 
While  this  is  true,  other  phases  of  the  subject  demand  consideration.  Of  these 
perhaps  none  is  so  vital  as  that  which  deals  with  the  development  of  irriga- 
tion in  the  future  and  the  policies  which  shall  control  both  the  labor  and 
capital  involved.  That  we  may  have  a  clearer  view  of  what  lies  ahead,  permit 
me  to  trace  the  past.  This  past  is  memorable  for  obstacles  overcome  and 
achievements  won,  but  it  Is  also  marred  by  wrecked  enterprises  and  blasted 
hopes. 

The  history*  of  irrigation  development  in  the  arid  States  may  be  divided 
Into  three  more  or  less  distinct  periods.  The  reclamation  of  bottom  lands  bor- 
dering on  streams  by  individuals,  groups  of  individuals,  and  corporations  con- 
stitutes the  first  of  these.  In  this  early  development  those  who  owned  the 
land  controlled  the  water  and  built  the  necessary  works.  Almost  without  excep- 
tion the  lands  thus  reclaimed  proved  a  financial  success.  The  large  profits 
which  accrued  from  a  union  of  cheap  land  and  cheap  water  were  responsible 
in  a  measure  for  the  failures  which  characterize  the  i)erlod  which  followed. 

The  first  part  of  the  second  period,  which  may  be  said  to  extend  from  the 
early  eighties  to  the  beginning  of  the  new  century,  was  noteworthy  for  the 
extent  of  its  corporate  canal  building.  Both  American  and  foreign  capital  was 
readily  obtainable,  and  the  prospects  of  large  profits  led  to  the  organization  of 
a  large  number  of  irrigation  companies.  These  appropriated  water  and  built 
canals  in  the  optimistic  belief  of  attaining  independence  in  a  few  years  by 
the  sale  of  water  rights  and  the  collection  of  water,  rentals.  They  realized 
after  It  was  too  late  that  the  bulk  of  the  lands  under  the  new  system  was  held 
by  speculators,  who  would  neither  use  nor  pay  for  the  water ;  that  the  bona  fide 
pettlers  were  few  in  number  and  possessed  of  little  means;  that  the  main- 
tenance and  operation  of  Irrigation  systems  was  costly;  and  that  It  was  the 
work  of  a  generation  instead  of  a  few  years  to  establish  prosperous  com- 
munities under  canal  systems.  The  construction  work  of  this  period  was 
brought  to  a  rather  sudden  end  by  the  financial  crash  of  1893.  The  balance 
of  this  period  was  occupied  in  making  readjustments.  Many  promising  under- 
takings had  to  be  abandoned  for  lack  of  funds  and  receivers  were  appointed 
tor  the  large  majority  of  the  balance.  In  time,  however,  conditions  approached 
the  normal,  the  demand  for  Irrigated  products  increased,  prices  were  better, 
and  many  a  canal  enterprise  passed  from  the  control  of  American  and  foreign 
capitalists  into  the  hands  of  the  water  users  themselves.  The  West  was  slowly 
advancing  on  this  rising  tide  at  the  time  of  the  passage  of  the  Carey  and 
reclamation  acts.  It  is  true  the  Carey  Act  was  first  passed  by  Congress  in 
1894,  but  owing  to  defects  and  omissions  in  the  law  little  development  was 
effected  by  it  until  1901.  The  reclamation  act  was  passed  in  1902,  and  the 
operation  of  these  two  measures  of  constructive  legislation,  coupled  with  the 

^Irrigation  Under  the  Carey  Act,  by  A.  P.  Stover  in  An.  Rept.  Office  of  Exp.  Sta- 
tions, 1910. 
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achievements  of  other  agencies,  constitute  the  third  period   of  irrigation 
development 

Before  taking  up  the  work  of  Federal  and  State  Governments  in  reclaiming 
desert  lands  it  may  be  well  to  add  a  word  concerning  the  achievements  along 
the  same  line  of  private  enterprises  up  to  this  time.  In  dealing  with  the  results 
of  private  agencies  engaged  in  irrigation  development,  no  general  annual 
records  are  available,  and,  apart  from  estimates,  dependence  must  be  placed 
on  the  material  of  each  decennial  census.  According  to  the  census  of  18d9 
there  was  irrigated  in  the  United  States  7,518,527  acres.  Thus  at  the  time  of 
the  passage  of  the  reclamation  act  in  June,  1902,  there  must  have  been  in  the 
neighborhood  of  8,750,000  acres  irrigated  at  a  cost  of  about  $75,000,000  for  the 
construction  of  works.  So  great  a  task,  involving  so  large  an  outlay,  could 
not  have  been  accomplished  by  the  settlers  alone.  They  were  greatly  aided, 
however,  by  the  somewhat  lavish  expenditures  of  corporations  in  building  sys- 
tems, particularly  during  the  canal  building  decade  of  1883  to  1883.  Much 
of  this  capital  was  lost  as  regards  the  investors,  but  the  works  on  which  it  was 
expended  remained  and  were  utilized  by  the  land  owners  and  water  users. 
Such  undertakings  may  therefore  be  said  to  be  financial  failures  but  agricul- 
tural successes. 

The  provisions  of  the  Carey  and  reclamation  acts  are  familiar  to  those 
interested  in  irrigation  in  this  country  and  need  not  be  referred  to  here  at  any 
length.    For  the  benefit  of  foreign  readers  the  following  outlines  are  giv^i : 

Under  the  Carey  Act,  reclamation  of  arid  lands  is  brought  about  under  a  kind 
of  cooperation,  in  which  the  Nation,  the  State,  corporations,  and  land  settlors 
all  participate.  The  Federal  Government  makes  a  gift  of  the  lands  to  the 
States  on  condition  of  their  reclamation.  The  States  enter  into  contracts 
with  corporations,  and  these  corporations  construct  the  works  and  charge  the 
individual  settler  his  pro  rata  share  of  the  cost,  the  investment  being  secured 
by  liens  upon  lands  reclaimed. 

The  reclamation  act  of  1902  provides  for  the  setting  aside  of  the  greater  part 
of  the  money  derived  from  the  sale  of  public  lands  in  the  Western  States  into 
a  reclamation  fund.  This  fund  is  then  used  under  the  general  supervision  of 
the  Secretary  of  the  Interior  in  making  the  necessary  preliminary  surveys  and 
examinations  and  in  constructing  the  works  required  for  the  irrigation  of 
certain  tracts  of  land  and  apportioning  the  cost  of  such  works  pro  rata  over  the 
lands  to  be  reclaimed. 

It  would  be  a  mistake  to  conclude  that  irrigation  development  in  this  third 
period  was  confined  to  the  operations  of  the  Carey  and  the  reclamation  acts. 
All  other  agencies  participated  in  an  elective  way.  The  activity  displayed  by 
these  two  seemed  to  act  as  an  incentive  to  others^  so  that  large  areas  in  the 
aggregate  were  reclaimed  by  individual  and  partnership  enterprises,  cooperative 
and  mutual  canal  companies,  and  corporations  organized  as  common  carriers  of 
water.  The  same  may  be  said  of  that  quasi  municipal  form  of  irrigation 
organization  known  as  the  irrigation  district 

The  extent  of  land  which  was  reclaimed  and  actually  irrigated  by  each 
agency  at  the  close  of  1909  is  given  in  the  following  table :  ^ 

Acros. 

Individual  and  partnership  ent«i>rises 6, 257, 387 

Cooperative  enterprises 4, 648, 539 

Commercial  enterprises 1, 451, 806 

Irrigation  districts 538, 642 

United  States  Reclamation  Service 395, 646 

Carey  Act  enterprises 288, 553 

United  States  Indian  Service 172,912 

>  InigatioD  in  the  United  States,  by    B.  P.  Teele,  Thirteenth  Cenfos. 
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The  cost  of  works  to  July  1,  1910,  according  to  the  same  authority,  was 
$307.866368,  and  the  estimated  cost  of  preparing  land  Irrigated  In  1909  was 
$194,960,000.  CJomplete  returns  of  the  value  of  Irrigated  crops  were  not  secured 
at  the  time  of  taking  the  census,  but  a  close  estimate  of  these  omissions  places 
the  total  value  at  $277,000,000.* 

AGENCIES  COMPABED. 

The  student  of  Irrigation  can  well  afford  to  study  with  care  the  Irrigation 
development  In  this  country  during  the  past  13  years.  Works  have  been  built 
and  lands  reclaimed  and  settled  by  a  number  of  agencies  acting  for  the  nost 
part  Independently  of  each  other.  It  is  therefore  both  interesting  and  Instruc- 
tive to  compare  their  relative  efficiencies  on  the  basis  of  certain  definite 
standards. 

Nothing  but  praise  Is  due  the  Individuals,  groups  of  Individuals  and  coopera* 
tlve  companies  who,  with  little  or  no  aid  from  either  the  Federal  of  State 
Governments,  have  established  homes  on  the  desert  and  thereby  made  known 
to  the  world  the  agricultural  wealth  of  that  vast  region  beyond  the  Missouri 
River.  These  western  pioneers  had  little  money  to  start  with,  but  they  were 
richly  endowed  with  those  physical  and  mental  qualities  which  brave  dangers 
and  overcome  difficulties.  At  the  time  the  last  c^isus  was  taken  (1909)  this 
class  had  reclaimed  more  than  75  per  cent  of  the  total  Irrigated  area.  In  the 
development  which  has  taken  place  during  the  past  decade  or  more,  this  class 
has  also  taken  an  active  part.  Being  barred  financially  from  undertaking  the 
larger  enterprises  they  have  successfully  constructed  the  smaller  systems,  im- 
proved existing  systems,  built  storage  reservoirs,  and  developed  underground 
water  by  means  of  wells  and  pumping  plants.  Five  years  ago  the  pumping 
plants  which  were  used  for  irrigation  purposes  numbered  nearly  16,000,  their 
aggregate  cost  was  over  $13,000,000,  and  they  were  capable  of  suiH;>lying  water 
to  nearly  600,000  acres.  This  phase  of  irrigation  development  has  grown  to 
much  larger  proportions  since  the  census  was  taken,  but  no  reliable  records  are 
to  be  had. 

Commercial  enterprises  which  suiH>ly  water  at  stipulated  rates  to  water 
users  who  own  no  interest  In  the  works  are  not  holding  their  own.  The 
antagonism  whidi  so  often  arises  between  the  cheers  of  the  companies  and 
the  water  users,  the  high  cost  of  maintenance  and  operation  when  compared 
with  the  revenue,  the  passage  of  State  laws  adverse  to  such  organizations,  and 
the  granting  to  some  public  agency  the  power  to  regulate  the  rates  charged  for 
water,  have  tended  to  check  development  under  this  agency. 

In  comparison  with  commercial  enterprises,  the  record  of  Irrigation  districts 
has  been  much  more  favorable.  The  success  of  this  particular  kind  of  Irriga- 
tion Institution  depends  on  pn^)er  laws,  rigid  supervision,  and  efficient  manage- 
ment It  also  depends  on  the  ability  of  the  districts  to  finance  the  undertak- 
ing. As  will  be  learned  from  a  paper  which  is  to  follow,'  this  agency  has 
seldom  had  all  of  these  essentials.  Notwithstanding  defects  in  State  laws 
governing  districts,  lack  of  supervision  on  the  part  of  States,  the  poor  manage- 
ment exercised  on  the  part  of  district  boards  and  the  difficulty  of  securing 
credit  to  build  the  necessary  works,  this  form  of  organization  has  forged  ahead 
In  spite  of  all  obstacles.  The  extent  of  land  reclaimed  and  actually  irrigated 
in  1909  under  Irrigation  districts  was  over  half  a  million  acres,  but  this  figure 
conveys  little  Idea  of  the  amount  of  thought  which  has  been  devoted  to  this 

1  P.  A.  Ewlng,  formerly  connected  with  the  Irrigation  census. 
'Irrigation  districts  In  the  United  States,  by  Frank  Adams. 
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Fubject  by  the  people  of  the  West,  the  many  improvemeuts  which  have  been 
made  in  all  its  essential  features,  the  high  standing  which  it  enjoys  in  com- 
parison with  some  other  forms  of  irrigation  organization,  and  the  achieve- 
ments effected  under  it  during  the  past  five  years. 

With  respect  to  the  operations  of  the  Carey  and  reclamation  acts,  the  benefi- 
cial results  thus  far  secured  are  not  commensurate  with  the  money  expended. 
If  the  main  object  of  irrigation  is  to  convert  desert  lands  into  productive  fields 
and  orchards  through  the  establishment  of  homes  and  a  rural  population,  then 
both  agencies,  when  judged  by  this  standard,  have  proved  partial  failures. 
On  June  30,  1914,  the  acreage  listed  as  irrigated  under  Reclamation  Service 
projects  was  701,271  acres.  This  figure  does  not  represent  the  extent  of  land 
actually  reclaimed.  In  carrying  out  the  provisions  of  this  law  it  was  found 
advisable  to  take  over  from  time  to  time  parts  or  all  of  existing  systems,  and 
these  transfers  embraced  in  the  aggregate  approximately  370,000  acres,  leaving 
a  net  reclaimed  area  of  391,271  acres. 

More  uncertainty  exists  as  to  what  has  been  accomplislied  under  the  Carey 
Act  in  about  the  same  time.  We  learn  from  the  census  that  in  the  season 
of  1909,  288,553  acres  were  irrigated,  and  that  the  cost  of  the  works  up  to  that 
time  was  $33,209,875.  In  a  report'  submitted  to  Congress  February  21,  1913, 
on  Carey  Act  projects,  the  following  statement  is  made : 

It  seems  likely  from  fragmentary  data  that  the  Carey  Act  projects  as  a 
whole  have  made  water  available  for  an  area  of  1,200,000  acres,  of  which  pos- 
sibly 600,000  acres  were  irrigated  (in  1912). 

While  the  purposes  to  be  served  are  well  nigh  identical  in  both  acts,  there 
is  a  marked  difference  in  the  essential  features  of  each  and  in  the  methods 
employed  in  reaching  a  common  end.  In  the  work  of  reclamation  under  the 
Carey  Act  neither  the  Nation  nor  the  State  assumes  any  financial  responsi- 
bility. The  Nation  makes  a  gift  of  the  land  to  be  reclaimed  and,  apart  from 
exercising  some  slight  supervision  at  the  start,  does  nothing  more.  The 
States  on  their  part  charge  a  nominal  price  of  50  cents  per  acre  for  the  land 
included  in  the  projects,  exercise  a  minimum  supervision  and  control,  and  pass 
the  gigantic  task  of  construction  and  settlement  over  to  the  promoter,  the 
corporation,  and  the  investing  public.  As  a  result  of  this  haphazard  method 
of  doing  business,  the  investing  public  has  suffered  heavy  losses  in  worthless 
and  depreciated  irrigation  bonds  and  severe  privation  and  disappointment  have 
been  the  lot  of  many  settlers. 

Under  the  reclamation  act  the  Federal  Government  acts  as  the  construction 
and  financial  agent  of  the  settlers  on  the  lands  reclaimed.  It  provides  the 
money  and  builds  the  works  and  the  settlers  pay  for  the  cost  in  annual  install- 
ments. On  account  of  a  number  of  defects  in  the  law  as  first  passed,  the  set- 
tlement of  the  land  has  not  kept  pace  with  the  construction  of  works.  The 
total  cost  of  the  works  as  well  as  the  yearly  expenditures  for  operation  and 
maintenance  was  to  be  repaid  in  10  years.  The  large  majority  of  those  who 
took  up  land  under  the  reclamation  projects  could  not  comply  with  this  pro- 
vision. Again,  since  the  settlers  were  bound  by  hard  and  fast  regulations  to 
pay  for  all  expenditures,  they  might  have  been  given  some  voice  in  deciding 
such  questions  as  the  size  of  the  irrigation  farm,  the  amount  of  water  required, 
the  time  of  delivery,  and  the  maintenance  and  operation  of  the  distributaries. 
Finally,  an  abundance  of  money  and  an  eager  desire  on  the  part  of  engineers 
to  build  works  led  the  management  to  expend  millions  of  dollars  in  construction 
with  little  apparent  thought  of  the  settlers'  welfare  or  of  the  final  outcome. 

1  Senate  Doc.  1097,  Carey  Act  Projects,  by  Herman  Stabler,  P.  B.  Dudley,  and  F.  W. 
Hanna. 
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This  brings  up  anotlier  imp<A*taiit  pliase  of  the  present  situation.  The  activi- 
ties of  a  number  of  agencies  in  building  irrigation  works  liave  resulted  in  over- 
construction.  In  addressing  the  National  Irrigation  Congress  at  Sacramento, 
Cal.,  in  1907,  on  the  subject  *'  The  greatest  need  of  arid  America,"  the  writer 
called  attention  to  the  fact  that  the  rapid  construction  of  irrigation  works  was 
likely  to  progress  far  In  advance  of  the  actual  settlements  of  the  lands  to  be 
reclaimed,  and  that  unless  settlement  followed  closely  after  construction  large 
sums  of  money  would  be  lost  in  the  maintenance  and  operation  of  the  works. 
Attention  was  called  also  to  the  further  fact  that  a  million  people  were  tlien 
needed  to  utilize  the  land  and  water  which  had  been  provided.  The  truth  of  the 
latter  statement  was  corroborated  by  the  irrigation  census  of  1910.  In  that 
year  the^extent  of  Irrigable  land  included  in  projects  but  not  irrigated  under  the 
various  agencies  was  as  follows: 

Acres. 

Cooperative  enterprises 4, 186, 658 

Commercial  enterprises 3,668, 171 

Carey  Act   enterprises 2,265,321 

United  States  Reclamation  Service 1,677,370 

Irrigation  districts 1, 052,  823 

Total 12,  850,  343 

The  foregoing  figures  Include  the  unlrrigatetl  portions  of  farms  and  a  large 
area  in  the  aggregate  which  for  one  reason  or  anotlier  may  never  be  irrigated. 
Even  when  all  such  areas  are  deducted  there  remain  In  all  probability  9,000,000 
acres  for  which  water  has  been  provided  but  which  are  unreclaimed  for  lack  of 
settlers.  During  the  five  years  which  have  elapsed  since  the  census  was  taken 
the  situation  as  regards  overconstruction  and  the  need  of  more  settlers  has 
grown  worse  instead  of  better.  The  greatest  need  of  the  arid  portion  of  the 
United  States  to-day  is  therefore  not  more  works  but  more  farmers  to  utilize 
the  land  and  water  which  have  been  provided. 

THE  SETTLEMENT  OF  IBBIGABLE  LANDS. 

The  people  of  tills  Nation  are  still  land  hungry.  The  century-old  migration 
from  east  to  west  to  take  up  land  and  establish  homes  has  not  ceased.  The 
severity  of  conditions  has  only  checked  it.  If  the  Nation  had  another  Iowa  to 
offer  to  the  homesteader,  with  what  haste  would  men  rush  to  the  new  territory. 
It  is  because  of  the  forbidding  aspect  of  the  desert  and  the  many  obstacles  that 
have  to  be  met  and  overcome  that  men  hesitate  to  undertake  such  a  task.  The 
settlement  of  irrigable  lands  is  not  an  undertaking  for  weaklings  or  incompe- 
tents. It  requires  brawn  and  brain  as  well  as  grit  to  make  a  successful  fight 
against  aridity.  The  costly  works  built  in  recent  years  to  provide  water  h&h 
called  for  another  qualification  on  the  part  of  the  settler.  He  must  have  money. 
An  expenditure  of  $1,500  to  $2,500  is  required  in  order  to  obtain  an  advanta- 
geous start  It  is  therefore  evident  that  one  of  the  first  essentials  of  the  suc- 
cessful settlement  of  irrigable  lands  is  to  select  the  settlers.  This  is  a  matter 
of  vital  interest  to  every  Western  State.  If  the  wrong  class  of  people  is  In- 
auced  to  take  up  land  under  irrigation  projects  failures  will  result  and  both 
the  project  and  the  State  will  be  discredited.  On  the  other  hand,  only  good 
can  come  to  all  concerned  by  securing  the  right  class  of  settlers  in  the  first 
place.  A  wise  selection  of  home  builders  is  certain  to  exert  so  lasting  an  in- 
fluence tiiat  the  State  should  use  every  endeavor  to  draw  to  Itself  desirable  citi- 
seos.    The  Western  States,  in  cooperation  with  the  Nation,  should  carefully  se- 
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lect  the  intending  immigrant  before  he  leaves  his  native  land  and  birthplace.  In 
order  to  exclude  those  unfitted  to  overcome  the  obstacles  and  endure  the  hard- 
ships of  pioneer  conditions  in  an  arid  region.  The  same  practice  might  well  be 
followed  in  the  case  of  native  or  foreign-bom  Americana 

While  successful  colonization  depends  primarily  on  selecting  the  right  kind  of 
farmers,  the  process  of  selection  In  Itself  will  avail  but  little,  no  matter  how 
carefully  planned  and  executed,  unless  the  new  settlers  can  be  assured  of  a 
reasonable  measure  of  success  as  a  reward  for  their  industry.  Under  the  con- 
ditions which  have  prevailed  for  the  past  few  years  this  class  has  been  more  or 
less  handicapped,  and  in  the  interests  of  all  concerned  such  handicaps  ^ould 
be  removed  if  possible.  Costly  Irrigation  works  without  water  users  resemble  a 
railroad  without  traffic  or  a  hotel  without  guests.  The  one  is  a  necessary  com- 
plement of  the  other. 

In  briefly  referring  to  some  of  the  burdens  which  have  been  imposed  on  those 
who  settled  under  irrigation  systems,  mention  should  be  made  of  the  inflated 
value  of  raw  land.  The  decision  to  construct  a  system  or  project  invariably 
led  land  dealers  to  take  advantage  of  the  opportunity  to  buy  worthless  desert 
lands  at  a  low  price  and  resell  them  as  irrigable  lands  at  a  very  large  proflt 
Instead  of  permitting  the  settler  to  receive  the  benefit  of  the  unearned  incre- 
ment in  land  values  arising  from  the  organization  of  a  project  and  the  con- 
struction of  the  system^  this  '*  easy  money  **  went  into  the  pockets  of  the  land 
dealers. 

Again,  the  high  price  of  water  constitutes  another  handicap  to  the  settler 
under  the  newer  systems.  On  many  of  the  older  systems  the  cost  of  a  water 
right  did  not  exceed  $10  per  acre.  This  cheap  water  was  applied  to  land 
which  probably  cost  less  than  $5  an  acre.  With  so  favorable  conditions  at  the 
start,  success  was  fairly  well  assured.  To-day  few  water  rights  can  be  bought 
for  less  than  $25  an  acre^  and  some  run  up  to  $100  an  acre.  When  a  high  price 
for  a  water  supply  is  coupled  with  an  infiated  value  for  the  raw  land  the  mak- 
ing of  the  first  payment  on  both,  not  to  mention  the  subsequent  payments  and 
interest,  deprives  many  a  purchaser  of  much-needed  capital. 

A  large  amount  of  labor  and  money  also  must  be  expended  at  the  start  in 
clearing  the  land  of  desert  growths,  plowing,  leveling,  and  grading  it,  building 
the  aecessary  supply  and  farm  ditches,  and  in  general  preparing  the  land  for 
successful  irrigation  and  profitable  crops.  This  cost  throughout  the  arid  region 
varies  all  the  way  from  $9  an  acre  in  Wyoming  to  $20  in  California.  In  1909 
the  total  estimated  cost  of  preparing  the  land  then  irrigated  was,  in  round 
numbers,  $195,000,000,  and  the  estimated  final  cost  when  all  the  projects  then 
underway  will  be  completed  was  $443,000,000.  In  other  words,  apart  from  the 
cost  of  the  works,  which  is  a  lien  on  the  land  reclaimed,  the  cost  of  preparing  the 
land  under  the  new  works  which  were  begun  but  not  settled  in  1909  will  call 
for  an  expenditure  on  the  part  of  the  settlers  of  $248,000,000. 

In  view  of  these  and  other  difficulties  with  which  the  new  settler  has  to 
contend  it  is  evident  that  more  attention  must  be  given  to  the  farmers'  part  in 
reclamation  work  if  the  projects  now  underway  are  to  be  successfuL  This 
feature  will  be  briefly  discussed  under  the  next  topic 

PLANS  FOB  FUTUBE  DEVELOPMENT. 

The  first  part  of  the  twentieth  century  will  long  be  remembered  as  a  notable 
period  in  the  construction  of  irrigation  works.  So  much  activity  in  one  kind 
of  development,  however,  has  detracted  attention  from  another  no  less  impor- 
tant As  previously  stated,  the  farmers'  part  in  irrigation  development  has 
been  given  scant  consideration,  and  when  too  late  It  is  realized  that  no  suc- 
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cess  is  possible  without  Ids  cooi)eration.  It  is  therefore  evident  thsit  In  formu- 
lating plans  for  the  future  an  effort  should  be  made  to  strengthen  this  and 
other  weak  features.  The  experience  of  the  past  decade  has  demonstrated 
the  fact  that  the  ordinary  settler  can  not  prepare  his  farm  for  successful  Irri- 
gation and  profitable  crops  and  at  the  same  time  pay  for  both  land  and  water 
in  10  yearly  installments.  It  has  also  been  amply  demonstrated  by  past  experi- 
ence that  private  capital  can  not  afford  to  build  irrigation  works  and  incur 
the  risk  of  being  repaid  by  those  who  may  elect  to  settle  on  the  lands  thus 
made  irrigable.  Up  to  the  present  about  d5  per  cent  of  the  area  reclaimed 
by  irrigation  has  been  effected  through  the  agencies  of  private  capital  and 
irrigation  farmers.  With  the  loss  of  millions  of  dollars  in  irrigation  securities 
still  keenly  felt  by  Investors,  little  financial  assistance  can  be  expected  from 
this  class  for  years  to  come.  At  the  same  time  the  task  is  altogether  too  great 
for  farmers  to  accomplish  without  financial  backing.  It  would  therefore  seem 
as  if  the  present  situation  presented  two  alternatives — one,  a  continuation  of 
the  present  stagnation,  and  the  other  governmental  participation  in  irrigation 
development  Fortunately  this  topic  has  been  selected  for  consideration  by  all 
Pan  American  countries  at  this  congress,  and  it  is  therefore  fitting  that  wo 
should  at  this  time  seek  to  determine  wherein  it  is  applicable  to  the  needs  of 
the  United  States.  It  will  be  noted  that  the  words  **  governmental  participa- 
tion" are  to  be  interpreted  In  their  broadest  sense,  the  word  "government" 
including  the  Nation,  State,  county,  province,  or  other  political  subdivision, 
and  the  word  "  participation,"  the  construction,  management,  and  settlement  of 
irrigation  enterprises. 

With  reference  to  the  United  States,  if  dependence  is  alone  placed  on  the 
Fed^til  Government  for  aid,  there  Is  reason  to  l>elieve  that  the  benefits  will  be 
too  long  delayed  and  not  altogether  satisfactory  when  they  are  received. 
Neither  will  it  be  satisfactory  to  depend  alone  on  the  State.  Hitherto  each 
Western  State  has  been  content  to  stand  aloof  and  profit  by  the  expenditures  of 
private  capital  and  the  Federal  (Government  in  converting  deserts  Into  fields  and 
orchards  and  thus  greatly  increasing  the  revenue  of  the  State.  As  previow^ly 
stated,  the  individual  has  not  been  financially  able  to  undertake  so  costly 
enterprises,  and  the  community  is  too  frequently  handicapped  by  a  lack  of 
organization,  and  when  organized  by  the  difllculty  of  securing  the  necessary 
credit  to  construct  works.  If  the  laws  which  have  been  enacted  and  put 
into  operation  for  the  reclamation  of  arid  lands  have  failed  to  accomplish 
what  was  expected  of  them,  it  is  in  a  measure  due  to  the  fact  that  no  broad 
irrigation  policy  has  ever  been  formulated.  All  efforts  at  legislation  thus  far 
made  have  failed  to  correlate  the  various  working  forces  and  unite  them  into 
one  systematic  body.  It  is  believed  that  cooperation  will  remedy  this  defect 
and  that  It  will  be  the  foundation  of  the  Irrigation  policy  of  the  future.  The 
Nation,  the  State,  the  community,  the  corporation,  and  the  water  user  ought 
to  cooperate  in  such  a  way  that  each  will  perform  the  task  best  suited  to  its 
or  his  conditions.  So  many  agencies,  differing  so  essentially  in  organization, 
aims,  and  methods,  can  not  perform  the  same  task  with  equal  proficiency.  But 
this  fact  has  been  ignored  by  our  statesmen.  Much  of  both  National  and  State 
legislation  seems  to  have  had  for  its  object  the  organization  of  independent 
units.  The  irrigation  district,  the  mutual  water  company,  and  the  commercial 
irrigation  enterprise  are  the  creations  of  the  State;  the  Gtovemment  reclama- 
tion project  is  the  creation  of  the  National  (Government.  The  purpose  for 
which  all  of  these  were  created  does  not  differ;  the  task  assigned  to  each  is 
practically  the  same,  yet  all  work  independently  of  each  other  and  all  are 
more  or  less  competitors.    Thus  there  exists  a  situation  the  very  revered  of 
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cooperation.  The  National  Government  Is  employing  all  the  cumbersome 
machinery  of  the  Nation  to  dig  and  operate  distributary  ditches  wlilch  should 
be  the  worlc  of  farmers.  On  the  other  hand,  weak  communities  and  companies 
are  undertalcing  the  construction  of  large  storage  reservoirs  and  other  struc- 
tues,  which  should  be  designed,  built,  and  controlled  by  the  National  Govern- 
ment. If  we  are  to  profit  by  the  failures  of  the  past,  it  would  seem  highly 
desirable  to  consider  the  reclamation  of  arid  lands  as  a  national  problem  in 
which  the  Nation,  the  State,  and  the  individual  have  common  interests,  and 
further,  to  assifm  to  each  agency  engaged  In  reclamation  work  the  part  which 
it  is  best  fitted  to  perform. 

To  accomplish  this  end  the  reclamation  act  should  be  amended  in  such  a 
way  as  to  provide  that  the  money  derived  from  the  sales  of  public  lands  be 
henceforth  used  In  tlie  construction  of  large  storage  reservoirs  and  other  works 
designed  to  Increase  the  available  water  supply  and  that  the  water  so  stored 
be  sold  at  cost  to  communities,  Irrigation  districts,  mutual  water  companies, 
and  Individuals  under  proper  restrictions  and  regulations.  The  reclamation 
of  public  lands  might  be  continued  under  an  amended  form  of  the  Carey  Act. 
Under  this  act  as  amended  the  Federal  Government  would  construct  by  means 
of  reclamation  funds  the  main  structures  and  the  State,  acting  through  various 
agencies,  would  build  and  oi>erate  the  distributaries  and  assist  the  entrymen 
In  the  preparation  of  their  farms,  the  erection  of  the  necessary  buildings,  and, 
in  short,  to  see  to  It  that  each  entryman  was  equipped  In  such  a  way  that  he 
could  at  least  make  a  living  for  himself  and  family. 

Then,  too,  in  the  irrigation  development  of  the  future  each  Western  State 
would  be  compelleil,  we  believe,  to  take  an  active  and  a  leading  part.  Irrigation 
farming  Is  too  vital  to  be  neglected.  The  wealth  which  is  stored  up  In  the 
fertile  soils  of  the  arid  regions  is  its  greatest  asset,  and  as  long  as  water  is 
available  the  authority  vested  in  the  State  should  be  exercised  in  a  judicious 
manner  In  the  gradual  and  systematic  development  of  its  land  and  water 
resources. 

In  extent  of  area  tlie  Kingdom  of  Spain  is  but  a  trifle  larger  than  California, 
with  a  somewhat  smaller  irrigated  area.  As  regards  irrigation,  Spain  may  be 
compared,  therefore,  with  one  of  our  Western  States,  and  In  doing  so  It  may 
be  of  interest  to  note  the  policy  of  this  Kingdom  toward  irrigation.  The  State 
has  recently  expended  over  $7,000,000  In  constructing  the  canal  of  Aragon 
and  Catalonia  for  the  purpose  of  irrigating  some  260,000  acres  in  the  north- 
eastern part  of  the  country.  The  cost  of  this  system  when  complete  will  prob- 
ably exctvd  .$10,000,000,  but  this  expenditure  on  the  part  of  the  State  is 
justified  on  the  ground  of  increased  revenue  from  the  land.  Before  being 
irrigated  the  dry  land  is  taxed  57  cents  per  acre  and  the  irrigated  land  $1.75 
per  acre.*  This  difference,  when  applied  to  all  the  lands  under  the  system, 
amounts  to  over  $300,000  a  year,  which  represents  3  per  cent  of  the  capital 
lnveste<l  by  the  State  In  this  one  enterprise.  The  Increase  in  taxes  is  only 
one  of  the  many  4}enefits  which  the  State  receives.  The  Increase  in  crops, 
population,  manufacturing  plants,  transportation,  and  commerce  vitalize  a 
large  number  of  Industries,  and  the  total  revenue  derived  by  the  State  Is  esti- 
mated at  9  per  cent  of  the  capital  invested. 

Italy,  which  is  no  larger  than  the  State  of  Nevada  and  has  3,500.000  acres 
under  irrigation,  has  gone  even  further  than  Spain  in  aiding  irrigation  devel- 
opment. The  State  not  only  builds,  maintains,  and  operates  canal  systems, 
charging  low  rates  to  water  users,  but  it  also  grants  annual  subsidies  on  the 
capital  Invested  In  Irrigation  works.  A  new  law  Is  now  being  considered  by 
the  Italian  Parliament  which  proposes  to  increase  these  grants  up  to  60  years 

^  Canal  de  Aragon  y  Cataluna,  by  Rafael  de  la  Escasora. 
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and  to  lend  money  at  2  per  cent  per  annum,  repayable  in  50  years,  to  any 
farmer  who  needs  it  for  adapting  his  land  to  irrigation/ 

Irrigation  development  In  the  United  States  seems  to  have  reached  a  stage 
where  substantial  aid  must  be  given  by  the  States  most  vitally  Interested  if 
progress  Is  to  continue.  In  comparatively  few  localities  is  there  any  need  at 
present  for  providing  a  water  supply,  since  large  areas,  In  the  aggregate,  under 
existing  systems  are  not  being  utilized  for  lack  of  farmers.  There  is,  however, 
an  Imperative  need  for  each  Western  State  to  colonize-  its  Irrigable  lands  and 
to  extend  aid  to  both  old  and  new  settlers.  The  State,  If  it  chooses,  can  go  far 
In  controlling  through  its  various  organizations  the  prices  to  settlers  of  Irrigable 
lands  and  water  rights.  It  can  likewise  provide  for  a  system  of  rural  credits 
whereby  the  family  that  is  attempting  to  establish  a  home  under  a  canal  sys- 
tem, as  well  as  all  who  are  engaged  in  farming,  can  secure  smnll  loans  on  the 
best  possible  terms.  Lastly,  the  State  can  give  additional  financial  aid  to  all 
State  Institutions,  such  as  the  agricultural  college  and  the  experiment  station, 
which  have  for  their  purpose  the  Improvement  of  rural  communities.  Such 
agencies,  working  In  cooperation  with  the  various  branches  of  the  Federal 
Government,  can  do  much  to  curtail  the  losses  and  increase  the  prosperity  and 
happiness  of  the  irrigation  farmer. 


THE  WATER   REQUIREMENT   OF   PLANTS   AS    INFLUENCED    BY 

ENVIRONMENT. 

By  LYMAN  J.  BKIGGS, 

Biophysicist  in  Charge  Biophysical  InveMigations,  Bureau  of  Plant  Industry, 

United  States  Department  of  Agriculture, 

H.   L.   SHANTZ, 

Plant  Physiologist,  Alkali  and  Drought  Resistant  Plant  Investigations,  Buredu 

of  Plant  Industry,  United  States  Department  of  Agriculture. 

The  term  "  water  requirement "  Is  used  to  Indicate  the  ratio  of  the  weight  of 
water  absorbed  by  a  plant  during  Its  total  period  of  growth  to  the  weight  of 
dry  matter  (exclusive  of  roots)  produced  during  this  same  period.  The  water 
requirement  of  a  grain-producing  crop  can  be  expressed  either  in  terms  of  total 
dry  matter  or  on  the  basis  of  grain  production  alone  by  dividing  the  total  weight 
of  water  absorbed  during  the  whole  period  of  growth  by  the  total  dry  matter 
or  by  the  weight  of  the  grain,  respectively. 

The  water  requirement  of  crops  is  a  matter  of  special  importance  in  the  west- 
em  United  States  in  sections  where  the  low  rainfall  Is  the  principal  factor  limit- 
ing plant  growth.  It  is  also  of  Importance  in  Irrigated  sections,  since  the  water 
consumed  by  the  crop  determines  to  a  large  extent  the  amount  of  water  which 
must  be  added  through  irrigation. 

METHODS. 

The  method  used  by  the  writers'  in  measuring  the  water  requirement  dilTers 
in  some  respects  from  the  methods  heretofore  employed.  The  crops  under  inves- 
tigation are  grown  in  large  pots  containing  a  sufficient  amount  of  soil  (115  kilos 

^Italian  Irrigation,  by  Prof.  Lulgl  Luggi,  D.  Sc,  in  paper  before  the  International 
Engineering  Congress.  San  Francisco,  1915. 

'For  a  detailed  description  of  the  method,  see  Brlggs,  L.  J.,  and  Shants,  H.  L., 
"The  Water  Requirement  of  Plants — I.  Investigations  In  the  Great  Plains  In  1910 
and  1911,"  Bur.  Plant  Ind.  Bui.  284  (1918).  "Relative  Water  Requirement  of  Plants," 
Jonr.  of  Agr.  Research,  U.  8.  Dept.  Agriculture,  Vol.  III.  No.  1  (1914). 
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or  more)  to  enable  the  plants  to  make  a  normal  growth  and  attain  mature 
development  The  pots  are  provided  with  tight-fitting  covers  with  openings 
for  the  plants,  the  annular  space  around  each  stem  being  sealed  with  wax. 
In  this  way  water  is  prevented  from  entering  the  pots  during  periods  of  rain 
and  direct  evaporation  from  the  soil  is  avoided.  The  initial  and  final  weigh- 
ings of  the  pots  are  made  with  an  accuracy  of  one-tenth  of  a  kilogram,  and 
intermediate  weighings  are  made  regularly  three  times  a  week  in  order  to 
determine  the  amount  of  water  required  to  maintain  the  soil  at  a  suitable 
water  content  The  water  added  is  measured  in  calibrated  2-liter  flasks.  By 
determining  the  initial  and  final  weight  of  the  pots  and  recording  the  total 
amount  of  water  added  to  each  pot,  the  amount  of  water  transpired  is  easily 
computed.  The  crop  is  harvested  when  ripe,  oven  dried,  and  the  total  amount 
of  dry  matter  produced  by  each  pot  is  determined,  from  which  the  water 
requh*ement  of  the  plants  grown  in  each  pot  can  be  calculated.  Six  pots  of 
plants  of  each  variety  are  grown  in  order  to  reduce  experimental  errors  and 
to  provide  a  basis  for  computing  the  probable  error  of  the  mean. 

In  order  to  protect  the  plants  from  severe  hail  and  wind  storms  it  has  been 
necessary  to  conduct  the  experiments  in  screened  inclosures,  which  reduce 
the  sun's  intensity  about  20  per  cent  and  also  reduce  the  water  requirement  by 
a  similar  amount  compared  with  plants  grown  under  freely  exposed  conditions. 
Plants  grown  in  the  inclosure  also  have  a  water  requirement  about  10  per 
cent  lower  than  the  same  variety  grown  in  pots  sunk  in  trenches  surrounded 
by  a  field  of  the  same  grain. 

As  a  further  check  on  the  relative  water  requirement  of  crops  grown 
under  field  conditions  and  in  the  screened  inclosure,  we  have  made  direct 
determinations  of  the  water  requirement  of  crops  grown  in  field  plats.  The 
results  of  such  measurements  are  given  in  Table  I : 

Table  I. — Comparison  of  the  water  requirement  of  Kubanka  wheat  crops  grotcn 
under  field  conditions  and  in  pots  at  Akron,  Colo, 


Class  of  experiments. 


Water  requiremmt. 


Includlzig  ralnftUI 
during  growth. 


Based 
on  dry 
matter. 


Based 
on  grain. 


Excluding  rainfall 
during  growth. 


Based 
on  dry 
matter. 


Based 
on  grain. 


Field  experiment,  1910. 
Field  experiment.  1911 . 
Pot  exi)eriment,  1911. . . 


700 
862 


2,315 
2,380 


486 
466 

468db8 


1,780 
1,614 
l,196i:15 


Soil  moisture  determinations  were  made  at  seedtime  and  at  harvest  by  means 
of  an  extensive  series  of  soil  samples.  The  rainfall  absorbed  by  the  soil  during 
the  period  of  growth  was  also  computed  from  daily  moisture  determinations. 
The  water  requirement  of  Kubanka  wheat  in  1910  and  1911  determined  in 
the  field  was  found  to  be  700  and  862,  respectively.  The  water  requirement 
of  Kubanka  wheat  In  the  pot  experiment  in  1911  was  only  468.  Both  seasons 
were  deficient  in  rainfall  during  the  growing  period,  none  of  the  rains  penetrat- 
ing below  the  first  foot.  These  rains  also  occurred  at  a  time  when  the  crop 
was  drawing  its  moisture  supply  mostly  from  stored  moisture  in  the  subsoil. 
Since  wheat  at  this  stage  of  grovsiJi  is  poorly  adapted  for  absorbing  moisture 
from  the  temporarily  moistened  surface  soil,  it  Is  probable  that  the  greater 
proportion  of  the  rainfall  absorbed  by  the  soil  during  the  growing  period  was 
lost  by  direct  evaporation  into  the  air  and  was  not  utilized  by  the  plants.  If 
the  water  supply  from  rains  during  the  growing  season  is  ignored,  the  water 
requirement  of  Kubanka  wheat  based  on  the  amount  of  stored  moisture  re- 
moved, Is  486  and  466  for  the  two  years,  which  agrees  well  with  the  pot 
determinations. 
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Fig.  1.— general  VIEW  INSIDE  THE  PLANT  INCLOSURE  USED  AT 
AKRON,  COLO.,  SHOWING  PIPE  FRAMEWORK  COVERED  WITH  HAIL 
SCREEN,  WITH  A  BOARD  BASE  SURMOUNTED  BY  A  SINGLE  WIDTH 
OF  CHEESECLOTH. 

The  shelter  is  for  protection  against  hail  and  high  winds.    Com  and  sorghum  are  shown 
in  the  foreground  and  the  small  grains  in  the  background. 


FlO.2.— WEIGHINO  THE  POTS,  SHOWING  SPRING  BALANCE, 
WEIGHING  SUPPORT,  AND  GENERAL  PROCEDURE. 

Two  men  operate  the  weighing  support,  one  of  whom  lifts  the  pot  by 
means  of  a  windlass,  while  a  third  reads  the  balance  and  records  the 
weight.    By  this  method  weighings  can  be  made  at  the  rate  of  two  per    ^--^  t 
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Fig.  3.— SWEDISH  SELECT  OATS,  SHOWING  LUXURIANT  AND  UNIFORM 

GROWTH. 

Six  pots  of  each  crop  are  grown  and  the  water  requirement  of  each  pot  measured  sepa- 
rately.   By  this  means  the  probable  error  of  the  result  of  the  crop  can  be  expressed. 


Fig.  4.— SUDAN   GRASS,  SHOWING    A    LUXURIANT   AND   UNIFORM 
GROWTH  IN  EACH  OF  THE  SIX   POTS. 
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THE  RELATIVE   WATER   REQUIREMENT   OF   CROPS. 

The  standard  crops  differ  greatly  la  respect  to  their  efficiency  in  the  use  of 
water,  and  varieties  of  the  same  crop  also  show  measurable  differences.  The 
wide  range  in  the  water  requirement  of  different  plants  is  shown  in  TaWe  II,  In 
which  is  presented  a  summary  of  the  water  requirement  determinations  at 
Akron,  Colo.,  for  the  three  years  1911,  1912,  and  1913. 

The  results  given  in  this  table  comprise  measurements  of  44  si^ecies  and 
va'ieties  in  1912  and  55  in  1913.  The  writers'  1911  measurements  have  also 
been  included.  The  years  3911  and  1913  were  similar  in  character,  and  the 
same  plants  grown  during  both  years  gave  practically  the  same  water  require- 
ment. The  year  1912  was  cooler  and  the  evaporation  and  light  intensity  were 
much  lower.  These  conditions  had  a  marked  Influence  on  the  water  require- 
ment, the  mean  water  requirement  in  1912  being  only  77  per  cent  of  that  In 
1911  and  1913.  In  order  to  place  all  of  the  determinations  upon  a  comparative 
basis  the  1912  measurements  have  accordingly  been  Increased  30  per  cent  In 
the  table.  « 

Table  II. — Summary  of  fcater-requiremeni  determinations  at  Akron,  Colo.,  in 
1911,  1912,  and  191S,  based  on  the  production  of  dry  matter. 


Voroncth,  C.  1. 16 

Tambov,  8.  D.366 

Black  Voronesh,  S.  D.  334. 
ICniet: 

Korak,  8.  P.  1. 30Q29 

Kmak,  8.  P.  1. 34771 

Konk,  8.  P.  L  23420 

Oannan,  8.  P.  1.36845 

Turkestan,  8.  P.  1. 30eM. .. 


^uuM^j  Dwarf  BlaokhoU.  C.  I.  340. . , 
Kaol&mg,  brown.  8.  P.  1. 34903. . . . . 

Kafljrrwhite,C.I.370 

Red  amber,  d.  P.  1. 17563 

KaAr,  Early  BiackfauU,  C.  1. 472. . 
Minnesota  Amber,  A.  D.  1. 341-13. 
KaAr,  BlackhuU,  8.  P.  I.  24075. . . . 

Mllo,  white,  C.I.  365 

KaflrDnrra,  C.I.  198-15-3 

Feterlta,  C.  1. 182 

ICUo,  sTp.  1. 34960 

Dmra.  white,  8.  P.  I.  24097 

MUo,  dwarf,  8.  P.  1. 24070 

Sudan  grass,  8.  P.  I.  25017 


Com: 


WhitexEsperanza . 

Tni^iffn  Flint 

China  WhitexHopi 


Hop!.. 

Chma  WhiteXLanma.. 
Dent 


r^nicum  muiaooum  , 

....do 

....do 


Chaetochloa  italica. 

do 

do 

.....do 

do 


Hoicus  sorghum. 
,do 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 


Hoicus  sorghum  sudan- 


Zeamajrs. 

.do 

.do.... 
do.... 
do.... 
do.... 
do.... 
do.... 


Northwestern  Dent 

Laguna. 

Bloody  Butcher do. 

Iowa  silvennine do. 

China  White I do. 

Teoshite:  I 

China  WhitexTeosinte I 

Teosinte I  Euchlaena  mexicana . 

Wheat:  i 

Turkey,  C.  1. 1571 Triticum  aestlvum .  . 

Kharkov,  C.  L  1583 ' do. 


Kubanka,  C.  1. 1440. 

Galgakw,  C.I.  2398 

Bmmer,  C.  1. 2951 

Spring  Ohirka,  C.  L  1517 . . . . 
l^irvel  Bluestem,  C.  1. 3062. 


Triticum  durum 

Triticum  aestivum. . 
Triticum  dicoccum., 
Triticum  aestivum . 
do 


•im±i 

270±1 

341  ±10 

261  ±15 

265±3 

287i:2 

293±9 

444i:9 

315±3 

325±2 

342±5 

345±3 

361±6 

376±5 

377±7 

384i:8 

405±7 

3 

407i:5 

413i:5 

376±4 

J 

390±11 

473±8 

1 

476±8 

492±4 

496±4 

545±7 

2 

550±3 

2 

559+4 

293 


310 


322 


383 


513 
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Tabi-e  II. — Summary  of  icater-reqnirement  dctermifmtions  at  Akron,  Colo.y  in 
101  ly  1912,  and  191S,  based  on  the  prod  net  ion  of  dry  matter — Continued. 


Plant. 


GRAIN  CHOPS— continued. 
Barley: 

Hannchen,  C.  1.531 

Beardless.C.  I.  716 

Beldl,  C.  1. 190 

White  Hull-less,  C.  I.  595 

Buckwheat 

Oats: 

Canadian,  C.  1. 444 

Swedish  Select,  C.  1. 134 

Burt,C.  I.  293 

Sixty-day.  C.  1. 165 

Rye,  sprini;,  C.  I.  73 

Rice,  Honduras,  C.  1. 1643 

Flax,  North  Dakota,  No.  155 


OTHKB  CROPS. 

Beet,  sugar: 

Momson-grown  Klelnwanzleben . . 
Potato: 

Irish  Cobbler 

McCormick 

Crucifers: 

Cabbage,  Early  Jersey  Wakefield  . 


Turnip,  Piuple-Top 

Rape 

Cotton,  Triumph 

Cucurbits: 

Watermelon,  Rocky  Ford 

CantaloupeJlocky  Ford 

Cucumber,  Boston  pickling 

Squash,  Hubbard 

Pumpkin,  common  field 

Legumes: 

Cowpeas,  S.  P.  L  29282 

Chick-pea,  8.  P.  I.  24322. 

Bean,  navy 

Bean,  Mexican 

Bean,  soy,  8.  P.  I.  21765 

Bean,  soy  (wUd),  8.  P.  1. 25138 

Clover,  sweet.  8.  P.  1. 21216 

Pea,  garden,  8.  P.  1. 30134 

Pea,  garden,  8.  P.  I.  22637 

VetchThalry,  8.  P.  I.  34268 

Bean,  horse,  8.  P.  I.  25645 

Bean,  horse,  8.  P.  1. 15429 

Vetch,  purple,  8.  P.  1. 18131 

Clover,  red.  8.  P.  1. 84869 

aover,  crlmaom,  8.  P.  1. 33742 

Alfolfa,  Peruvian,  8.  P.  1. 30206 

AlMfa,  Qrlmm,  A.  D.  I.  E-23-20-52.. 

AlMftL  yellow-flowered 

Alfallia,  Grimm,  8.  P.  I.  25695 


Wheat-grass.. 
Brome-grass.. 


NATIVB  PLANTS. 


Tumbleweed 

Pigweed 

Purslane 

Grass,  buffalo 

Thistle,  Russian 

Grass,  buffalo  and  grama.. 

Cocklebur 

Gumweed.. 


Sage,  mountain 

Sunnower  (Akron). 
Sunflower  (sand  hll 


Sunflower, 

Lamb's  quarters 

Marigold,  feUd 

Ragweed,  western 

Wheat-grass,  western, 


Botanical  name. 


Hordeum  distichon . . 

Hordeum  vulgare 

do 

....do 

Fagopyrum  vulgare.. 


Avena  sativa 

....do 

....do 

....do 

Secale  cereale 

Orysa  sativa 

Liniun  usitatissimum . 


Beta  vulgaris 

Solanum  tuberosum., 
....do 


Brassica  oleraoea  capi- 
tata. 

Brassica  rapa 

Brassica  nanus 

Gossypium  hirsutum . . . 

Citrullus  vulgaris 

Cucumis  melo 

Cuoumis  sativus 

Cucurbita  maxima 

Cucurbita  pepo 


Vigna  sinensis 

Cicer  arietinum 

Phaseolus  vulgaris. 

....do 

Sojamax 

do.. 


MeUIotusalba... 
Pisum  sativum., 
do.. 


Vidavilloea.., 
Vidafaba.... 
do.. 


Vida  atropurpurea 

Trilollum  pratense 

Trifolium  incamatum. 

Medicago  sativa 

do 

Medicago  falcata 

Medicago  sativa 


Agropyron  desertorum. 
Bromus  Inermis 


Number 
of  obser- 
vations 
(years). 


Water  requirement. 


Amaranthus  graecUans. . 

Amaranthus  retroflexus. 

Portulaca  oleraoea , 

Buchloe  dactyloides 

Salsola  pestlfer 

/BulbiUs  dactyloides. . . . .  \ 
VBoutsloua  oligostychya.  / 

Xanthium  commune. . . 

Grindelia  squarrosa 

Artemisia  mgida 

Helianthus  petiolaris. . . 

do 

Helianthus  annuus 

Chenopodium  album. . . 

Boobera  papposa 

Ambrosia  elatior 

Agropyron  smlthii 


Of  spe- 
cies or 
variety. 


502:1:4 

534±7 
542±3 
556db2 
578±13 

550d:8 

504±4 

613i:3 

622±9 

68.5±7 

710±15 

905i:25 


397i:6 

554:1:9 
717±11 

539±7 

639:1:31 
743±7 
646±11 

600±15 
621i:27l 
713±11/ 
748d:8\ 
834i:17/ 

571±8 

663±18 

682i:4 

773±8 

672±9 

815±26 

770±6 

775±5 

800±17 

600i:8 

772±11 

780±10 

935±9 

789±9 

806i:8 

651i:12 

844±8 

865i:18 

963±9 

705±27 
1,016±26 


277±4 

297±4 

292±11 

308±17 

336±5 

389±12 

432±13 
608±23 
616±18 
774  ±20 
670±11 
705i:8 
801  ±41 
881  ±26 
948±66 
1,076±29 


Mean 

of 
genus. 
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The  results  given  in  the  summary  table  therefore  represent  the  water  require- 
ment of  the  plants  for  years  similar  to  1911  and  1913,  when  grown  in  a  screened 
inclosure,  which  reduces  the  solar  radiation  to  80  per  cent  of  its  normal  value. 
According  to  measurements  made  with  wheat,  alfalfa,  and  cocklebur,  the  removal 
of  the  inclosure  would  increase  the  water  requirement  as  given  in  the  table 
by  25  per  cent.  The  plants  grown  outside  the  inclosure  were  isolated  and  freely 
exposed,  while  plants  under  field  conditions  mutually  pi'otect  and  shade  one 
another  to  some  extent.  Gomparison  with  wheat  plants  grown  in  pots  sunk  in 
trenches  indicates  that  the  inclosure  measurements,  at  least  in  the  case  of 
wheat,  are  less  than  10  per  cent  below  the  water  requirement  of  plants  exposed 
under  field  conditions. 

These  measurements  represent  the  relative  water  requirement  of  the  different 
plants  tested,  subject  to  the  limitations  imposed  by  the  difference  in  the  growth 
period  of  the  plants.  The  measurements  in  1912  would  also  indicate  that  the 
character  of  the  season  infiuences  the  water  requirement  of  some  plants  more 
than  others.  For  this  reason,  where  the  results  .of  two  or  more  years  have  been 
combined  in  the  table  the  probable  error  has  been  confined  to  the  errors  of 
experiment  and  does  not  include  the  fiuctuations  in  water  requirement  due  to 
the  season. 

In  order  to  facilitate  comparison  the  plants  have  be^i  arranged  under  three 
main  heads — grain  crops,  other  crops,  and  native  plants.  Under  "  Grain  crops  *' 
are  also  included  certain  sorghums  and  millets,  which  are  usually  grown  for 
forage.  Under  the  heading  **  Other  crops  "  are  included  principally  the  legumes, , 
cucurbits,  crudfers,  sugar  beets,  cotton,  and  potatoes,  as  well  as  some  of  the 
introduced  grasses.  Under  the  heading  ** Native  plants"  are  listed  indigenous 
q)ecies,  as  well  as  certain  introduced  species  which  have  become  thoroughly 
established. 

The  grain  crops  fall  rather  naturally  into  two  sections — those  of  low  water 
requirement  (proeo,  millet,  sorghum,  and  corn)  and  those  of  high  water  re- 
quirement (wheat,  barley,  oats,  rye,  and  fiax).  The  plants  with  a  compara- 
tively low  water  requirement  are  late-manuring  crops,  which  make  their  best 
growth  during  the  hottest  and  driest  portion  of  the  summer.  The  plants  having 
a  comparatively  high  water  requirement  mature  during  midsummer  and  make 
their  best  growth  during  the  earlier,  cooler  period  of  the  year.  The  range  in 
water  requirement  of  the  first  group  is  from  261  for  Kursk  millet  to  467  for 
Sudan  grass,  while  the  range  in  the  second  group  is  from  473  for  Turkey  wheat 
to  905  for  flax. 

Representing  the  water  requirement  of  proso  as  1,  the  water  requirement  of 
the  grain  crops  is  as  follows :  Millet,  1.06 ;  sorghum,  1.10 ;  corn,  1.26 ;  teosinte, 
1.34;  wheat,  1.76;  barley,  1.83;  buckwheat,  1.98;  oats,  2.04;  rye,  2.34;  rice, 
2.42;  and  fiax,  3.38.  In  other  words,  fiax  requires  more  than  three  times  as 
much  water  and  rice  more  than  twice  as  much  water  as  proso  and  millet  in 
producing  a  pound  of  dry  matter. 

In  the  second  group  sugar  beet  ranks  first,  having  a  water  requirement  almost 
as  low  as  corn.  Potato  ranks  next,  followed  by  crucifers,  cucurbits,  legumes,  and 
grasses,  in  order.  A  wide  range  is  shown  in  each  of  these  families.  The 
groups  as  a  whole  show  a  range  somewhat  less  than  the  grain  groups. 

Representing  the  water  requirement  of  sugar  beet  as  1,  the  values  for  the 
**  Other  crops,"  exclusive  of  the  legumes,  are  as  follows :  Cabbage,  1.36 ;  Irish 
Cobbler  potato,  1.39;  watermelon,  1.51;  cantaloupe,  1.57;  turnip,  1.60;  cotton, 
1.63;  cucumber,  1.80;  wheat  grass,  1.85;  rape,  1.87;  squash,  1.89;  pumpkin, 
2.10;  and  brome  grass,  2.56. 

The  cowpea  was  the  most  efficient  of  the  legumes.  Representing  its  water 
requirement  by  1,  that  of  the  other  legumes  is  as  follows:  Peruvian  alfalfa, 
1.14;  chick  pea,  1.16;  soy  bean,  1.18;  navy  bean,  1.20;  hairy^  vetch,  ^ 
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clover,  1.85;  Mexican  bean,  1.35;  horse  bean,  1.86;  red  clover,  1.88;  garden 
pea,  1.88;  crimson  clover,  1.41;  wild  soy  bean,  1.42;  select  Grimm  alfalfa, 
1.48;  yellow-flowered  alfalfk,  1.51;  purple  vetch,  1.84;  and  onselected  Grimm 
alf^Ofa,  1.68. 

The  native  plants  show  a  range  In  water  requirement  greater  even  than 
the  cultivated  crops.  Amaranths,  buffalo  and  grama  grasses,  purslane,  and 
Russian  thistle  have  a  low  water  requirement  and  compare  favorably  with 
millet  and  sorghum,  while  sunflower,  fetid  marigold,  western  ragweed,  and 
western  wheat  grass  have  a  high  water  requirement,  about  equal  to  that  of 
alfalfa. 

Representing  the  water  requirement  of  tumbleweed  (Amaranthus  graeclzans) 
as  unity,  the  water  requirement  of  these  native  plants  is  as  follows :  Purslane 
1.05 ;  pigweed,  1.07 ;  buffalo  grass,  1.11 ;  Russian  thistle,  1.21 ;  buffalo  and  grama 
grasses,  1.40;  cocklebur,  1.56;  gumweed,  2JJ0;  mountain  sage,  2.22;  sunflower, 
2.56;  narrow-leaved  sunflower,  2.80;  lamb's  quarters,  2.88;  fetid  marigold,  3.18; 
western  ragweed,  8.42 ;  western  wheat  grass,  8.88. 

Varieties  of  the  same  crop  often  differ  widely  in  water  requirement  In 
the  case  of  barley,  the  variety  having  the  highest  water  requirement  was  8 
per  cent  above  the  lowest;  oats,  11  per  cent;  wheat,  18  per  cent;  proso,  27 
per  cent;  com,  81  per  cent;  vetch,  35  per  cent;  alfalfa,  48  per  cent;  sorghum, 
60  per  cent;  and  millet,  70  per  cent  This  wide  range  in  water  requirement 
among  the  varieties  of  many  crops  encourages  the  belief  that  strains  may  yet 
be  secured  which  are  still  more  efficient  in  the  use  of  water  than  those  now 
grown  in  dry-land  regions. 

FACTOBS   AFFECTING  THE   WATER  BBQUIBBMENT. 

The  measurements  presented  above  are  directly  comparable  since  the  plants 
were  grown  at  the  same  station  under  similar  conditions  of  climate  and  soil 
fertility.  The  water  requirement  is,  as  a  rule,  greatly  influenced  by  the  factors 
of  the  environment  If  the  conditions  of  either  soil  or  climate  are  such  as  to 
retard  growth,  the  effect  will  be  shown  in  a  higher  water  requirement.  This 
will  appear  from  the  following  discussion. 

son.  FEBTILITT. 

Many  experiments  have  been  conducted  to  determine  the  effect  of  the  fer- 
tility of  the  soil  upon  the  water  requirement  of  the  crop  grown  in  that  soil. 
In  highly  productive  soils  the  addition  of  fertilizers  has  little  or  no  effect  upon 
the  water  requirement  The  soils  employed  by  the  writers  in  all  eiq;>eriment8 
at  Akron,  for  example,  give  as  low  a  water  requirement  in  their  natural  condi- 
tion as  they  do  with  the  addition  of  fertilizer.  With  a  poor  soil,  however, 
the  water  requirement  is  often  reduced  one-half  or  even  two-thirds  by  the 
addition  of  fertilizer,  as  is  shown  by  the  investigations  of  Montgomery  and 
Kiesselbach.^  They  measured  the  water  requirement  of  corn  grown  in  an  in- 
fertile soil,  an  intermediate  soil,  and  a  fertile  soil.  Their  results  are  given  in 
Table  III,  and  show  a  great  variation  in  the  water  requirement  of  com  when 
grown  in  the  three  types  of  soil  without  manure. 

Table  III. — Water  requirement  of  cam  at  influenced  by  $cU  fertility,  according 
to  Montgomery  and  Kiesselhach, 


Average  dry  weight 

Water  reqairenunt  baaed  oa— 

Sou. 

perptont. 

Total  dry  matter. 

Dry  ears. 

No 
mmmre. 

Manure. 

No 
manure. 

llanore. 

No 
manure. 

Manure. 

Inrertlto 

Gramt, 
118 
184 
370 

arsMC. 
87« 
414 

473 

560i:l« 
479i:ll 

30Oi:8 
841i:4 

S47i:« 

a,180±436 

l,100i:  M 

799±  80 

W»±iS 
870i:80 
6a±18 

Intermediate 

Fertile 

1  Montgomery,  B.  G., 
Nebraska  Agr.  Bxp.  Sta.  Bui. 


128,  15  pp.,  1912. 
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When  manure  was  added,  however,  the  water  requirement  was  found  to  be 
the  same  in  each  type  of  solL 

This  experiment  and  others  of  a  similar  nature  show  that  transpiration  and 
growth  are  not  necessarily  proportional,  even  under  the  same  climatic  condi- 
tions, and  that  the  water  requirement  is  profoundly  affected  by  the  plant  food 
available  in  the  soil. 

son.  HOISTtTBB  OOMTCNT. 

A  review  of  the  literature  shows  many  experiments  relating  to  the  effect  of 
the  water  ccmtent  of  the  soil  on  the  water  requirement  of  the  crop.  Many 
of  these  experiments  were  conducted  in  open  pots  and  the  evaporation  from 
the  soil  estimated  by  means  of  che<±  pots,  which  is  an  uncertain  procedure. 
In  experiments  in  which  a  certain  number  of  pots  are  maintained  at  a  high 
moisture  content  and  others  at  a  low  moisture  content,  a  serious  error  is  also 
introduced  through  the  unequal  distribution  of  the  water  added.  When  the 
soils  are  kept  at  a  low  water  content,  the  small  amount  of  water  required  from 
time  to  time  to  bring  the  pot  to  its  normal  weii^t  is  sufficient  to  moistei  only 
a  comparativdy  small  portion  of  the  soil  mass  about  the  point  of  application. 
In  ^ect,  then,  the  plants  in  the  low  soil-moisture  content  series  are  grown  in 
a  very  restricted  mass  of  moist  soil  compared  with  plants  grown  with  an 
optimum  soil-moisture  content  Plants  grown  in  the  dry  soil  series  may  there- 
fore have  a  higher  water  requirenent  due  to  a  deficiency  in  plant  food  rather 
than  to  any  influence  of  the  amount  of  moisture  available.  In  order  to  over- 
come this  difficulty,  the  writers  have  adc^ted  the  plan  of  growing  a  small  plant 
in  a  large  soil  mass,  to  which  no  water  is  added  during  the  period  of  grovrth. 
Data  on  such  an  experiment  are  presented  in  Table  IV.  The  initial  moisture 
content  varied  from  14.6  to  21  per  cent  This  represents  about  the  maximum 
range  in  moisture  content  which  can  be  employed  in  such  an  experiment  with 
Akron  soiL  A  moisture  content  below  14.6  per  cent  would  not  supply  sufficient 
water  to  mature  the  plant,  while  with  21  per  cent  of  water  the  soil  is  decidedly 
muddy.  A  consideration  of  the  table  will  show  that,  while  the  total  dry  matter 
increased  as  the  moisture  content  of  the  soil  was  increased,  at  least  up  to  17 
per  cent  the  water  requirement  was  practically  the  same  in  all  cases,  the  great- 
est difference  being  less  than  twice  the  probable  error. 

Table  IV. — The  effect  of  differeiU  sail  maUture  contetUB  on  the  water  require^ 

ment  of  Turkey  wheat. 


PwetnUfi  of  Mil  moistara. 

14.6 

16.5 

16.3 

17.a 

81.0 

Tfl**l  rtry  mattv 

109 

8n±8 

138 

S64i:8 

188 
878^11 

186 
867^8 

186 

866i:8 

EFFECT  OF   CUMATIO   FACT0B8. 

Numerous  investigators  have  shown  that  the  water  requirement  of  plants  is 
profoundly  influenced  by  atmospheric  factors.  Experiments  conducted  during 
differeht  portions  of  the  same  season  or  during  different  seasons,  or  at  different 
places,  seldom  give  the  same  result,  due  to  the  fact  that  the  climatic  condi- 
tions are  not  the  same  during  the  various  experiments.  This  is  well  illustrated 
by  the  water  requirement  measurements  at  Akron,  Colo.,  in  1911  and  1912.  The 
summer  of  1911  was  hot  and  dry ;  while  that  of  1912  was  unusually  favorable. 
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the  latter  being  due  largely  to  a  marked  reduction  in  solar  radiation*  The  nor- 
mal intensity  of  the  sunlight  at  the  earth's  surface  was  reduced  by  about  20 
per  cent  during  the  summer  months  of  1912 — probably  due  to  the  presence  of 
atmospheric  dust  from  the  eruption  of  Mount  Katmai  early  in  June.  The 
evaporation  during  this  same  period  was  reduced  by  about  25  per  cent,  while 
the  water  requirement  of  25  varieties  at  Akron  (see  Table  V)  was  reduced  21 
per  cent. 

Table  V. — Comparison  of  ivater-requirement  measuremenU  at  Ahron,  Colo.,  in 

1911  and  1912. 


Ratio, 
1918  to 
1911. 

Crop. 

1911 

1913 

WbMt: 

Knbtnkft t»t rr,  -. 

468i:8 
681±5 
806^8 
684dbl4 

005^5 
689:i:7 
886±14 
816±7 

537^8 
648±a 
543±8 
844^9 

7a4db7 

308:kl0 

420±3 

819±5 

396i:4 
838±8 
278±5 
831±a 
301±3 
M8d:18 

1.068:fcl6 
709±9 
877db8 

394i:7 
451±4 
457±3 
438i:8 

491^13 
449±8 
899i:8 
4S8±5 

443i:8 
418±4 
439±1 
408i:8 
490±9 

880:^10 

808±7 

889±8 

887^4 
378±4 
269^5 
855±8 

»8±1 
a48±7 

859db8 
688±4 
821  db8 

a  84^.  03 

BlUfifltan r,..,.T..rT,,.--T r      -T 

.85i:.01 

.90±.01 

Kmimir ..,„,...,,,„,  ^-,-^^---,-.  ^,^.^.- 

.80i:.03 

Oats: 

Bizty-day 

.81^.03 

bS!!?^;":;»;;;ii;;i;!;ii;;ii;;;;;;!!!;!;;;;:. ;.;.!.;.. I 

•  TOcfc.Ol 

ranaAian 

.87:fc.03 

SwwUflhSdMt 

.d9i:.01 

yfamah^ .TT 

.84^.01 

Beldi * 

.7«±.01 

White  HuU-kn 

.81±.01 

BmrAlfm ........^t  

.74i:.03 

RT*.    nnlTl£ ......,.».  rr..TrTTrrT»r»Trr»-T rT 

.d9±.01 

Corn: 

Nortbwestani  Dent 

.75:fc.08 

T«i«r^  ftl1r«rmfti^~ 

.78db.a2 

Eqwrama 

.79^.01 

SoT^uin: 

Red  Amber 

.80±.03 

MUo.  Dwarf 

.82i:.03 

ir^r,  Ria4«M>iil1 

.98±.03 

Durra,  VIThite 

.79^.01 

Kaolianff,  Brown 

.74db.01 

MMi*t,  G«Tnin 

.94db.06 

Legumes: 

.«S:fe.C0 

Clorefi  sweet • 

.90^.03 

Beet,  mgar 

.85db.Q8 

.79:fe.03 

.75i:.03 

The  effect  of  climate  on  the  water  requirement  Ls  further  illustrated  by  com- 
paring the  results  obtained  at  Akron  in  1911, 1912,  and  1913,  Table  VI. 

Table  Yl.-^Compariion  of  the  ¥>ater  requitement  of  the  $ame  crops  at  Akrons 
Colo.,  1911, 1912,  and  191S. 


Water  requirement. 

1911 

1913 

1918 

Ratio. 

1918  to 
1911. 

1913  to 
1918. 

Wheat.  Kubanka 

488±8 

618i:7 
639±7 

388±10 

894±7 

4S8±5 
449±3 

380^10 
385i:7 
818±7 

498i:5 

617±9 
817±5 

899^13 
368:b8 
418±4 

1.06 

1.00 
.97 

1.08 

aso 

flWMlillh  flAUKtt 

.69 

Bart 

.78 

Com: 

Northwestern  Dent 

.70 

Hopi 

.80 

ChJEa  White 

.76 
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Tabi£  VI, — Comparison  of  the  water  requirement  of  the  same  crops  at  Akron, 
Colo.,  1911, 1912,  and  iPi5— Ck>ntinued. 


Water  requirements. 

1911 

1913 

1913 

Ratio. 

1918  to 
1911. 

1913  to 
1913. 

Sofghum; 

MimMKfoU  Ambw 

239±3 
237±4 
187±3 

067±11 

296±3 
390±1 
386±4 

834±8 

775±5 

660±15 

W7±ll 

744±17 

0.80 

Red  Amber 

2g6i:4 

a99 

.80 

M1Yl4it,  TTflrjtV. 

.60 

Legomfls: 

AiffiiK,  Ofimm 

l,068i:l« 
800±17 
448±11 

.77 
.97 
1.47 

.79 

Peft,  wirtittn . . . . , ,,,,,,-„,,,.,,,.„,„, 

Potato, 'iHsb  Cobbler 

"488±i4* 
490±0 

.76 

RlM 

.07 

Mean  water-requireineiit  ratio 

1.04±.04 
.94±.04 

0.75i:.01 

Eyaporation  In  Incbes  for  three  summer 

28.40 

31.43 

30.75 

.80db.O3 

The  condtiong  in  1911  and  1918  were  so  similar  that  crops  grown  daring  both 
years  had  in  most  instances  practically  the  same  water  reqoirement  The 
mean  water  requirement  of  crops  grown  in  1912  was  76  per  cent  of  the  mean  for 
the  same  crops  in  1918. 

■VAPOiRATION. 

The  correlation  between  evaporation  and  water  requirement  obtained  in  the 
case  of  crops  of  alfalfa  grown  at  four  different  stations  in  the  Great  Plains 
during  the  year  1912  is  presented  in  Table  VII.  The  statiohs  here  referred  to 
are  in  a  line  extending  from  the  Panhandle  of  Texas  to  northern  North  Dakota. 
It  will  be  seen  that  the  water  requironent  is  highest  in  Texas  and  decreases  as 
one  passes  to  stations  located  further  north.  In  the  last  column  of  the  table  is 
given  the  ratio  of  the  water  requirement  to  the  daily  evaporation,  from  which 
it  will  be  seen  that  a  proportionality  exists  throughout  a  wide  range  in  water 
requirement  In  other  words,  the  second  crop  of  alfiilfa  grown  at  diiferent 
stations  on  the  Great  Plains  was  found  to  have  a  water  requirement  varying 
directly  with  the  dally  evaporation  rate  from  a  free  water  surface  at  these 
stations. 

Tabix  VII. — Water  requirement  of  the  second  crop  of  Orknm  Alfalfa  at  different 
stations  in  the  Great  Plains,  1912. 


Growth  period. 


Days. 


Water 
require- 
ment. 


Evapora- 
tkmln 


Dally 
evapora- 
tlonin 


Ratio  of 
water 

require- 
ment 

to  dally 

evapora- 
tlcm. 


Wllll8ton,N.Dak< 
KeweU,?.Dak... 

Akron,  Oolo 

I>albart,Tex. 


Jnly39-8ept.l0.. 
Aug.9-Sept.34 
July30-Sept.O. 
July30-Ang.81 


518:^13 

030:fe8 

-868^18 

1,006±8 


7.6 
8.0 
9.5 
11.0 


0.1M 
.187 
.330 
.300 


38 
84 


It  must  not  be  concluded,  however,  that  the  water  requiranent  is  always  pro- 
portional to  the  evaporation.  The  transphration  rate  and  the  evaporation  rate 
do  not  necessarily  respond  alike  to  a  given  change  in  environment  The  water 
requirement  is  moreover  dependent  upon  growth  as  well  as  transpiration,  and 
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an  environment  which  is  favorable  to  the  growth  of  one  crop  plant  may  be 
unsulted  to  another.  The  results  presented  in  Table  VIII,  which  show  the 
water  requirement  and  transpiration  for  wheat  and  sorghum  at  Akron,  Colo., 
and  Amarillo  and  Dalhart,  Tex.,  illustrate  this  point.  The  evaporation  from 
a  free  water  surface  in  northern  Texas  during  the  growth  period  of  wheat 
and  sorghum  averaged  18  per  cent  above  that  at  Akron,  Colo.  The  water 
requirement  of  sorghum  was  practically  the  same  in  the  two  localities,  while 
the  water  requirement  of  wheat  averaged  36  per  cent  higher  in  northern  Texas 
than  in  Colorado.  This  indicates  that  sorghum  is  relatively  better  adapted 
to  the  warmer,  drier  climate  of  northern  Texas  and  that  wheat  is  relatively 
better  adapted  to  the  cooler  climate  of  Ck>lorado. 

Table  VIII. — Comparison  of  the  relative  evaporation  and  of  the  relative  water 
requirement  at  two  stations  in  the  Great  Plains  in  1910  and  1911. 


Station. 


Year. 


Qr<^. 


Orowing  pwiod. 


Evaporation. 


Ac- 
tual. 


RtlBr 

tiva. 


Wator  raqulra- 


Ao- 
tnal. 


tive. 


AkrmkjOAo.. 
Amarillo,  Tax 
Akron.Oolo.. 
Amari!lq,Tex 
Akron,  Colo.. 
I>aUiart.Tax. 
Akron,  Colo. . 
Dalhart,  Tax. 


1 1910 
1910 
1911 
1911 


VThaat 

Sorghum 

Whaat 

Sorghum. 


/Apr.l8toAng.3.., 
lApr.5toJalyl9.. 

1l2a7  26to8ept.28.. 

May  10  to  Aug.  28. 

^yl3toAt]g.2... 

Apr.  26  to  July  18. 
l/M!ayl2toSapl.4.. 
\May  14  to  Sept.  12.. 


27.7 

100 

84.0 

122 

38.0 

100 

87.7 

114 

24.8 

100 

28.5 

115 

35.0 

100 

41.9 

120 

860 

869 
468 
073 
298 

818 


100 
138 
100 
101 
100 
148 
100 


HUMIDITY. 

The  effect  of  the  humidity  of  the  air  on  the  wat^  requirement  is  shown  in 
Table  IX.  These  measurements  were  made  in  two  plant  houses  at  Washing- 
ton, D.  O. ;  one  kept  dry  and  the  other  damp,  the  two  houses  being  maintained 
as  nearly  as  possible  at  the  same  temperature.  It  will  be  seen  that  in  each 
instance  the  water  requirement  in  the  damp  house  was  less  than  in  the  dry 
house,  the  first  ranging  from  66  to  80  per  cent  of  the  second.  For  seven  of  the 
nine  crops  tested  the  ratio  falls  within  the  limits  73  to  80  per  cent  While 
the  crop  plants  tested  do  not  all  aiq[)ear  to  respond  exactly  alike  to  differences 
in  the  moisture  content  of  the  air,  they  all  show  under  the  same  temperature 
conditions  a  marked  increase  in  water  requirement  as  the  humidity  Is  decreased. 

Table  IX. — T?ie  effect  of  difference  in  air  humidity  on  the  water  requirement, 

1913. 


Crop. 


Water  requirement. 


Damp 
house. 


Dry 
home. 


Ratio 
damp 
to  dry. 


Kubanka  wheat 

Hannchen  harley 

Spring  rye 

Bart  oats 

QrimmalliUia 

Kursk  millet 

Red  Amber  sorghum. .. . 
Northwestern  Dent  com. 
Handurasrloe 


826 
768 
876 
760 
906 
967 
228 
210 


1,062 

1,087 

1,100 

1,048 

1,878 

886 

207 

268 

748 


70 
78 
80 
78 
66 
00 
75 
80 
70 
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The  influence  of  relative  humidity  on  the  water  requirement  is  further  illus- 
trated by  the  experiments  of  Montgomery  and  Kiesselbach^  with  com.  Two 
greenhouses  were  used,  one  of  which  was  ventilated,  while  the  other  kept  as 
humid  as  possible  by  moistening  the  floor  and  by  using  atomizers  on  the 
water  system.  Registering  thermometers  and  hygrometers  were  used  to  record 
the  t^nperature  and  humidity  in  each  house  and  the  evaporation  from  a  free 
water  surface  was  also  measured.  The  results  are  summarized  in  Table  X, 
from  which  it  appears  that  in  the  dry  house  the  water  requirement  of  the  com 
was  56  per  cent  higher  than  in  the  humid  house.  It  is  also  of  interest  to  note 
that  the  evaporation  in  the  dry  house  exceeded  that  in  the  humid  house  by  the 
same  amount,  56  per  cent 


Tabix  X. — Relation  of  humidity  and  other  factors  to  the  water  requirement  of 
com,  according  to  Montgomery  and  Kiesselbach  (1912,  p,  4). 


Dry 
notiM. 


Htunld 
nooae. 


Ratio 
htunld 
to  dry. 


.percent 
..VT.do.. 


Mean  temperature: 

12  boon  of  night 

13  boon  of  day 

Umn  relathre  humidity: 

U  boon  of  nlfdit 

13  hours  of  day 

Total  weight  of  8  plants. 

ATeraffe  leaf  area  per  plant 

Total  water  oaed 

Water  leaolrenient: 

Based  oo  dry  welfi^t 

Baaed  on  sqoare  Inches  of  leaf  area. 

Water  evaporated  bom  86  square  Inches  of  free  water  surface.. grams. 


crams 

.square  niches 
kUograms 


80 
^1 

48 

87 

670.86 
1,07» 
237.785 

840 
37.8 
3,891 


76 


78 

58 

861.77 
1,070 
184.380 

101 
10.3 
3,187 


1.56 
1.70 
1.56 


It  is  also  possible  to  determine  from  Montgomery  and  Kiesselbach's  data 
the  relation  of  the  saturation  deficit  to  water  requirement'  Other  environ- 
mental factors  being  the  same,  the  rate  of  evaporation  from  a  free  water 
surface  would  be  approximately  proportional  to  the  saturation  deficit  Since 
the  transpiraticm  at  ni|^t  is  so  small  that  it  may  be  disregarded,  it  is  necessary 
to  coAipare  only  the  saturation  deficits  in  the  two  houses  during  the  daylight 
hours.  Tlie  ratio  of  these  is  U5S  compared  with  1.50  obtained  by  Montgomery 
end  Kiesselbach  as  the  ratio  of  the  water  requirement  of  corn  in  the  two 
houses.  Within  the  limits  of  these  experiments,  therefore,  the  water  require- 
m^t  of  com  appears  to  be  directly  proporticHial  to  the  saturation  deficit 

TEMFEBATUBB. 

Tonperature  would  be  expected  to  have  a  marked  influence  on  water  require- 
ment, since  growth  depends  so  largely  upon  suitable  temperature  conditions. 
The  direct  determination  of  the  effect  of  temperature  necessitates  the  use  of 
controlled  plant  houses,  in  which  all  factors  other  than  temperature  are  main- 
tained as  nearly  as  possible  the  same.  Some  measurements  by  the  writers  on 
the  effect  of  temperature  are  presented  in  Table  XI.  The  cold  house  was 
aut<Hnatically  maintained  at  a  temperature  of  from  SO""  to  55''  F.,  the  warm 
house  at  about  SO**  F.  The  saturation  deficit  in  the  two  houses  was  kept 
approximately  the  same  by  the  use  of  atomizers  in  the  water  system  of  the 
warm  house.    The  plants  were  grown  continuously  at  the  stated  temperatures 

1  studies  in  regoirement  of  com.     Nebraska  Agr.  Exp.  Sta.  Bui.  128,  1912. 
<Brlgg8,  L.  J.,  and  Shants,  H.  L.,  The  Water  Requirement  of  Plants — II.  A  Beview  of 
the  Literature.    Bureau  of  Plant  Industry  Bulletin  285,  p.  65,  1918. 
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from  seed  time  until  harvested.  The  crops  grown  fall  naturally  into  two 
groups — the  cool-weather  crops,  including  wheat,  barley,  rye,  oats,  and  alfalfa, 
and  the  warm-weather  crops,  corn,  millet,  rice,  and  sorghum.  The  water 
requirement  of  the  first  group  in  the  cold  house  was  less  than  one-half  that 
in  the  hothouse,  while  the  second  group  had  a  higher  water  requirement  in 
the  cold  house  than  in  the  hothouse.  Northwestern  Dent,  a  variety  of  corn 
adapted  to  cool  regions,  showed  little  difference  in  the  two  houses.  It  is  evi- 
dent that  rice  and  sorghum  have  a  much  higher  temperature  optimum  than 
corn  or  millet  and  that  these  crops  in  turn  have  a  higher  optimum  than  the 
other  small  grains  or  than  alfalfa.  Millet  required  61  per  cent  more  water 
in  the  cold  house  than  in  the  hothouse ;  rice,  over  300  per  cent ;  sorghum,  over 
500  per  cent  This  illustrates  the  great  influence  of  temperature  on  the  water 
requirement  of  different  plants  and  emphasizes  the  fact  that  some  plants  are 
adapted  to  a  high  temperature  and  others  to  a  low  temperature.  Other  factors 
being  the  same,  the  lowest  water  requirement  will  be  obtained  at  the  tem- 
perature most  suitable  for  the  growth  of  the  particular  plant  under  considera- 
tion.   In  many  plants  this  optimum  changes  with  the  plant's  development. 


Table  XI.- 


-TTie  effect  of  difference  in  air  temperature  on  the  water  requirement, 
191S, 


Water  requirement 

Crop. 

House  L 
5a-56*F. 

House  n, 

80- Fr 

Ratio, 
eoollo 

.  hot. 

Ck)ol-weather  crops: 

385 
298 
423 
403 
420 

340 

429 

2,506 

1,236 

826 

768 
875 
760 
906 

210 
267 
585 

228 

0.47 

Hannchen barley .,.,.,...,.,..., 

.30 

Spring  lye .'. 

.48 

Burtoau 

.53 

Orimin  ftlfftlfil  .  -  ,  .  T ^,r--,-,-r-r..--.-.-r--,-, t  ,  -  ,,,  x  .  r  ,,...,....  t 

.47 

Hot-weather  crops: 

Northwestern  Dent  own 

1.19 

Kursk  millet 

L61 

Honduras  rice 

4  30 

Red  Amber  sorghum 

5.54 

8UMMABY  OF   WA'TOB-BEQUIBEMBNT   DBTEBMINATI0N8   AS   INFLUENCED   BY   CLIMATE. 

From  the  above  discussion,  it  appears  that  the  range  in  the  water  requirement 
obtained  by  various  investigators  for  the  same  crop  is  due,  in  large  part,  to 
difference  in  the  climatic  conditions  under  which  the  measurements  were  made. 

Table  XII. — Summary  of  water-requirement  determinations  for  different  crops 

as  influenced  hy  climate} 


Crop. 

Lawes, 

1850, 

Rotham- 

sted, 
England. 

WoUny,       H^; 
1876,         '{^*' 

^^^'"^yoSSiy. 

King, 
180^-1805, 
Madison, 

Wis. 

VonSeel- 
horst, 

1896-1808, 

GOttin- 

gen, 

Germany. 

Widtsoe, 

1009, 

Logan, 

Utah. 

Leather, 

1910-11, 

Pusa, 

India. 

Shantz, 
1014, 

Akron, 
Colo. 

Wheat 

235 

350 

333 

646 

554 

460 
468 

513 

Oats 

665             401 

774             207 

377 

541 
388 

507 

Barley 

258 

365 
386 

534 

Rye 

685 

Com 

233  i 

350 

386 

337 
437 

368 

florRhum  - 

1 

322 

MuTet 

447 
214 

*l 

310 

Beans 

1 

728 

1  Summarized  with  respect  to  crops  without  respect  to  varieties.  Includes  only  crops  grown  to  maturity 
The  reader  will  find  a  discussion  of  each  investigation  in  ''The  water  requirement  of  plants.''  Bui.  235 
Bur.  Plant  Industry,  U.  S.  Dept.  Agr. 
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Table  XII. — Summary  of  water-requirement  determinations  for  different  crops 
as  influenced  by  climate — Continued. 


Crop. 

Lawes, 

1850, 
Rotham- 

sted, 
England. 

Wotoy, 

1876, 
Munich, 
Germany. 

Hell- 

Dahme, 
Germany. 

18^1^. 

Madison, 

Wis. 

Von  Seel- 

horst, 

1896-1898, 

GOttin- 

gen, 

Germany. 

Widtsoe, 
1909, 

Leather, 

1910-11, 

Pusa, 

India. 

Shantz, 
1914, 

Akron, 
Colo. 

Peas 

235 
251 

416 

292 
330 
263 
873 

477 
481 

843             563 
' 

788 

Clover  (red) 

HorcM  hearef 

1 

776 

Lupine 

1 

Chick-peas 

818 

663 

Buckwheat 

646 
912 
843 
400 

37i 
337 

578 

Rape 

! 

743 

Mustard 

496 

RunlYower. 

705 

Potatoes 

423 

281 

1 

636 

Linseed 

807 
263 
312 
635 
598 
811 
212 

Eleusino 

P*spalnm , .  , 

Cfvjanna 

C3;^moDsis 

RiceTfrl::::: : 

710 

Sugarcane 

SogBrbeeta 

497 

397 

AllSte 



881 

Sweet  dover 

770 

In  Table  XII  is  given  a  comparison  of  the  water-requirement  measurements 
published  prior  to  and  including  the  year  1914.^  Lawes,  working  in  England, 
obtained  the  lowest  water  requirement  ever  reported  for  the  particular  crops  he 
iuTestigated.  The  results  of  Hellriegel  and  Von  Seelhorst  in  Germany  are  rela- 
tively low,  while  Wollny's  results  are  relatively  high.  King,  working  in  Wiscon- 
sin, obtained  lower  values  than  the  writers  in  northeastern  Colorado.  Widtsoe's 
results  at  Logan,  Utah,  agree  closely  with  those  of  the  writers,  being  from  4  to  7 
per  cent  higher  for  most  crops  considered.  Leath^,  at  Pusa,  India,  obtained 
lower  values  for  oats  and  barley,*  com  and  peas,  but  higher  values  for  wheat 
and  sorghum  than  did  the  writers. 

It  appears  from  the  data  presented  in  this  paper  that  where  a  crop  is  thor- 
oughly adapted  to  the  region  in  which  it  is  grown  the  water  requirement  of  that 
cnjp  approaches  its  minimum,  but  where  the  crop  is  not  well  adapted  the  water 
requirement  is  relatively  high.  Water  requirement  is  not  correlated  with  any 
one  condition  of  the  environment,  since  plants  respond  differently  to  the  vary- 
ing factors  of  the  environment.  Cool-weather  crops,  as  a  rule,  will  have  a  low 
water  requirement  in  cool  seasons  and  a  high  water  requirement  in  warm  sea- 
sons; while  with  warm-weather  crops  the  reverse  usually  holds,  although  the 
effect  is  less  marked,  due  to  the  fact  that  a  cool  season  is  conducive  to  a  low 
evaporation  rate. 


RELATION  BETWEEN  QUANTITY  OF  IRRIGATION  WATER  USED 
AND  QUANTITY  OF  CROP  PRODUCED. 

By  JOHN  A.  WIDTSOE, 
President,  University  of  Utah. 

It  is  probable  that  the  world's  present  greatest  agricultural  problem  is  the 
utilization  of  the  great  arid  and  semiarid  areas  found  on  every  continent  and 
formerly  known  as  the  deserts  of  the  earth. 

^The  data  in  this  table  are  not  strictly  comparable.  Open  pots  were  employed  in 
many  instances,  and  in  other  respects  the  experimental  procedure  was  not  uniform. 
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The  agriculture  which  we  know  best  has  been  developed  under  an  annual  rain- 
fall of  more  than  30  inches  and  is  especially  adapted  to  humid  conditions.  How- 
ever, 55  per  cent  of  the  earth's  surface  receives  an  annual  rainfall  of  less  than 
20  inches.    This  is  clear  from  the  following  table  (8) : 


Annual  precipitation. 


Propor- 
tlonof 
earth'! 
land 
surface. 


Under  10  Inches  (arid) 

From  10  to  20  inches  (semiarid) 

From  20  to  40  inches  (subhomid  and  homid) . 
From  40  to  60  inches  (subhomid  and  humid) . 

From  60  to  80  Inches  (humid) 

From  80  to  120  inches  (humid) 

From  120  to  160  inches  rhumid) 

Above  160  inches  (humid) 


25.0 

sao 
2ao 

ILO 
0.0 
4.0 
0.5 
0.5 


100.0 


In  North  America  the  proportion  of  arid  lands  is  very  nearly  that  of  the 
average  for  the  earth.  In  South  America  the  arid  areas  are  relatively  smaller ; 
in  fact,  South  America  appears  to  be  better  supplied  with  rain  than  any  other 
continent 

The  larger  half  of  the  earth's  surface,  which  lies  under  low  rainfall,  lower 
than  that  under  which  modern  agriculture  has  been  developed,  must  be  re- 
claimed by  dry  farming  or  by  irrigation.  Dry  farming  is  the  application  of 
scientific  principles  to  the  profitable  production  of  useful  crops  without  irriga- 
tion on  lands  that  receive  annually  a  rainfall  of  20  inches  or  less.  In  districts 
of  torrential  rains,  high  winds,  unfavorable  distribution  of  the  rainfall,  the 
term  '*dry  farming"  is  also  properly  appUed  to  farming  without  irrigation 
under  an  annual  rainfall  of  20  or  30  inches.  Irrigation  is  the  artificial  applica- 
tion of  water  to  lands  for  the  purpose  of  producing  large  and  steady  crop 
yields  whenever  the  rainfall  is  insufficient  to  meet  the  full  water  requirements 
of  the  crops. 

In  the  reclamation  of  an  arid  or  semiarid  region  irrigation  will  probably  be 
first  attempted,  for  under  irrigation  large  and  steady  crop  yields  are  obtained, 
which  become  an  effective  insurance  against  failure. 

Then,  also,  there  are  many  localities  under  a  rainfall  so  low  that,  with  our 
present  methods.  Irrigation  alone  can  reclaim  them.  Dry  farming,  with  Its 
smaller  acre  yields,  and  requiring  more  careful  methods  of  tillage,  will  usually 
follow  irrigation.  In  time  the  two  arts  will  move  together  for  the  reclamation 
of  the  earth's  deserts. 

However,  irrigation  can  be  made  to  serve  a  small  part  only  of  the  area  under 
a  low  rainfalL  Dr.  F.  H.  Newell  has  estimated,  on  the  basis  of  very  careful 
investigations,  that  In  the  United  States,  when  the  best  reservoirs  and  canals 
have  been  built  for  the  storage  and  delivery  of  water,  not  more  than  one-tenth 
of  the  dry  land  can  be  supplied  with  irrigation  water  from  the  existing  streams, 
springs,  and  underground  sources.  Very  probably  like  conditions  prevail  over 
the  earth,  owing  to  the  insufficiency  of  the  supply  of  Irrigation  water.  Olearly, 
therefore,  the  problem  of  irrigation  is  smaller  in  actual  area  than  that  of  dry 
farming,  which  must  reclaim  the  remaining  nine-tenths  of  the  earth's  thirsting 
lands  if  they  are  to  be  reclaimed. 

Nevertheless  the  large  and  steady  acre  yields  and  the  possibility  of  close* 
settlement  under  the  irrigation  canal  make  irrigation  tremendously  important 
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in  the  development  of  dry  regions.  Dry  farming  itself  prospers  best  when  in 
the  neighborhood  of  irrigated  districts.  The  important  problem,  then,  in  con- 
sidering irrigation  is  the  method  whereby  the  relatively  small  supply  of  irriga- 
tion water  can  be  made  to  serve  the  largest  possible  area  of  dry  land.  The 
importance  of  this  problem  is  emphasized  when  it  is  remembered  that  water  is 
stored  in  reservoirs  and  brought  to  lands  at  a  very  great  cost,  and  that,  there- 
fore, as  more  land  is  served  by  a  given  quantity  of  water  the  lower  the  acre 
cost  becomes  and  the  more  profitable  the  enterprise  becomes.  The  problem 
becomes  doubly  important  in  view  of  the  further  fact  that  the  more  land  is 
irrigated  by  a  definite  volume  of  water  the  more  human  beings  can  be  fed 
and  clothed  from  the  land.  To  make  irrigation  water  go  as  far  as  possible 
is  undoubtedly  the  first  problem  in  irrigation  practice. 

The  fundamental  importance  of  tliis  problem  lias  led  to  a  number  of  careful 
investigations.  Tlie  Utah  Agricultural  Experiment  Station  began  work  on  this 
subject  many  years  ago,  first  independently  and  later  in  cooperation  with  the 
irrigation  investigations  of  the  United  States  Department  of  Agriculture,  of 
which  Dr.  Samuel  Fortier  is  chief.  Very  definite  and  quite  conclusive  results 
have  been  obtained  from  the  Utah  work,  which  have  recently  been  confirmed 
by  sev^al  other  stations.  At  the  Utah  station  (Logan,  Utah)  small  farms  were 
laid  out  in  small  plats,  along  wliich  ran  water-tight  troughs,  through  which 
water  could  be  carried  and  accurately  applied  to  the  plats  in  accordance  with 
the  plans  of  the  investigator.  These  pioneer  farms  have  been  used  for  the  last 
13  years  for  the  study  of  the  scientific  foundation  of  irrigation  practice.  Many 
crops  were  used  in  the  investigations,  among  them  wheat,  oats,  barley,  corn, 
timothy,  Bromus  inermis,  orchard  grass,  Italian  rye  grass,  alfalfa,  sugar  beets, 
carrots,  potatoes,  cabbage,  and  onions. 

The  first  question  to  engage  the  attention  of  the  Utah  workers  was  as  to 
the  value,  in  irrigation,  of  the  natural  rainfall ;  that  is,  whether  irrigation  is  a 
primary  practice  or  supplementary  to  the  natural  precipitation.  Experience 
had  already  stiown  that  in  years  widi  wet  springs  and  summers  larger  crops 
w&e  obtained  with  the  same  canal  flow  than  in  dry  years.  On  a  double  series 
of  plats,  therefore,  the  same  crops  were  planted,  but  to  one  series  irrigation 
water  was  applied,  while  the  other  was  dry  farmed.  Under  an  annual  rainfall 
of  about  14  inches  (at  Logan,  Utah)  on  the  deep  soils  used  in  the  experiments, 
it  was  found  that  from  two>thlrds  to  nearly  nine-tenttis  of  the  crop  produced  on 
the  moderately  Irrigated  plats  was  really  produced  by  the  natural  precipitation. 
Table  2  shows  some  of  the  results.  (9, 10.)     (See  also  fig.  1.) 

Table  2. — Per  cent  of  a  crop  due  to  rain  and  soU  water. 


Crop. 


Irrintlon  water 
appUed  (indMs). 


None. 


7.«. 


Percent 
dneto 

rain  and 

sou 
water. 


Wheat... 

Oats 

Com. 

Laoern.. 
Potatoes. 


5,718 
3,999 
6,364 
5,540 
1,940 


0,063 
4,061 
7,942 
7,606 
2,900 


86.8 
86.2 
80.1 
72.0 
67.0 
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Similar  results  were  obtained  at  the  California  Station  (1)  under  the  direction 
of  Prof.  Frank  Adams,  as  shown  in  Table  3,  and  also  by  the  Idaho  Station 
(2,  7)  under  the  direction  of  Don  H.  Bark  and  J.  S.  Welch,  as  shown  In  Table  3. 


Table  S.—Acre  yields  of  crops  with  and  ivltfiout  irrigation, 

CALIFORNIA  RESULTS. 


Percent 

About 

of  yield 

No  irri- 

7.5 

due  to 

C..y. 

gation. 

inches  ir- 

natural 

rigation. 

preclpi- 
tion. 

Wheat 

, ,,,- _,,T)«Hnrts 

3,340 

R  A9A 

61.6 

Barley 

: do.... 

3,366  ;        5'865 

57.4 

Corn 

tons.. 

4            6.22 
4.42  1         S-00 

64.3 

Alfalfa 

do.  -- 

74.9 

IDAHO  RESULTS. 


Crop. 


Not  ir- 
rigated. 


About 

7.5 

inches  Ir- 

rigation. 


Percent 

due  to 

irrigation. 


Wheat... 
Potatoes. 


.bushels. . 
..pounds, 


10.47 
3,465 


21.11 
3,838 


49.6 
90.2 


These  significant  findings  may  be  summed  up  In  the  principle  that  Irrigation 
Is  a  supplementary  practice  and  should  always  be  supplementary  to  the  natural 
precipitation.  Necessarily,  then,  the  quantity  of  water  used  in  irrigation 
should  be  varied  with  the  quantity  of  water  that  falls  from  the  heavens.  In 
a  wet  year  little  and  in  a  dry  year  much  Irrigation  water  should  be  used. 
True,  where  the  annual  rainfall  is  very  low  or  poorly  distributed  or  on  shallow 
soils,  Irrigation  practice  approaches  that  of  a  primary  art  In  most  places, 
however,  the  rainfall  Is  sufficient  to  produce,  with  proper  dry-farm  methods, 
fair  crop  yields,  and  In  all  such  localities  Irrigation  should  supplement  the 
rainfall  and  should  vary  with  it  In  accordance  with  this  principle,  Irrigation 
should  be  practiced  In  humid  regions  only  In  times  of  drouth,  for  in  ordinary 
seasons  the  addition  of  Irrigation  water  to  lands  under  a  high  rainfall  seldom 
Increases  tlie  yield  profitably.  As  an  Insurance  against  dry  years,  the  small 
irrigation  plant  may  be  found  of  high  value  on  humid  farms. 

The  supplementary  nature  of  Irrigation  practice,  having  been  established, 
the  Utah  workers  next  undertook  to  determine  the  effect  of  applying  different 
quantities  of  water  on  lands  under  a  given  annual  rainfall.  The  results  ob- 
tained may  be  definitely  expressed  In  what  may  well  be  called  the  first  law 
of  Irrigation  practice.  The  crop-producing  power  of  each  unit  of  irrigation 
water  diminishes  as  the  total  quantity  of  water  used  is  Increased.  That  is,  if 
5  inches  of  irrigation  water  produce  a  certain  weight  of  crop,  10  inches  will 
produce  less  than  double  this  quantity,  and  the  more  water  used  the  smaller 
proportionally  becomes  the  yield.  Some  of  the  many  results  obtained  in  the 
Utah  work  (10)  are  shown  In  Tables  4  and  5.     (See  also  figs.  2-5.) 
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Fio.  2. — Effect  of  quantity  of  water  on  tbe  yield  of  wheat. 


Fio.  8. — Effect  of  quantity  of  water  on  the  yield  of  corn. 
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Fio.  4. — Effect  of  qaantity  of  water  on  the  yield  of  sugar  beets. 


Table  4. — Yiel^  of  dry  mutter,  in  pounds  per  acre,  tcUh  varying  quantitie$  of 

water,    ( Utah  results. ) 

[RainlUl  and  soil  water- 13.74  Inches.] 


Inches  of  water  applied. 

Wheat. 

Corn. 

Sogar 
beits. 

Potatoes. 

6.0 

4,960 
5,545 
5,684 
6,279 

6,060 

"**'8,'663" 
8,636 
10,076 

3,310 
£730 

7.5 

10,757 
12,762 
13,092 
13,865 
14,606 
15,295 

10.0 

^996 

15.0 

ao.o 

25.0 

0,672 

ao.o 

10,271 

3,660 

86.0 

7,229 
7,999 

60.0 

11,528 

3,795 

55.0 

12,637 
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Fio.  5. — Effect  of  quantity  of  water  on  the  yield  of  potatoes. 

Table  5.— ^cre  yi^ds  of  crop$  with  varying  quantities  of  water.    ( Utah  results,) 
(RainftOl  and  sofl  water- 13.74  inches.] 


IndiwofwatvappUed. 

Wheat. 

Com. 

Sugar 
beets. 

Potatoes. 

AlfaUk. 

$A, 

BfukeU, 
37.8 
41.5 
43.5 
45.7 

Butkdt. 

TWM. 

13.8 

Bu9heU. 
74.8 
74.7 
77.0 
82.1 
8a6 
8a2 
79.8 

Tom. 

7.6 

70.1 
80.5 
03.0 
01.6 
00.2 
07.1 

10.0. 

18.6 
10.5 
21.3 

4.9 

liJfL 

3.8 

».0l 

4.5 

tiJL 

46.5 

4  6 

ao.0. 

2a8 

4.4 

S54>. 

4«.'5 
49.4 

60.0L 

24.5 

79.5 
76.9 

5.4 

SJ.0 

06.8 
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In  the  case  of  wheat  the  total  aa'e  yield  of  dry  matter  obtained  with  5 
Inches  of  water  was  practically  5,000  pounds;  with  60  inches,  nearly  8,000 
pounds  were  obtained.  The  increase  In  yield  by  increasing  the  water  10  times 
was  less  than  twofold.  With  5  Inches,  each  inch  produced  nearly  7.6  bushels 
of  wheat ;  with  00  inches,  each  inch  produced  not  quite'  1  bushel.  As  shown  In 
the  tables,  similar  results  were  obtained  with  corn,  sugar  beets,  and  potatoes; 
and  every  other  crop  subjected  to  study  yielded  corresponding  results.  So 
important  Is  this  law  that  if  accepted  it  must  of  necessity  lie  at  the  founda- 
tion of  all  future  Irrigation  practices.  The  duty  of  water  must  hereafter  be 
formulated  for  all  nations  and  all  countries  upon  an  intelligent  understanding 
of  this  principle. 

When  this  law  was  first  expressed  the  workers  in  the  domain  of  irrigation 
were  not  certain  that  it  should  be  accepted  without  further  investigation. 
During  the  last  decade,  however,  several  Investigators  have  studied  the  sub- 
ject, and,  without  exception,  have  obtained  practically  Identical  results.  As 
an  example.  Prof.  Frank  Adams,  working  under  the  direction  of  Dr.  Fortier, 
at  the  University  of  California,  has  recently  published  results  obtained  from 
such  work  at  the  experimental  farm  at  Davis,  Oal.  (1)  In  Table  No.  6  the 
results  obtained  vdth  wheat,  com,  and  alfalfa  are  shown.  In  every  instance 
the  crop-producing  power  of  the  irrigation  water  decreased  as  the  quantity  of 
water  used  increased. 

Table  6. — Acre  yields  of  crop%  with  varying  quafUitiet  of  iioater,     {Calif omia 

results.) 


D«ptli  of  water  appltod  (inches). 

Wheat. 

Corn 
sOage. 

AlfoUiW 

6 

BwkeU. 
10 
26 
17 

Tout, 
7.48 
8.62 
8.42 

T<m. 

12 

6.90 

18 

7.04 

21 

7.81 

80 

0.U 

30 

0.40 

48 

0.48 

00 

0.19 

Bark  and  Welch  carried  on  similar  experiments  at  the  experiment  station  at 
Gooding,  Idaho  (2,  7),  and  likewise  obtained  results  confirming  the  first  law  of 
irrigation.    The  Idaho  results  are  shown  in  Table  7. 

Table  7.— ^cre  yield  of  crops  with  varying  quantities  of  water.  (Idaho  results.) 


Depth  of  water  api^ed  (hiches). 

Winter 
wheat. 

^^. 

Potatoes. 

AlftOfii. 

6.0 

BuMt. 

Bfukelt, 
21.1 

ButhOs. 

Tont. 

7.6 

8a4 

10.0 

26.2 

106 

8.78 

12.5 

27.8 

16.0 

28.2 

17.6 

aao 

4.42 

22.6 

3L2 

224 

26.0 

6.81 

27.6 

81.7 

80.0 

5.60 

86.0 

21.1 

226 

0.60 

46.0 

0.81 
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In  1911  much  of  the  ntah  work  was  placed  in  other  hands.  Dr.  F.  S.  Harris 
imdertCK^  the  study  of  the  water  requirements  of  c<Hm.  In  Table  No.  8  the 
resolts  of  the  work  are  shown  (4). 


Tabu  S^Sgect  per  acre  of  irrigtfHmi  water  o*  the  pMd  of  grain  and  ttover  of 
com.    Average  of  three  numwimg  treatfoenU. 


• 

Plats 

mi 

1013 

180 

Aymm. 

QirtB. 

Stow. 

Onto. 

Stow. 

Onto. 

Stow. 

Gnla. 

Stotw. 

K«M 

55.08 
61.07 
7i.» 
76.10 
73.70 

3^. 
1.81 
2.07 
3.15 
3.63 
3.08 
8.14 

43.50 
33.80 
80.30 

8.81 
3.80 
8.06 
4.83 
4.22 

50.76 
60.40 
66.76 
66.50 
50.50 

2^. 

8.64 
4.06 

J:S 

8.06 
8.80 

47.18 
53.78 
51.76 
68.04 
56.80 
57.60 

fVNM. 

3.88 

Sin^Ms 

8  16 

lOfncbfle \]l][\]]V.\V 

8.00 

nindlMt 

8.64 

aOinolMt 

8.76 

4nfiwhm.  .  . 

8.78 

The  work  r^K>rted  In  table  No.  8  was  done  on  the  Oreenville  farm  and  <« 
the  plats  on  which  the  original  work  had  been  done.  It  is  interesting  there- 
fore to  note  that  practically  identical  results  were  obtained  there  by  different 
workers.  The  experiment  stations  of  New  Mexico,  Nevada,  Wyoming  (5),  and 
Montana,  and  some  other  States  have  done  some  work  <m  this  subject,  which 
in  every  instance  confirms  the  fundamental  law  of  irrigation  practioa 

In  view  of  this  confirmatory  work  the  first  law  of  irrigatiOB  practice  may 
be  accepted  as  resting  on  sound  experimental  evidence.  Tbnt  the  metes  and 
bounds  of  the  law  are  yet  to  be  fixed  goes  without  question.  It  has  as  yet 
been  stated  only  in  its  rough  outlines,  and  must  be  more  clearly  d^ned  by 
further  and  more  tiaborate  investigations. 

The  fiumer  was  formerly  advised  to  avoid  the  excessive  use  of  irrigatioa 
water,  because  it  would  water-log  the  land.  Now  he  is  advised  to  use  water 
sparingly,  because  large  quantities  of  water  mean  a  diminution  of  the  cn^ 
producing  power  of  irrigation  water.  If  wattf  is  used  to  excess,  as  may  be  ob- 
s^ved  in  the  quoted  experiments,  not  only  do  the  crop  yields  decrease  in  pro- 
portion to  the  water  used  but  at  length  there  is  am  actual  diminuti<m  oi  crop 
yi^d.  It  is  the  business  of  the  irrigation  farmer  who  understands  the  dimin- 
ishing cn^  value  of  wator  so  to  control  and  limit  the  quantity  of  water 
applied  to  his  craga  that  he  may  obtain  the  greatest  possible  returns  from  his 
investment  in  land,  wattf ,  labor,  and  irrigation  system. 

The  irrigation  work  of  the  experimoit  stations  in  the  western  United 
States  has  brought  out  numerous  imp(Mrtanf  r^atlonships  among  water,  soils, 
and  cr<^.  These  make  possible  an  explanation  of  the  law  which  has  Just 
beoi  discussed.  The  water  solution  which  the  plant  draws  from  the  soil  con- 
tains the  indispensable  mineral  plant  foods.  The  soil  solution  is  held  chiefly 
as  a  thin  film  around  the  soil  partides,  and  partly  in  a  loose  OHnbination  with 
colloidal  substances  derived  from  organic  matter  and  certain  Inorganic  sub- 
stances. To  abstract  the  water  so  held  and  to  pass  it  through  the  idant  until 
it  evaporates  from  the  leaves  requires  the  expenditure  of  considerable  energy. 
The  thinner  the  soil  water  film  the  greater  the  resistance  encountered  by  the 
Idant  as  it  absorbs  the  scdution;  the  thicker  the  film  the  more  easily  is  the 
water  secured.  In  other  words  the  less  water  in  the  soil  the  greater  is  the  dif- 
ficulty with  which  it  is  secured ;  the  more  water  in  the  soU  the  more  readily  is 
it  absorbed.  The  plant  does  not  se^n  to  possess  the  powor  of  regulating  the 
quantity  of  water  it  takes  up;  in  fact  it  has  been  demonstrated  that  the  quan- 
ity  of  water  taken  from  the  soil  by  a  plant  varies  directly  with  the  quantity 


6848^—17— VOL  in- 


Digitized  by 


Google 


116       PB0CEEDIN68  SECOND  PAN  AMEBIOAN  BOIENTIFIC  G0NGBE88. 

of  water  found  in  the  soil.  Moreover  it  is  beUered  that  the  concentration 
of  the  soil  solution  is  pr(q;K>rtional  to  the  quantity  of  water  in  the  soil— 4hat 
is,  practically,  to  the  thickness  of  the  soil  water  film.  It  follows  that  whenever 
there  is  much  water  in  the  soil  more  water  must  be  absorbed  to  supply  the 
plant  with  the  mineral  plant  food  necessary  for  a  given  dev^opm^it  and 
growth,  and,  consequently,  there  is  a  larger  waste  of  water  in  proportion  to 
the  plant  substance  produced.  When  the  water  in  the  soil  is  in  such  excess 
as  to  fill  the  soil  pores  the  plant  attempts  to  rid  the  soil  of  the  excess  moisture 
by  passing  it  rapidly  through  its  own  structure  into  the  air.  Under  such  con- 
dilons  a  plant  is  practically  a  pumping  system,  and  growth  is  not  only  re- 
tarded but  frequently  much  of  the  stored  energy  of  the  plant  is  consumed  In 
the  work  of  pumping.  Under  such  conditions  there  is  no  further  increase  in 
crop  yield. 

Of  course,  other  factors  also  contribute  to  accentuate  the  decreasing  crop- 
producing  power  of  Irrigation  water  as  the  quantity  of  water  is  increased. 
Under  the  most  favorable  methods  of  practical  irrigation,  much  water  is  lost 
by  direct  evaporation  into  the  air.  The  more  water  is  used  the  longer  the  soil 
remains  moist  and  the  greater  the  quantity  of  water  lost  by  evaporation.  When 
excessive  quantities  of  water  are  used,  much  of  the  water  %inks  below  the  reach 
of  plant  roots,  and  the  more  water  used,  the  greater  the  loss  by  seepage. 
Though  evaporation  and  seepage  may  render  valueless  to  plants  much  of  the 
water  added  to  crops,  yet  these  factors  do  not  explain  the  first  law  of  irriga- 
tion. The  relation  between  the  water-absorbing  power  of  the  plant  and  the 
thickness  and  nature  of  the  soil  water  film,  appears  to  remain  as  the  chief  fac- 
tor in  explaining  the  first  law  of  irrigation  practice. 

Many  very  Important  deductions  may  be  made  from  the  first  law  of  irrigation 
practice,  as  here  stated : 

First  The  value  of  the  natural  precipitation  should  be  kept  In  mind.  In  all 
irrigated  districts  more  care  should  be  given  to  the  use  of  the  natural  precipi- 
tation. Dry-farming  methods  should  be  employed  to  enable  the  rain  and  snow 
water  to  enter  the  soil  and  to  retain  such  stored  water  In  the  soil.  At  this 
point  dry  farming  and  Irrigation  meet  on  the  same  tract  of  land. 

Second.  The  quantity  of  Irrigation  water  to  be  applied  on  the  land  should 
be  varied  In  accordance  with  the  natural  precipitation  stored  In  the  solL  The 
heavier  the  rainfall,  the  smaller  the  necessary  quantity  of  Irrigation  water,  and 
Vice  versa.     There  Is  no  absolute  duty  of  water  for  all  the  world. 

Third.  The  varying  crop-producing  power  of  Irrigation  water  must  cause  the 
farmer  to  seek  the  highest  point  of  value  In  the  use  of  Irrigation  water.  It 
does  not  follow  that  because  the  crop-producing  power  of  water  diminishes  with 
every  added  Indi  that  the  farmeif  should  add  the  smallest  quantity  of  water 
to  his  fields.  The  cost  of  production,  Including  all  the  operations  necessary  to 
produce  the  crop,  must  be  considered  In  determining,  under  the  first  law  of  Irri- 
gation practice,  the  proper  quantity  of  water  to  use.  Adams,  In  the  California 
work  (1)  summarized  In  table  No.  7,  has  shown  that  by  the  application  of  80 
Inches  of  water  the  net  acre  profit  on  alfalfa  was  the  bluest.  The  value  of  the 
hay  Increased  up  to  48  Inches,  but,  considering  the  costs  Involved,  80  Inches 
proved  to  be  the  most  profitable.  Similar  calculations  may  be  made  for  any 
crop,  when  the  effect  of  varying  quantities  of  water  Is  known.  The  point  of 
highest  return,  considering  the  value  of  the  land  and  water  and  the  labor  ap- 
plied In  the  production  of  the  crop,  should  be  determined  for  all  Irrigated  locali- 
ties. With  the  knowledge  now  In  our  possession  this  should  be  a  relatively  easy 
matter  for  the  Irrigation  managers  or  Government  Investigators  to  determine. 

From  the  point  of  view  of  nations,  however,  even  the  Immediately  most 
profitable  acre  crop  need  not  be  of  the  greatest  importance.    The  policy  of  a 
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country  with  a  large  area  of  arid  or  semlarld  land  must  be  to  settle  and  to 
bring  under  cultivation  the  largest  possible  part  of  this  area.  Besides  the 
total  food  supply  of  the  world  will  ever  be  more  important  than  the  highest 
acre  yield  on  limited  areas.  The  world  must  provide  against  the  feeding  of 
an  increasingly  large  population.  The  present  outlook  of  the  great  nations 
might  have  been  more  peaceful  had  there  been  a  more  abundant  supply  of 
cheap  foodstuffs  with  which  to  supply  the  teeming  millions.  It  is  not  a  far 
guess  to  suggest  that  the  universal  peace,  of  which  we  are  dreaming,  may 
come  about,  largely  at  least,  through  the  reclamation  of  the  great  deserts  for 
agricultural  purposes  and  by  the  cheapening  of  agricultural  processes  whereby 
food  and  clothing  may  become  more  easily  accessible  to  mankind.  In  any 
case  the  present  problem  before  humanity  is  not  so  much  to  make  the  pro- 
duction on  one  acre  a  trifle  larger  or  more  profitable  as  to  enlarge  the  producing 
domain,  whether  under  humid  or  arid  conditions. 

With  this  thought  in  mind  some  interesting  calculations  have  been  made 
on  the  basis  of  the  data  presented  in  this  paper.  For  instance,  in  several 
of  the  Western  States  the  State  engineers  allow  the  farmers  to  use  approxi- 
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Fi«.  6. — Wbeat-prodncing  power  of  30  acre-inches  of  water. 

mately  30  acre-inches  of  water  in  the  production  of  ordinary  crops.  It  is 
possible  to  produce  crops  with  less  water  than  this,  and  the  better  farmers  use 
less,  but  the  average  farmer  uses  all  that  is  available  to  him.  If  now  the 
farmer  spreads  the  30  acre-inches  allowed  him  over  1,  2,  3,  4,  or  5  acres,  some 
very  interesting  results  follow.  With  the  use  of  the  data  obtained  in  the 
Utah  work  on  the  irrigation  of  wheat  (9)  the  following  table  has  been  pre- 
pared (No.  9).  It  shows  how  30  acre-Inches  of  water  may  be  made  to  produce 
different  quantities  of  grain  and  straw  when  spread  over  1  to  6  acres  (see  also 
figs.  G-9)  : 

Table  9. — Crojhproducinff  power  of  30  acre-inrhes  of  water  when  spread  over 

different  arecu. 


1   lacre. 

1 

2a<Tes. 

4  acres. 

6  acres. 

Grain  (bosbeb) 

!        47.51 

91.42 
2.908 

- 

130.59 
10,256 

166.16 
13,204 

226.16 

Straw  (pouxids) 

1        4,532 

17,916 

1 
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Flo.  7. — Corn-prodadng  poirar  of  80  Mre-lndMB  of  mtter. 
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Fio.  8. — Sugar-beet  producing  power  of  SO  aero-lndiet  of  wai 
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Wben  SO  acre-inches  of  water  were  q>read  over  6  Instead  of  over  1  acre,  the 
total  yield  of  wlieat  was  increased  from  48  bosliels  to  226  bushels  of  grain, 
and  from  4,500  to  18,000  pounds  of  straw — that  is,  fourfold.  In  the  final  estab- 
lisliment  of  empires  on  arid  soils  this  fundamental  relationship  of  water  and 
crop  yield  must  be  considered.  Given  a  large  area  of  land  under  a  low  rain- 
fall, and  a  limited  quantity  of  flowing  water,  the  way  to  find  homes  for  many 
families  and  to  produce  the  largest  quantity  of  foodstuffs  for  the  human  race 
will  be  to  spntiA  the  water  Just  as  far  as  possible  over  the  land.    To  what  ex- 
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Fio.  0. — Potato-prodadnf  power  of  80  mcre-lncbes  of  water. 

tent  this  may  be  done  win  depend  upon  local  conditions ;  but  the  problem  must 
not  be  overlooked  in  the  reclamation  of  the  great  desert  empires  of  which  every 
Goimtry  in  the  world  possesses  a  part  Usually  it  is  even  financially  the  best 
thing  to  do,  although  the  money  return  is  only  one  of  many  considerations  in 
a  problem  of  this  kind.  In  the  following  table  (No.  10),  under  Utah  conditions; 
the  financial  returns  from  the  use  of  80  acre-inches  spread  over  1,  2,  3,  or  4 
acres  of  sugar  beets  are  shown  (9). 
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Table  10. — Net  income  from  crops  and  a  fixed  quantity  of  water. 


30  aore-inohes 
spread  over— 

Inches  of 
water  on 
each  acre. 

Yield  of 
beets  per 
'  acre. 

Total 

yield  of 

beets. 

Price 

paid  for 

ton  of 

beets. 

Gross  In- 
come 
from 
beets. 

Cost  per 
acre. 

Total 
cost. 

Net  In- 
come 
from 
beets. 

lacre 

3ao 

....  16.0 

Ton*. 
21.0 
19.5 
1&6 
10.3 

Tom. 
21 
39 
56 
65 

15 
5 
5 
5 

$105 
196 
280 
325 

960 
60 
60 
60 

160 
120 
180 
240 

$45 

2aores 

76 

Sacres 

10.0 
7.5 

100 

4  acres 

85 

When  30  acre-inches  were  spread  over  3  acres  there  was  a  much  larger 
financial  return  than  when  the  same  quantity  was  spread  over  more  or  fewer 
acres.    Similar  calculations  may  be  made  for  all  of  the  crops  studied. 

Undoubtedly,  as  time  progresses,  we  shall  learn  more  and  more  definitely 
the  limits  of  the  economical  use  of  irrigation  water.  It  is  likely  that  the 
irrigation  farmer  will  use  less  and  less  water  in  the  production  of  crops  until 
we  shall  wonder,  with  a  sort  of  economic  horror,  at  the  wasteful  use  of  water 
which  has  characterized  the  beginnings  of  modern  irrigation.  As  this  change 
comes  we  shall  find  it  to  rest  more  and  more  definitely  on  the  first  law  of 
irrigation  practice,  as  here  developed,  that  "  the  crop-producing  power  of  each 
unit  of  irrigation  water  diminishes  as  the  total  quantity  of  water  used  is 
increased." 

BUMMABT. 

1.  One-half  of  the  earth's  surface  lies  under  a  low  rainfall,  which  can  be 
reclaimed  only  by  irrigation  and  dry  farming. 

2.  Under  tlie  most  favorable  conditions  the  available  water  supply  in  arid 
and  semiarid  regions  will  irrigate  only  about  one-tenth  of  the  available  land. 
The  economical  use  of  water  will  therefore  extend  the  irrigated  area. 

3.  Irrigation  practice  should  always  be  supplementary  to  the  natural  pre- 
cipitation. When  the  rainfall  is  carefully  stored  in  the  soil  less  water  is 
needed  for  irrigation. 

4.  The  more  water  is  used  in  the  Irrigation  of  an  acre  of  land  the  smaller 
the  crop  yield  for  each  unit  of  water  used.  This  is  the  first  law  of  Irrigation 
practice,  which  may  be  expressed  as  follows:  The  crop-producing  power  of 
each  unit  of  irrigation  water  diminishes  as  the  total  quantity  of  water  used  is 
increased. 

5.  The  first  law  of  irrigation  practice  has  been  confirmed  by  several  Investi- 
gators. 

6.  Overlrrigation  should  be  avoided,  because  it  injures  the  land  and  because 
it  reduces  the  possible  crop  yield. 

7.  The  first  law  of  Irrigation  seems  to  result  from  the  fact  that  plants  do 
not  possess  the  power  of  regulating  the  quantity  of  water  taken  from  the  solL 
Q'he  more  water  in  a  soil  the  more  will  the  plant  absorb. 

8.  It  does  not  follow  from  the  first  law  of  Irrigation  practice  that  the  farmer 
should  use  the  least  possible  quantity  of  water.  For  every  crop,  under  defi- 
nite conditions  of  soil,  climate,  labor  conditions,  etc,  there  Is  a  quantity  of 
water  which  yields  the  highest  profit  per  acre.  This  point  Is  usually  between 
the  lowest  and  highest  quantities  of  water  used  in  actual  practice. 

9.  By  using  water  more  economically,  even  If  the  acre  profit  Is  diminished, 
more  land  Is  reclaimed,  more  foodstuff  produced,  and  thus  more  lives  satisfied. 
Probably  the  reclamation  of  many  acres  will  determine  the  use  of  the  first 
law  of  Irrigation  practice. 
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IOl  The  Irrigation  practice  of  tiie  future  nnist  rest  upon  the  ^recognition  of 
the  first  law  of  irrigation  practice  as  stated  in  this  paper. 
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ADAPTATION  OF  METHODS  OF  APPLYING  WATER  TO  SOILS. 

By  S.  T.  HARDING, 
IrriffatUm  Engineer,  UnUed  State*  Department  of  Agriculture. 

There  are  several  methods  of  applying  water  to  soils  used  in  the  irrigated 
portions  of  the  United  States.  Each  of  these  has  been  adapted  and  developed 
to  fit  some  of  the  varying  conditions  which  occur  there.  Owing  to  the  many 
and  varying  factors  which  influence  the  method  used,  no  one  method  can  be 
best  suited  for  all  conditions.  It  is  probable  that,  as  the  irrigation  practice  is 
studied  and  improved,  additional  methods  or  further  modifications  of  present 
methods  will  be  developed.  The  subject  matter  of  this  paper  will  be  limited 
to  a  discussion  of  practice  in  the  western  United  States. 

In  choosing  the  method  of  irrigation  to  be  used  in  a  particular  case,  the 
purpose  of  irrigation  should  be  kept  clearly  in  mind.  The  water  applied  to 
soils  is  disposed  of  in  four  ways — by  plant  transpiration,  deep  percolation, 
surface  evaporation,  and  surface  run-off  or  waste.    Of  these  only  the  first  is 
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directly  used^ln  crop  prodnctioiL  The  purpose  of  irrigatton  in  to  so  apply 
water  to  the  soil  that  the  crop  aiay  eecvre  sofident  mototare  for  profitable 
yields.  The  extent  to  which  the  water  applied  Is  used  by  the  plants  Is  a 
measure  of  the  efficiency  of  the  method  of  application.  Improvements  In  Irri- 
gation practice  are  mainly  designed  to  reduce  the  last  three  Items  mentioned. 
A  reduction*  of  these  It^ns  which  represent  moisture  losses  resists  In  a  reduc- 
tion In  the  cost  of  water  and  the  labor  of  Its  application. 

In  order  that  the  percolation,  evaporation,  and  waste  may  be  reduced  It  Is 
necessary  that  no  more  water  be  i^iplled  than  can  be  held  by  the  soil;  that 
either  the  exposed  surface  firom  which  evaporatl<m  can  take  place  be  reduced 
or  that  preventive  methods  be  used  on  the  moist  surface;  and  that  the  WBtxr 
be  so  well  controlled  that  waste  can  be  prevented.  Where  water  is  ci  sufficient 
value,  surface  waste  can  practically  be  ^mlnated.  Evaporation  losses  can  be 
reduced  but  not  entlr^  prevaited.  De^  percolation  losses  can  be  very  nearly 
prevented,  except  on  some  extreme  types  of  solL  The  losses  from  percolation 
are  not  so  easily  proven  as  in  the  case  of  evaporation  and  waste,  and  their 
extent  probably  is  only  partially  realised  by  the  average  farmer.  A  better 
knowledge  of  tiie  amount  of  deep  percolation  wUl  lead  to  bett^  practices  for 
its  prevention. 

If  irrigation  is  to  be  practiced  so  as  to  prevent  deep  percolation  losses,  the 
depths  ai^lied  at  each  irrigation  rtiould  not  exceed  the  amounts  required  to 
r^lenlsh  the  soil  moisture  within  the  reach  of  the  i^ant  roots.  This  amount 
depends  on  the  kind  of  soil  rather  than  on  the  kind  of  crops  and  makes  the 
soil  the  most  Important  factor  in  the  ejection  of  the  method  of  applying  water 
to  be  used  in  any  case.  Other  Important  factors  to  be  considered  are :  Crops ; 
topography  of  land;  climate,  particularly  as  affecting  the  length  of  growing 
season,  crops  which  can  be  raised,  and  rainfall;  character  of  water  supply; 
value  of  land,  water,  and  crop,  particularly  as  affecting  the  cost  which  can  be 
Incurred  for  Improvem^its  in  practice ;  and  the  type  of  farmer. 

In  this  discussion  a  knowledge  of  the  different  general  methods  used  in 
applying  water  to  soils  in  the  United  States  will  be  assumed.  Information 
regarding  these  can  be  secured  in  various  Oov^nment  bulletins  and  in  books 
on  the  subject  by  different  authors.  It  may  be  well,  however,  to  briefly  discuss 
the  more  generally  used  methods  before  taking  up  the  conditions  for  which 
each  is  best  adapted. 

The  following  seven  methods  are  usually  recognized  as  being  more  or  less 
distinct  and  as  covering  present  practice :  Free  flooding,  border  or  strip  checks, 
square  checks,  contour  checks,  basins,  furrows  or  corrugations,  and  surface 
pipe. 

Free  flooding  is  used  on  a  larger  area  than  all  others  combined.  It  is  the 
oldest  method,  originally  adopted  wh^i  water  was  of  low  value  and  crop  prices 
generally  high.  In  free  flooding  the  method  is  fltted  to  the  land  rather  than  the 
land  to  the  method,  thus  making  the  cost  of  preparing  the  land  low.  For  this 
reason  it  is  particularly  well  adapted  to  new  projects.  In  free  flooding  the 
stream  of  water  is  conveyed  onto  the  fleld  in  ditches  from  which  the  water  is 
allowed  to  spread  by  flooding,  its  direction  of  flow  being  determined  by  the  slope 
of  the  lands.  By  a  proper  location  of  the  ditches  and  by  turning  the  water  out 
at  a  sufficient  number  of  points  the  whole  area  can  be  covered. 

In  border  or  strip  checks  the  flooding  is  controlled  by  parallel  dikes  across 
the  fields,  which  guide  the  water  in  narrow  strips,  enabling  larger  heads  and 
longer  runs  to  be  used.  Its  use  is  more  general  in  California  and  the  South- 
west than  in  the  other  Statecj. 

The  square  and  contour  checks  and  the  basin  methods  are  variations  of  the 
same  general  principle.    The  land  is  divided  into  s^arate  areas  of  different 
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■iie  and  shape  In  tbflie  methoda,  b«t  aU  for  the  lame  general  pvrpoee.  Theae 
areaa  are  anrromided  hy  ridces  er  dlkea,  whidi  are  naed  to  bold  the  water 
within  the  area  as  deetred.  In  the  aanare-dieek  ajratem  the  areaa  are  either 
iQiiare  or  rectan^^iilar,  the  land  within  each  dieck  being  leveled  to  a  uniform 
elevation  or  to  give  a  idight  fall  across  the  cheek.  In  the  conlie«r«<diecfc  ssrstem 
the  shi^w  of  the  cbetta  is  irregnlar  and  is  made  to  lit  the  slope  of  the  land*  the 
area  within  the  checks  being  lev^  or  nearly  ler^.  The  basla  method  is  a 
modlflcatlon  of  the  square  check  need  sudnly  in  orchard  hrrlgatton.  The  chedcs 
are  made  snffidentlj  small  so  that  lereling  within  the  dikes  Ib  not  required  on 


Furrow  irrigation  consists  in  carrying  the  water  across  the  land  in  furrows. 
In  all  other  methods  all  of  the  surface  soil  is  ooTered;  in  furrows  only  the 
area  of  the  furrows  actually  comes  in  contact  with  the  water.  Oorrugations  are 
furrows  used  in  general  fidd  crops,  where  the  corrugations  are  comparatlTely 
permanent  In  furrow  irrigation  of  orchards  the  farrows  are  usually  destroyed 
by  the  cultiyation  which  generally  foUowa  each  irrigation. 

The  sorfaeei^pe  method  is  a  form  cft  free  flooding  in  which  the  water  Is  con- 
▼eyed  to  small  areas  of  the  field  by  means  of  portable  slip  Joint  pipe,  thus  re* 
dudng  the  distance  which  the  water  floods  over  the  surface. 

Tbe  ffrtlowing  estimate  lias  been  made  on  the  extent  to  which  these  different 
methods  are  used  in  the  United  States.  This  estiauite  Is  based  on  the  areas  Irri- 
gated in  emch  State  and  an  estimate  for  each  State  of  the  proportion  Irrigated  by 
eSidi  method.  It  is  only  appr(«imate,  but  Indicates  the  relative  importance  in 
srea  of  the  different  methods. 

Bstimated  percentage  of  irrigated  area  in  the  United  States  irrigated  by 
each  ooethod: 

Free  flooding 66 

Border  checks 12 

Square  checks 6 

Contour  diecks 1 6 

Basins 2 

Furrows 20 

Surface  pipe 1 

eon.. 

As  previously  stated  the  soil  Is  the  most  important  factor  In  determining  the 
method  of  irrigation  to  be  used.  The  most  important  factor  in  a  given  soil  Is 
Its  mcristure  holding  capacity.  The  Importance  of  Judging  the  efildency  of  each 
Irrigation  by  the  resulting  effect  on  the  soil  moisture  as  well  as  on  the  crop 
yitid  is  becoming  better  recognised.  The  usual  soil  dasslflcatlon  Is  based  on 
mechanical  analysis.  When  soils  are  dasrtfled  for  irrigation  purposes  a  further 
basis  is  required.  In  mechaidcal  analysis  of  soils  several  different  slses  of  soil 
grains  are  recognised.  The  tenn  used  to  describe  a  soil  depends  on  the  proportUm 
in  which  the  different  sises  of  soil  grains  occur.  However,  as  tbe  proportion  of 
tiie  several  different  slaes  varies  for  all  soils,  it  is  not  possible  to  give  a  name  to 
each  coBoMnatlon  cft  slaes  of  soil  grains,  so  that  such  a  term  as  sandy  loam  may 
be  used  to  describe  a  considerable  variety  of  actual  soils.  For  Irrigation  pui^ 
poses  a  sin^  unit  Is  more  desirable  whi<di  will  more  nearly  cgpreas  the  mois- 
ture properties  of  the  sen  than  the  medianical  analysis.  The  moisture  equiva- 
lent has  been  used  toir  this  purpose. 

nere  are  two  points  at  wiildi  the  moistttre  present  in  a  soU  is  most  ia^ 
portant.  One  la  the  extent  to  wtilch  tkt  soils  tfiould  he  permitted  to  become 
dry,  or  the  moisture  content  at  the  time  when  irrlgaton  should  be  applied.    The 
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other  is  the  maximum  field  capadty  for  moisture  or  the  amount  of  water  which 
a  soil  can  retain  within  reach  of  the  crop  roots  after  the  distribution  of  mois- 
ture in  a  soil  following  irrigation  has  taken  place.  The  difference  r^resents 
the  water  available  for  crop  use  and  measures  the  maximum  amount  desirable 
to  use  in  a  single  Irrigation.  The  depth  of  each  Irrigation  applied  should  be 
limited  to  the  amount  which  can  be  stored  in  the  soil  within  reach  of  the  crops 
plus  a  certain  amount  to  cover  surface  waste  and  some  excess  to  allow  for 
uneven  distribution  on  the  fields.  Under  some  methods  surface  waste  can  be 
eliminated.  It  is  difficult  to  hpgiiy  water  in  practice  uniformly  over  the  whole 
surface.  If  it  is  desired  to  apply  a  certain  average  amount  some  excess  should 
be  used  in  order  that  all  parts  of  the  field  will  at  least  receive  nearly  the  aver- 
age desired  depths.  There  will  usually  be  larger  amounts  applied  near  the  point 
where  water  is  delivered  to  the  fields  due  to  excess  absorption.  If  the  surface 
of  the  land  is  uneven  the  depressions  will  receive  excess  water.  The  aim  in 
choosing  the  method  to  be  used  and  in  preparing  the  land  should  be  to  enable 
as  uniform  a  distribution  to  be  secured  as  possible. 

If  too  small  depths  of  irrigation  are  used  the  loss  by  surface  evaporation  be- 
comes excessive.  If  too  large  amounts  are  applied  deep  percolation  occurs, 
unless  prevented  by  impervious  soil  strata  when  waterlogging  may  result. 
The  method  of  irrigation  should  be  adapted  to  the  soil  so  that  the  quantity 
required  at  each  irrigation  can  be  applied  uniformly  with  a  minimum  of  labor. 

The  rate  at  which  different  types  of  boUs  will  absorb  water  varies  widely. 
On  the  sandiest  soils  maximum  rates  of  12  feet  pw  24  hours  have  been  ob- 
served. Rates  of  absorption  of  8  feet  In  depth  per  day  on  very  sandy  soil 
and  5  feet  per  day  on  light  sandy  loam  are  representative  of  the  maximum 
amounts  to  be  expected.  On  very  heavy  clay  soils  the  rate  may  be  as  low 
as  2  inches  per  day. 

A  velocity  of  60  feet  per  minute  in  the  travel  of  water  across  land  r^>- 
resents  about  the  maximum  rate  used.  A  velocity  of  30  feet  per  minute  is 
as  high  as  is  desirable.  Velocities  as  low  as  2  or  8  feet  per  minute  often 
occur;  10  feet  per  minute,  or  an  hour  for  a  600-foot  run,  represents  about 
average  practice. 

The  length  of  run  and  velocity  of  water  over  the  land  should  be  adjusted 
so  as  to  reduce  the  time  required  and  thus  reduce  the  excess  absorption  at 
the  upper  side  of  the  run.  The  excessive  absorption  which  will  occur  near 
the  upper  end  of  checks  can  be  partially  equalized  by  making  the  farther 
ends  somewhat  lower,  so  that  ponding  of  the  water  there  will  be  greater. 

Adaptation  of  methods  to  soUs, — ^Free  flooding  can  be  adapted  to  almost 
any  soil  condition,  and  this  flexibility  Is  the  reason  for  its  present  extensive 
use.  On  heavy  soils,  where  water  must  be  allowed  to  cover  the  land  for 
several  hours,  small  heads  can  be  used.  If  the  soil  is  sandy,  requiring  a 
quick  flushing  of  the  water  over  the  surface,  larger  heads  taken  from  clos^ 
spaced  field  ditches  are  needed.  On  heavy  soils  the  field  ditches  may  be 
spaced  150  feet  apart;  in  some  cases  longer  distances  are  used.  On  very 
porous  soil  the  ditches  may  be  qpaced  as  close  as  50  feet;  76  feet  is  more 
usual  on  light  soils.  On  heavy  soils  long  runs  with  heads  of  about  1  second- 
foot  at  each  turnout,  or  short  runs  using  as  low  as  one-fourth  second-foot, 
may  be  used.  On  light  soils  as  large  heads  as  can  be  used  without  soil 
washing  give  the  best  results.    These  will  vary  from  1  to  5  second-feet 

The  border  method  is  used  on  all  types  of  soil  whmre  the  other  conditions 
are  favorable.  The  size  of  head  is  adjusted  to  the  soil  in  the  same  way  as 
in  free  fiooding.  The  lengths  of  run  vary  from  880  to  1,820,  and  the  heads 
used  from  1  to  8  second-feet  per  check.    The  vddths  of  the  cheeks  is  made 
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narrower,  30  to  50  feet  being  typical,  on  either  very  light  or  very  heavy 
soils,  with  widths  of  60  to  100  feet  on  medium  lands  having  both  a  fairly 
rapid  rate  of  absorption  and  good  resistance  to  washing. 

Lev^  checks,  either  square  or  contour,  can  be  used  to  pond  water  on  heavy 
soils  in  order  to  secure  sufficient  absorption  or  on  very  light  soils  in  order 
to  prevent  washing.  On  light  soils  the  checks  should  be  smaller  to  reduce 
the  time  required  to  fill  them  and  thus  lessen  percolation  at  the  point  of 
delivery.  Square  or  contour  cheeks  can  be  given  a  slight  fall  away  from 
the  point  of  delivery  in  order  to  reduce  these  percolation  losses  and  increase 
the  depth  of  ponding  on  the  sides  cov«^  last. 

In  the  basin  method  the  size  of  the  check  is  sufficiently  small,  so  that  it 
is  not  varied  with  the  character  of  the  solL  The  basin  method  is  more  used 
on  orchards  in  either  light  or  heavy  soils  than  on  medium  types.  On  the 
light  soil  there  is  less  loss  in  the  field  ditches  carrying  water  to  the  basins 
than  in  furrows.  In  heavy  soils  the  water  can  be  ponded  in  the  Imsins  and 
greater  absorption  secured  than  in  furrows.  On  medium  soil  tjrpes  the  furrow 
method  will  give  satisfactory  results  and  is  more  generally  used. 

Furrows  are  used  on  all  typea  of  soil  and  crop.  In  soil  having  a  tendency  to 
bake  after  being  wet,  furrows  or  corrugations  are  often  used  to  avoid  wetting 
as  much  of  the  surface  soil  as  possible.  In  cultivated  crops  they  are  generally 
used.  For  potatoes  the  conditions  of  growth  require  the  use  of  furrow  methods 
on  all  soils.  On  heavy  soils  water  can  be  left  running  longer  in  the  furrows 
than  it  can  in  flooding  without  injury  from  scalding.  In  some  very  light 
soils  it  is  necessary  to  use  small  heads  in  furrows  in  order  to  prevent  wash- 
ing. This  is  usually  the  result  of  both  light  soil  and  steep  slope  and  more 
due  to  the  slope  than  the  soil. 

On  heavy  soils  furrows  may  be  run  1,320  feet,  although  660  is  preferable.  On 
the  lightest  soils  they  should  not  exceed  ISO  feet  The  more  usual  practice  on 
medium  soils  is  not  to  exceed  660  feet. 

In  the  surface-pipe  method  the  water  is  conveyed  to  the  point  of  use  so  that 
the  type  of  soil  is  not  as  important  This  method  would  be  of  greatest  saving 
on  li^t  soils  as  a  more  uniform  distribution  can  be  secured. 

Depth  to  ground  water, — The  depth  to  ground  water  often  controls  the  method 
of  irrigation  used.  Where  the  water  table  is  within  reach  of  the  plant  roots  the 
purpose  of  irrigation  becomes  changed.  On  heavy  soils,  particularly  if  alkali 
'salts  are  present,  it  may  be  necessary  to  irrigate  the  surface  for  crops  which 
can  not  be  cultivated  in  order  to  soften  the  upper  soil  crust  and  permit  aeration 
to  take  place.  In  such  cases  care  should  be  used  to  apply  only  small  amounts 
of  water  in  order  that  the  water  table  may  not  be  raised  even  higher.  If  the 
water  table  is  permanently  high,  the  plant  roots  reaching  into  the  ground  water 
will  probably  be  killed.  The  plants  then  secure  water  from  below  only  by  the 
capillary  rise  from  the  water  table  into  the  area  of  living  plant  roots.  If  this 
rate  of  use  of  capillary  water  is  not  sufficiently  rapid  to  supply  the  plant  needs, 
irrigation  will  be  needed  for  the  upper  soil.  In  some  cases  the  irrigation  prac- 
tice must  be  subordinated  to  the  prevention  of  further  rise  of  the  ground  water 
unUl  drainage  can  be  provided. 

On  light  soil,  particularly  very  sandy  or  gravelly  soils  relatively  free  from 
alkali,  the  rise  of  the  ground  water,  if  it  can  be  controlled,  is  sometimes  benefi- 
cial. This  produces  a  form  of  subirrigation  generally  spoken  of  as  "  subbing  ** 
the  land.  On  such  soils  if  no  ground  water  or  impervious  layers  are  encoun- 
tered for  considerable  depths,  frequent  irrigations  are  required  due  to  the  low 
moisture  holding  capacity  of  the  soil.  This  requires  the  use  of  a  large  amount 
of  both  water  and  labor.    If  the  **  sub  *'  can  be  brought  within  reach  of  the 
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plantB  during  the  crop  season  this  cost  of  surface  application  may  he  avoided* 
This  is  done  in  a  few  localities  and  where  proper  conditions  are  found  is  a  very 
successful  practice.  It  is  only  in  limited  localities,  however,  that  the  proper 
conditions  exist.  "  Subbing  **  one  locality  often  means  too  high  ground  water 
in  adjacent  lower  areas.  If  alkali  \a  present  in  the  soil  subbing  will  cause  its 
concentration  at  the  surface.  In  areas  where  sucdi  subirrigation  is  used  the 
general  practice  is  to  irrigate  heavily  during  the  early  season  until  the  water 
table  is  brought  to  the  desired  point,  then  to  apply  only  sufficient  water  to 
maintain  it  at  this  elevation.  The  filling  of  the  subsoil  may  be  accomplished  by 
irrigating  the  whole  field  surface,  by  absorption  from  the  field  ditches  alone, 
or  by  using  only  Q>ecial  areas,  such  as  canal  borrow  pits,  from  which  adjoining 
areas  of  soil  can  be  filled.  Certain  portions  of  the  north  side  unit  of  the  Mini- 
doka project  in  Idaho  are  "  subbed,"  the  height  being  largely  controlled  to  suit 
crop  needs  during  the  different  parts  of  the  season. 

The  damage  often  resulting  on  soils  of  all  kinds,  but  more  particularly  on  the 
heavier  types  from  the  rise  of  ground  water  and  surface  accumulation  of  alkali, 
emphasizes  the  need  of  using  methods  of  irrigation  which  will  prevent  or  ma- 
terially reduce  deep  percolation  losses  previously  discussed. 

TOPOGRAPHY. 

Free  flooding  and  furrows  are  adapted  to  a  wider  range  of  topography  than 
any  other  methods.  In  free-flooding  methods  the  field  ditches  can  be  located 
so  as  to  command  the  various  higher  portions  and  the  size  of  stream  used  ad- 
Justed  so  as  to  prevent  washing.  With  slopes  of  2  inches  per  100  feet  or  less 
free  flooding  is  not  desirable  as  the  velocity  of  the  flow  over  the  ground  becomes 
too  small.  A  fall  of  from  6  to  12  inches  per  100  feet  gives  the  most  desirable 
conditions  for  free  flooding.  On  land  having  a  slope  of  over  2  feet  per  100 
feet  washing  may  occur  on  light  soils  unless  small  heads  are  used,  and  on 
heavy  soils  the  water  may  pass  so  quickly  over  the  surface  that  sufficient  will 
not  be  absorbed. 

Furrows  can  also  be  adapted  to  almost  any  slope  found  on  agricultural  land. 
On  medium  soils  a  fall  of  2  to  6  inches  per  100  feet  gives  sufficient  velocity  to 
carry  the  stream  through  the  average  length  of  the  furrows,  and  also  gives 
sufficient  opportunity  for  absorption.  By  reducing  the  size  of  the  stream  car- 
ried in  each  furrow  slopes  as  steep  as  10  or  even  20  feet  per  100  feet  can  b» 
irrigated.  But  little  irrigated  land  has  a  slope  greater  than  10  feet  per  100 
feet.  It  is  possible  to  reduce  the  grade  in  the  furrow  on  steep  slopes  by  running 
them  diagonally  to  the  main  direction  of  falL  This  is  not  generally  considered 
desirable,  however,  as  a  break  in  any  upper  furrow  will  throw  the  stream  into 
the  next  furrow  below  until  generally  all  are  broken,  and  a  sufficient  stream 
combined  so  that  damage  will  result.  Furrows  running  directly  down  the 
slopes  can  not  break  over  into  adjoining  furrows.  In  the  irrigation  by  furrows 
of  orchards  on  steep  slopes  the  furrows  near  the  trees  may  be  zigzagged  around 
the  trees.  This  increases  the  length  and  reduces  the  slopes  without  the  disad- 
vantages mentioned  above. 

Border  checks  are  suited  to  lands  having  a  uniform  parallel  slope  of  from 
1  to  12  inches  per  100  feet,  slopes  of  2  to  6  inches  being  preferable.  The  bordtf 
method  is  most  economically  used  on  lands  of  even  slope  in  one  direction  where 
entire  fields  can  be  laid  out  in  parallel  checks  of  relatively  large  length.  It  is 
not  well  adapted  to  fields  of  uneven  topography  even  if  the  slopes  come  within 
the  limits  stated. 

Square  checks  are  best  suited  to  lands  whose  slope  does  not  exceed  6  inches 
per  100  feet    For  tbe  best  use  of  water  the  size  varies  firom  about  one-third 


Digitized  by 


Google 


ooksbbtahov  ov  katusal  bsboubobs.  127 

to  2  ftcrefl^  dqiendiiig  on  tlie  type  of  soil  and  head  to  be  used.  On  checks  as 
lar^B  as  1}  acres  the  amount  of  grading  and  distance  the  material  has  to  be 
mofed  becomes  large  on  slopes  of  oyer  one-half  foot  per  100  feet  Smaller 
checks  should  be  used  on  the  steeper  slopes. 

For  the  steeper  slopes  or  more  irregolar  surfaces,  contour  checks  are  better 
suited.  In  these  the  width  of  the  <diedE  is  made  small  in  the  direction  of  the 
slope  and  the  length  increased  in  the  direction  of  the  contour.  This  gi^es  long, 
irregalar-aliaped  dbecks  fitted  to  the  topography  which  increase  the  incon* 
venlenee  in  Irrigation  and  harresting  but  reduces  the  cost  of  preparation.  In 
goieral  the  fbll  from  one  check  to  the  next  should  not  exceed  1  foot  for  chedcs 
75  feet  wide^  which  may  be  taken  as  the  minimum  width  desirable.  This  limits 
the  method  to  slopes  of  1  foot  in  75  or  70  feet  per  mile.  On  very  steep  slopes 
this  method  would  become  more  typical  of  side-hill  terracing,  which  has  not 
been  used  in  this  country  as  yet 

The  basin  method  is  used  mainly  in  orchards  to  form  temporary  checlcB  of 
small  areas  around  the  trees  or  small  groups  of  trees,  as  these  basins  Tsry 
from  80  by  80  feet  to  perhaps  90  by  90  on  flatter  slopes.  The  land  is  not  lereled 
within  the  basins. 

Tlie  surface-pipe  method  Is  suited  to  nearly  all  types  of  topography.  Its  high 
labor  cost  prevents  its  more  general  use. 

WATEB  SDFPLT. 

In  some  localities  the  only  available  water  supplies  consist  of  more  or  less 
irregular  flood  or  spring  flows.  In  order  to  use  such  supplies  when  available 
methods  are  required  by  which  large  amounts  of  water  can  be  applied  quickly. 
Bapidity  in  use  is  more  important  than  economy  in  use.  For  such  water  sup- 
plies large  ditches  serving  large  checks  are  a  common  practice.  Heavy  irriga- 
tions equaling  or  exceeding  the  moisture-storing  capacity  of  the  soil  can  be 
given  with  a  small  amount  of  labor  and  in  a  short  time.  The  greater  irregu- 
larity of  such  water  supplies  may  not  warrant  expensive  methods  of  prepara- 
tion of  the  lands.  Native  grass  for  pastures  or  for  hay  are  more  usually 
grown  under  such  conditions. 

Border  checks  require  a  relatively  large  head  for  eflldent  irrigation.  The 
maximum  used  is  15  to  20  second-feet,  as  on  the  Modesto  and  Turlock  systems 
in  Califomia.  The  best  results  are  secured  with  heads  of  over  5  second-feet 
except  for  small  borders  on  relatively  heavy  soils. 

Square  or  contour  checks  are  more  adjustable  in  regard  to  the  size  of  head 
recdved.  By  varying  the  size  of  diecks  and  fllling  only  one  at  a  time,  small 
heads  can  be  used  with  good  water  economy.  For  ordinary  square  or  contour 
checks,  heads  of  5  second-feet  can  be  handled.  With  well-planned  flelds  having 
large  ditches  one  man  may  be  able  to  handle  more  than  this  amount  It  is  not 
gmerally  desirable  to  use  less  than  2  second-feet  in  any  single  check,  and  heads 
of  over  5  seomd-feet  if  delivered  as  a  whole  into  one  chedc,  may  cause  wash- 
ing of  the  soil  and  injury  to  the  crop  near  the  delivery  gate.  With  basin  checks 
the  fleld  ditches  are  smaller,  and  one  man  can  not  generally  handle  as  much 
water  as  under  other  check  methods.  From  1)  to  8  second-feet  represent  good 
basin-method  practice. 

In  free  flooding  more  labor  in  guiding  the  water  is  required,  as  the  land  has 
not  been  prepared  so  that  the  flow  is  as  completely  controlled.  For  this  reason 
one  irrigator  can  not  handle  as  much  wHter.  From  1)  to  8  or  4  second-feet 
represents  the  usual  limits.  On  steep  slopes  or  broken  topography  heads  of  1 
second-foot  may  be  as  large  as  can  be  handled  effectively. 

In  furrow  irrigation  the  eflldency  of  the  use  of  the  water  alone  is  not  affected 
by  the  size  of  head  received,  as  the  number  of  furrows  being  run  can  be  ad- 
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justed  to  the  water  supply  available.  The  labor  cost  Is,  of  course,  greater  for 
the  smaller  heads.  One  man  may  attend  to  over  100  furrows  where  the  water 
is  left  in  each  furrow  for  several  hours  and  the  distribution  to  each  furrow 
is  under  control.  On  short  runs  where  the  water  is  delivered  to  the  furrows 
through  cuts  in  the  ditch  banks  one  man  may  not  be  able  to  handle  over  20 
furrows.  For  jDotatoes  using  perhaps  one-twentieth  of  a  second-foot  in  each 
row  this  gives  heads  of  from  1  to  5  second-feet  For  orchards  or  smaller 
furrows  the  heads  may  vary  from  less  than  1  second-foot  to  2  second-feet.  In 
some  sections  of  California  heads  as  small  as  one-fifth  second-foot  are  used  con- 
tinuously on  steep  lands  in  orchards.  In  corrugation  of  field  crops  heads  of 
from  1  to  3  second-feet  represent  the  usual  practice. 

In  surface-pipe  flooding  only  small  heads  can  be  used.  The  necessity  of 
moving  the  pipe  in  the  field  limits  its  size  to  8  or  10  inches  in  diameter,  which 
with  the  usual  slope  and  pressure  available  give  heads  of  1  to  2  second-feet 

OTHEB    FACTXmS. 

The  kind  of  crops  to  be  grown  influence  the  choice  of  the  method  of  applying 
water  to  soils  in  several  ways.  The  most  important  of  these  is  the  general 
classification  of  crops  Into  tliose  covering  the  whole  field  surface  and  those 
only  covering  a  portion  of  the  area  or  as  more  usually  expressed  the  division 
between  crops  which  can  be  cultivated  and  those  which  can  not.  Crops  grown 
in  rows  are  usually  cultivated  and  the  spaces  between  the  plant  rows  utilized 
for  the  application  of  water.  The  furrow  methods  are  naturally  adapted  to 
such  practice. 

The  value  of  the  crop  to  be  produced  also  influences  the  preparation  of  the 
land.  For  crops  of  relatively  large  financial  returns  much  more  expense  can 
be  incurred  both  for  the  water  itself  and  for  methods  of  using  the  water  which 
will  reduce  the  amount  required.  Methods  highly  economical  In  the  citrus 
orchards  of  southern  California  might  be  equally  highly  wasteful  financially 
for  grain.  The  value  of  the  land  is  also  a  factor,  although  this  more  usually 
is  the  result  of  the  value  of  the  crop. 

The  number  of  irrigations  required  for  different  crops  also  should  be  consid- 
ered. The  object  of  better  methods  of  preparing  land  and  applying  water  is 
to  save  both  in  the  quantity  of  water  used  and  the  labor  required  in  its  appli- 
cation. This  saving  is  often  proportional  to  the  number  of  irrigations  required 
and  warrants  the  use  of  much  better  methods  on  alfalfa  which  may  be  irrigated 
from  three  to  six  times  per  season  than  on  grain  which  may  ony  be  irrigated  one 
or  two  times. 

The  climate  affects  all  agricultural  practice,  including  irrigation.  Its  most 
important  effect  on  irrigation  is  the  influence  which  climate  exerts  on  the  kind 
and  value  of  the  crops  which  can  be  raised.  The  effects  on  irrigation  practice 
of  the  different  crops  has  already  been  discussed.  The  length  of  the  growing 
season  determines  the  number  of  Irrigations  for  the  forage  crops  which  produce 
throughout  the  frost-free  period.  The  seasonal  distribution  and  amount  of  the 
rainfall  are  also  important. 

The  type  of  farmer  has  an  important  influence  on  irrigation  practice,  or,  more 
correctly,  on  changes  in  irrigation  practice.  Where  a  community  becomes  estab- 
lished under  one  type  of  agricultural  conditions  wlilch  may  result  in  a  certain 
type  of  Irrigation  practice  it  is  difliciilt  to  change  the  general  agricultural  and 
irrigation  methods  without  also  changing  the  farmers.  It  has  been  easier  to 
secure  the  adoption  of  newer  methods  among  new  settlers  on  new  land  than 
to  change  the  methods  on  the  older  areas.  This  is,  of  course,  due  also  to  the 
fact  that  on  new  land  the  settler  is  more  free  in  his  selection  of  methods  than 
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on  a  deTel<^>ed  farm,  where  a  change  Involves  the  loss  of  some  previous  work. 
This  condition  is  also  relatively  temporary,  as  the  methods  on  the  older  areas 
must  be  changed  to  meet  the  competition  of  production  cost  on  the  newer  ones, 
either  by  present  owners  themselves  or  by  their  successors. 

OONCLUSIONS. 

There  are  seven  principal  methods  of  irrigation  used  in  the  United  States: 
Free  flooding,  border  or  strip  checks,  square  checks,  contour  checks,  basins, 
furrows  or  corrugations,  and  surface  pipe.  Each  of  these  methods  is  best 
adapted  to  certain  conditions,  but  no  one  method  is  adapted  to  all  conditions. 

The  character  of  the  soil  is  the  most  important  element  in  the  choice  of 
the  method  of  Irrigation.  The  moisture  capacity  determines  the  amount  which 
can  be  used  at  each  irrigation  without  causing  losses  from  deep  pa-colation. 
The  rate  of  absorption  determines  whether  the  water  should  be  quickly  flushed 
over  the  surface  in  order  to  give  more  even  distribution  or  whether  small 
amounts  should  be  allowed  to  flow  for  longer  times  in  order  that  enough  may 
be  absorbed. 

Free  flooding  methods  can  be  more  easily  adapted  to  varying  soil  conditions 
than  other  methods  by  varying  the  fiq;mcing  of  the  ditches  and  size  of  head  used. 
Border  checks  are  adapted  to  all  soils  where  other  conditions  are  suitable. 
Square  checks  are  suited  to  soils  which  are  heavy,  so  that  the  water  needs  to 
be  ponded  on  them,  or  for  soils  so  light  that  washing  will  occur  if  sloped. 

Furrows  can  be  adjusted  to  all  types  of  soiL  For  light  soils  short  runs  are 
used,  giving  each  furrow  all  the  water  which  it  can  carry  without  washing. 
For  heavT  soils  small  amounts  are  used  for  longer  times. 

The  d^th  to  ground  water  does  not  affect  the  method  of  irrigation  until  the 
water  table  rises  within  reach  of  the  plant  roots.  In  such  case  the  depth  to 
water  becomes  the  controlling  factor.  On  light  soils  a  water  table  within  reach 
of  the  plants  is  often  beneficial ;  on  heavy  soils  it  is  usually  injurious. 

The  t<^x>graphy  influences  the  method  of  irrigation  to  be  used  more  than  any 
other  factor  except  soils.  Free  flooding  and  furrows  are  more  easily  adapted 
to  different  slopes  and  roughness  of  land.  Water  can  be  carried  to  the  higher 
parts  and  the  size  of  head  adjusted  to  the  slope. 

The  various  check  methods  are  more  limited  in  the  slopes  to  which  they  are 
adapted.  On  ste^  slopes  either  the  size  of  the  checks  has  to  be  greatly  reduced 
or  the  extent  of  the  leveling  required  is  excessive.  The  surface  pipe  method 
is  particularly  suited  to  uneven  land  as  the  water  is  carried  in  the  pipes  to 
each  place  of  application. 

The  character  of  water  supply  may  control  the  method.  Supplies  available 
for  limited  i>eriods  of  time  require  methods  adapted  to  quick  applications. 
Small  water  supplies  require  small  checks  and  short  runs.  Expensive  methods 
of  preparing  land  are  not  "warranted  where  the  water  supply  is  uncertain. 
Border  checks  are  best  suited  to  large  heads ;  furrow  methods  can  be  adapted 
to  small  heads. 

The  kind  of  crop  may  determine  the  method  of  application.  Furrows  are 
generally  used  for  cultivated  or  row  crops.  The  value  of  the  crop  determines 
the  exi)ense  warranted  in  its  production  including  its  irrigation. 

The  length  of  crop  season  Is  a  factor.  For  crops  given  only  one  or  two 
Irrigations  the  loss  from  excessive  irrigation  on  poorly  prepared  land  is  not 
as  great  as  where  several  irrigations  are  required.  The  distribution  and 
amoxmt  of  the  rainfall  may  affect  the  time  and  number  of  Irrigations  also. 
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The  type  of  fttrmer  has  a  strong  influence  on  dianges  in  methods  of  Irriga- 
tion. It  is  easi^  to  secure  the  adq;ytion  of  better  methods  on  new  lands  than 
to  change  the  methods  of  older  flumers. 

All  of  these  factors  nAionld  be  considered  in  sheeting  the  method  of  irriga* 
tion  to  be  used  on  a  giyen  farm.  It  is  seldom  that  the  same  method  is  adapted 
to  all  of  any  fiirm,  and  a  complete  fiirm  f^tn  is  required  if  the  methods  to  be 
used  are  to  be  correctly  chosen  and  efficiently  installed. 
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S.  Fortier.  Practical  Information  for  Beginner  in  Irrigation.  1906. 
Farmer's  Bull.  263,  U.  S.  Dept  Agric 

H.  B.  Bonebright  Irrigation  Practice  in  Montana.  1918.  Circular  29. 
Montana  Agric  Bxper.  Station. 

S.  Forti^.    Irrigation  of  Alfalfa.    Farmer's  BulL  878,  U.  S.  D^t  Agric 

F.  W.  Roeding.  Irrigation  of  Sugar  Beets.  Farmer's  Bull.  892,  U.  S.  Dept 
Agric 

W.  W.  McLaughlin.  Irrigation  of  Grain.  Farmer's  Bull.  894,  U.  S.  Dept 
Agric 

S.  Fortier.    Irrigation  of  Orchards.    Farmer's  Bull.  404,  U.  S.  D^t.  Agrlc 

BOOKS. 

Irrigation  Practice  and  Engineering.    B.  A.  B3tcheverry.    Vol.  I.    Use  of 
Irrigation  Water.    1915. 
Use  of  Water  in  Irrigation.    S.  Fortier.    1914. 
Principles  of  Irrigation  Practice.    J.  A.  Widtsoe.    1914. 

Adjournment. 
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JOINT  SESSION  OF  SUBSECTION  S  OF  SECTION  in  AND 
SUBSECTION  S  OF  SECTION  Y. 

B  AUSEGH  HoTELy 

Wednesday  afternoon,  December  t9, 1916. 
Chairman,  John  B.  Whttehsad. 

The  meeting  was  called  to  order  at  2.S0  o'clock  by  the  chairman. 

Papers  presented: 

Aerial  transporters  in  the  port  sheds  of  Montevideo,  by  Eduardo 
Garcia  de  Ztiniga.^ 

The  white  coal  of  Brazil  and  its  uses,  by  Luiz  Betim  Paes  L^ne. 

Hydroelectric  utilization  at  Niagara  and  elsewhere,  by  Maurice 
Deutsche 

The  Chairman.  The  first  paper  is  on  "The  white  coal  of  Brazil 
and  its  uses."  The  author  is  Senhor  Luiz  Betim  Paes  Leme,  delegate 
from  the  engineers'  club  of  Brazil,  and  a  mraiber  of  the  National 
Museum.    I  now  call  upon  Senhor  Paes  Leme. 

MEMOIBB  SUB  LA  HOUILLB  BLANCHB  AU  BB&8IL  BT  SES 

APPUCATIONS. 

Par  LUIZ  BETIM  PASS  LBHB, 
Director  da  Oompamhia  Sid  Bahiana  de  OembutUveii. 

Oe  fut  seulemMit  Ten  la  flu  dn  mois  d'octobre  que  le  comity  organisatenr  du 
Oongrta  Sdentiflqiie  Pan-AmMcan  prltt  par  t616gramme  l^onorable  Sir  Ed- 
win Morgan  d'obtenlr  Qu'nn  mdmolre  anr  la  haaille  blanche  an  Br6iU  fat  tarlt 
qiMalement  pour  le  Oongrte,  par  un  des  membres  de  la  representation  de  oe 
pays. 

I/lnyltation  m'a  done  4M  fiiite  par  Sir  Edwin  Morgan,  et  o'est  la  seole  excuse 
que  J*aie  d'avoir  accepts  I'honnenr  d'etre  chargi6  d'une  si  ingrate  besogne. 

Oeox  gni  ooonaisaent  riUostre  Ambasaadeor  des  Btats-Unis  an  BrMl  me 
compr«[idront.  Pour  ma  part,  Je  n'ai  Jamais  en  Toccaslon  d*apprMer,  mtoie 
ebes  les  dlplomates  dn  Yienz  Monde,  nn  assemblage  anasi  parfait  de  cnltnre 
intellectnelle  et  d'd^gance  mondaine.  Oombl4  de  politesses,  sMnit  par  son  es- 
prtt  et  par  son  charme  personntis,  il  est  evident  qa'ancon  des  amis  de  Sir  Ed- 
win Morgan  n'anrait  80iigi§  nn  seal  instant  k  refuser  nne  inyitatlon  faite  par 
8on  interm^diaire. 

>  Paper  printed  in  Yolnme  YI  of  the  Proceedings  of  the  Second  Pan  American  Sdentifle 
Congreaa. 
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R^sumons  les  difflcalt^  presque  insurmontables  que  pr^sente  notre  irajet: 
r^tude  complete  d'une  chute  d*eau  ne  peut  se  faire  que  dans  une  p^riode  de 
quelques  ann^es.  II  faut  mesurer  le  d^lt  d*une  rividre  journellement  pendant 
cette  p^riode.  II  faut  en  outre  avoir  la  topographle  des  r^lons  en  amont  de  la 
chute  pour  connaltre  Timportance  des  barrages  et  des  reserves  d*eau  que  Ton 
peut  y  ^tabllr. 

Toutes  ces  operations  n^cessitent  des  d^penses  considerables,  et  n'ont  6te 
faitet  au  Bresil  que  sor  quelques  chutes  d^Jft  am^nagees.  Bt  m^nie  sur  des 
chutes  dej&  amenag^es,  il  est  tr^s  difficile  d'obtenir  des  donn^es  precises. 

J'ai  distribu6  cependant  pr^s  de  200  circulaires  au  Gouyemement  des  Etats  et 
aux  compagnies  partlculi^res.  Vous  trouverez  ci- Joint  les  modules  de  ces  cir- 
culaires. Le  nombre  de  r^ponses  que  Je  regus  fut  tr^s  restreint  La  plupart 
ne  contenait  que  des  donn^es  tout-&-fait  impr^cises. 

Les  mesures  de  d^bit,  pour  la  loesque  totality  des  chutes  au  Br^sil  n*ont  et4 
faltes  qu*&  Taide  de  flotteurs  (m^thode  tr^  d^fectueuse),  et  cela  une  seule 
fois,  H  une  date  vague  qui  peut  aussi  bien  correQx>ndre  k  une  p^riode  de  crue 
qu*&  une  p^riode  d*etiage. 

De  sorte  que,  dans  son  ensemble,  on  ne  possMe  au  sujet  des  innombrables 
chutes  d*eau  bresiliennes  que  des  renselgnements  -  sans  aucune  valeur  scienti- 
flqua  On  nous  signale  partout  des  chutes  de  grande  hauteur,  ou  avec  des 
volumes  gigantesques,  mais  les  indications  donn^es  sur  la  puissance  utile  me 
semblent  tout-&-fait  fantaisistes  et  ne  doivent  Hre  r^roduites  que  sous  toutes 
reserves. 

n  est  hors  de  doute,  cependant,  que  Ton  trouve  au  Br^sil  des  forces  hydrauli- 
ques  d*une  importance  exceptionnelle,  et  retude  de  celles  qui  ont  dej&  6t4 
am^nagees  nous  foumit  un  certain  nombre  de  renselgnements  int^ressants. 

Nous  diviserons  cette  etude  en  trois  parties:  Distribution  geographique  des 
chutes ;  Regime  des  eaux ;  Utilisation  de  renergie. 

PBBMlftBB    PABTIB — ^DISTRIBUTION    GfiOGRAPHIQVB    DBS    CHUTES. 

n  sufflt  de  Jeter  les  yeux  sur  une  carte  du  Bresil  oil  se  trouvent  indiquees 
les  altitudes  des  diverses  regions  pour  se  rendre  compte  de  la  repartition  des 
forces  hydrauliques.  A  Textrtoie  nord,  dans  renorme  bassin  de  TAmazone, 
les  fleuves  sont  presque  tons  navigables.  lis  rendent  peut-etre  de  ce  chef 
des  services  plus  grands  que  s*iis  avaient  ete  coupes  par  des  chutes.  Cependant, 
k  de  grandes  distances  de  leur  embouchure,  on  entre  dans  la  r^on  des  rapides. 

Je  pense  que  des  forces  considerables  peuvent  etre  captees  sur  ces  rapides. 
Ces  fleuves  qui,  meme  en  etiage,  permettent  la  navigation  k  des  t>ateaux  de 
haut  tonnage,  presentent  dans  cette  region  des  denivellements  de  plusieurs 
metres  sur  un  kilometre  ou  deux  de  parcours.  Aucune  etude  de  cette  question 
n'a  ete  faite  jusqu'&  ce  Jour.  Ces  forces  ne  trouveraient  d*ailleurs  aucune 
application  dans  retat  actuel  de  la  region. 

Le  Oolonel  Rondon,  seul  et  en  compagnie  du  President  Roosevelt,  a  traverse 
en  amont  un  plateau  eieve  sur  lequel  se  trouve  la  ligne  de  partage  des  eaux, 
entre  la  valiee  de  la  Plata  et  la  valiee  de  I'Amazone,  et  ce  vaillant  explora- 
teur  a  decrit  plusieurs  chutes  de  80  metres  de  hauteur,  situees  au  bord  de  ce 
plateau.  On  peut  trouver  la  description  de  ces  chutes  dans  les  rapports  offidels 
presentes  au  suJet  de  la  pose  des  lignes  teiegraphlques  qui  traversent  la 
region  inhabitee  du  BresiL 

Le  Ck>lonel  Rondon  estlme  la  puissance  de  ces  chutes  k  plusieurs  centalnes 
de  miUe  chevaux.  Cette  estimation  n'est  cependant  basee  que  sur  une  mesure 
unique,  faite  par  des  methodes  tout-&-falt  rudlmentaires. 
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Le  recent  ouvrage  du  Baron  Homem  de  Mello  slgnale  dans  lea  dUT^rents 
fleuves  du  bassin  de  TAmazone,  un  nombre  considerable  de  chutes  {h  peu 
pr^  80),  parml  lesquelles  la  chute  de  Taquatinga  (Goyaz),  sur  le  fleuve  Dois 
Jrmaos,  avec  06  metres  de  hauteur ;  celles  de  Fagfto  et  Catadupa,  avec  33  et  66 
metres  de  hauteur,  sur  le  Rio  das  Almas,  affluent  du  Tocantlns,  et  celle  de 
Rio  Preto»  affluent  du  Rio  Maranho,  avec  76  metres  de  hauteur.  Pour  la  plu- 
part  des  quatre-vingts  autres,  cet  auteur  cite  leur  nom  et  leur  emplacement, 
sans  fixer  la  hauteur  de  chute  ni  le  Tolume  d*eau.    ' 

En  dehors  du  bassin  de  TAmazone,  les  ^tats  de  I'extrtoie  nord  brMlien  ne 
poss^Klent  pas  de  chutes  Importantes.  On  connalt  k  peine  une  chute  de  75 
metres  sur  TOyapock. 

Les  Etats  de  Maranhao,  de  Ceara,  de  Rio  Grande  do  Norte,  Parahyba  et 
Percambuco  sont  pauvres  en  houille  blanche.  On  signale  pourtant  a  Pernam- 
buco  quelques  chutes  de  faible  puissance. 

Nous  arrivons  alors  sur  le  bassin  de  Sfio  Francisco,  un  des  fleuves  les  plus 
iuiportants  du  Br^il.  II  a  3,000  kilometres  de  parcours  et  draine  une  surface 
de  668,500  kilogrammes  carr^s. 

Sur  ce  fleuve,  on  trouve  la  trds  importante  chute  de  Paulo  Alfonso.  CTest 
dans  la  region  de  cette  chute  que  le  fleuve  Sfto  Francisco  traverse  la  cordillSre 
qu'on  appelle  la  Serra  do  Mar.  Des  etudes  r^centes  effectu^es  sur  cette  chute, 
au  cours  du  plus  fort  etiage  observe  jusqu'il  ce  Jour,  ont  fixe  a  400,000  HP. 
la  puissance  minimum. 

La  hauteur  utilisable  est  de  80  metres. 

La  variation  de  debit  du  fleuve  entre  IVtiage  et  la  periode  des  plules  est 
considerable.  On  a  mesure  en  aval  de  la  chute  une  difference  de  niveau  de 
27  metres  entre  ces  deux  periodes. 

Je  pense  que  la  construction  d*un  certain  nombre  de  barrages  en  amont  de 
la  chute  pourrait  attenuer  cet  Inconvenient,  tout  en  augmentnnt  considerable- 
ment  la  puissance  moyenne  utilisable.  La  construction  des  grands  barrages 
n*est  pas  tres  chere  au  Bresil,  od  le  granit  abonde,  od  les  fondations  sont  en 
general  faciles,  et  ot  le  terrain  k  noyer  ne  cofite  presque  rien  dans  la  plupart 
des  cas. 

En  amont  de  la  chute  de  Paulo  Alfonso,  on  trouve  encore  sur  le  Sao  Francisco 
et  sur  ses  affluents  de  nombreuses  sources  d*energie8. 

Dans  Touvrage  du  Baron  Homem  <1e  Mello,  ainsl  que  dans  un  ouvrage 
special  sur  les  chutes  d'eau  de  Minas  (Jeraes,  publie  par  Monsieur  Nelson  de 
Senna,  on  pent  trouver  une  longue  liste  de  noms  accompagnes  de  photo- 
graphies, mais  oh  les  chiffrt'S  manquent  totalement.  SIgnalons  cependant  le 
fleuve  Paracatfl,  affluent  du  Sfto  Francisco,  qui  traverse  une  region  tres  acclden- 
tee.  avec  un  fort  volume  d'eau  et  presente  le  long  de  son  cours  vingtnlne  de 
chutes  deji\  connues  et  signaiees  dans  divers  ouvrages,  quoique  sans  aucime 
indication  precise  sur  la  puissance  disponlble. 

Signalons  en  outre  les  nombreuses,  mais  malheureusement  peu  importantes 
chutes  du  Rio  Paraopeba  et  du  Rio  das  Velhas,  affluents  du  S&o  Francisco,  qui 
se  trouvent  dans  une  importante  region  tres  peupiee  et  oft  abondent  les  mi- 
nerals d'or  et  de  fer.  Ces  rivieres,  dfiment,  regulurlsees  par  des-  barrages, 
pourraient  peut-etre  foumir  une  centaine  de  miUe  chevaux. 

On  trouve  dans  ce  bassin  les  installations  eiectriques  pour  la  ville  de  Bello 
Horlzonte,  ainsi  que  les  installations  de  la  Sfio  Jofio  del  Rey  Gold  Mining  Ck)m- 
pany,  importante  mine  d*or  dont  les  galerles  sont  dejft  h  une  profondeur  de 
1300  metres. 

A  Bahla,  nous  avons  des  renseignements  precis  sur  deux  chutes  sur  le  fleuve 
Paraguassd.    L*une  d^elles  peut-etre  consideree  comme  dej&  amenagee  par  la 
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maiflon  Guinle  &  Cie,  pour  lea  besoins  de  la  ville  de  Bahia,  et  Tautre,  apparte- 
nant  k  la  mtoie  fli*iue,  est  encore  en  reserve  pour  les  besoins  futurs. 

La  chute  dont  les  travauz  d'am^nagement  eont  presque  terminus  s'appeUe 
Bananeiras.  La  ligne  de  transmission  de  force  jusqu*li  Bahia  a  102  kilometres 
de  longueur ;  les  turbines  instances  ont  une  force  de  20,000  H  P.,  et  la  hauteur 
de  chute  est  de  40  metres.  Le  barrage,  construit  avec  18  metres  de  hauteur* 
pent  emmagaslner  150  millions  de  metres  cubes.  La  chute  de  reserve  s'axq[>elle 
Tymbara,  se  trouve  k  95  kUomdtres  de  Sfto  Felix  et  a  encore  40  mtoes  de 
hauteur,  avec  un  d^bit  de  50  metres  cubes  par  seconde,  mesurd  pendant  T^tiage 
del909. 

Au  Sud  de  Bahia,  sur  le  Jequitinhonha,  sur  le  Pardo  et  dans  la  r^on  du 
Rio  de  Ck>ntas,  11  exlste  des  chutes  d*une  trds  grande  importance  qui  n'ont 
Jamais  ^t^  signal^es  dans  des  publications.  Leur  proximity  de  la  mer  et 
Texistence  de  nombreuses  rades  abrit^es  dans  ces  parages  les  rendent  fort 
int^ressantes. 

Je  regrette  de  ne  pouvoir  donner  aucun  chiffre  sur  la  puissance  de  ces  chutes, 
mais  nous  nous  trouT9ns  en  presence  de  fleuves  qui  dralnent  des  bassins  de 
plus  de  50,000  kilometres  carr^  chacun,  et  qui  tombent  de  1,000  metres  de 
hauteur  en  moins  de  200  kilometres  de  parcours,  avec  des  parties  navigables 
intercaltei  dans  des  parties  fort  acddentdes. 

En  dehors  mtoie  du  bassln  de  ces  fleuves,  dans  la  r^on  de  Marahu  od  Ton 
procede  en  ce  moment  k  des  recherches  de  petrole,  on  trouve  tout  au  bord  de  la 
mer  plusieurs  chutes  d*une  dizaine  de  miUe  chevaux. 

En  passant  k  TEtat  de  Espirito  Santo,  nous  trouvons  le  Rio  Doce,  qui  a  sa 
source  k  TEtat  de  Minas  Geraes.  O'est  par  la  vall^  de  ce  fleuve,  dans  laquelle 
se  trouve  d^j&  le  chemin  ^e  fer  Victoria  Minas,  qu*un  puissant  syndicat  anglais 
comptait,  en  ^lectrisant  ce  chemin  de  fer,  transporter  annuellement  10  millions 
de  tonnes  de  mineral  de  fer.  Ce  projet,  qui  se  r^isera  sQrement  un  jour  oa 
I'autre,  est  bas6  sur  Texistence  de  tres  importantes  chutes  d*eau  sur  cette 
riviere,  qui  dralne  ime  surface  de  97,500  kilometres  carr^  et  qui  pr^sente  des 
chutes  nbruptes  de  80  metres  de  hauteur,  au  droit  desquelles  le  fleuve  se  trouve 
etroitement  encaiss6  dans  un  lit  de  pierre. 

La  chute  de  Antonio  Dias,  qui  se  trouve  k  peine  k  150  kilometres  de  la  capi- 
tale  de  Minas  Geraes,  et  toute  une  s^rie  d*autres  chutes  k  la  frontiere  de  TBtat 
de  Espirito  Santo,  peuvent  donner  une  force  de  plusieurs  centaines  de  mille 
chevaux. 

La  valiee  du  Rio  Doce  est  tres  riche  en  minerals  de  f^  et  en  minerals  d'or. 

L'Etat  de  Espirito  Santo,  qui  est  un  des  plus  accidentes  du  Br^il,  possede  de 
nombreuses  chutes  sur  les  fleuves  Itabapoana,  Itapemlrim,  et  sur  d'autres  de 
moindre  importance. 

L'Etat  de  Rio  de  Janeiro  est  un  des  plus  riches  en  houille  blanche.  Rien  que 
le  fleuve  Parahyba  de  Sul,  qui  dralne  64,000  kilometres  carres,  et  qui  presente 
tout  le  long  de  son  cours  et  tout  le  long  du  cours  de  ses  affluents,  de  tres  nom- 
breuses chutes,  pent  fournlr  au  has  mot  une  force  de  plus  d*un  million  de 
chevaux.    Les  barrages  sont  tres  f aciles  k  construire,  surtout  sur  les  affluents. 

Un  des  affluents  du  Parahyba,  le  Pirahy,  a  ete  devie  par  la  Rio  de  Janeiro 
Tramway  Light  and  Power  (Company,  Limited,  au  moyen  d*un  tunnel  de  9 
kilometres,  et  jet4  dans  la  valine  du  Ribeirfto  das  Lages,  ok  cette  compagnie 
avait  dej&  un  grand  lac  artificiel  de  250  millions  de  metres  cubes,  et  une  chute 
de  860  metres  de  hauteur. 

Void  les  donn^es  de  cette  importante  installation: 

Force  dej&  am^nag^:  55,000  kilowatts;  force  encore  disponlble  sur  cette 
chute:  22,000  HP. 
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La  llgne  de  transmission  de  force  Jusqo'A  Rio  a  81  kilometres  et  la  difference 
de  potentlel  est  de  88,000  volts. 

Sur  un  des  affluents  dti  Parahybo,  le  Piabanha,  se  tronvent  les  installations 
de  la  maison  Gninle  et  Gie.,  pour  la  ville  de  Nictheroy.  On  j  trouve  9,000  kilo- 
watts d^ft  installte  et  cette  firme  possMe  sur  la  m6me  fleure  des  chutes  de 
reserve  capables  de  foumir  encore  25,000  HP. 

Un  autre  affluent  trte  important  du  Parahyba  est  le  Parahybuna,  que  pr^ 
sente  de  trte  nombreuses  chutes  &  pic  d*un  am^nagement  trte  facile  et  pouvant 
d^Teloi^>er  une  puissance  que  J'^value  h  plus  de  100,000  HP.  pour  I'ensemble 
des  chutes  de  cette  riviere.  CTest  Ik  que  se  trouvent  les  installations  de  force 
et  de  luml^re  pour  la  ville  de  Juiz  de  Fora  k  Minas  Geraes. 

Au  sud  de  la  ville  de  Rio,  on  trouve  toute  une  s^ie  de  chutes  caract<Sris4es 
par  une  trte  grande  hauteur  et  un  faible  d^it  La  plus  int^ressante  est  la 
chute  de  Bracuhy,  que  J*ai  4tudi4  moi-m^me.  Sa  hauteur  utile  est  de  880 
metres,  et  son  d^bit  moyen  est  de  8  metres  cubes  par  seconde,  d^lt  dont  on 
pent  s'assurer  en  construisant  deux  barrages  A^ik  compl^tement  ^tudi^  en 
amont  de  la  chute.  Cette  chute  est  &  8  kilometres  du  bord  de  la  mer,  dans  une 
rade  abrit^e. 

Dans  cette  r^on,  on  trouve  plusieurs  autres  chutes,  parmi  lesquelles  on  pent 
citer  Ariro,  Mambucaba,  toutes  au  bord  de  la  mer. 

La  chalne  de  montagne  d'oti  tombent  tous  ces  petits  cours  d'eau  se  prolonge 
Jusqu'ft  llitat  de  Santa  Oatharina,  en  longeant  tout  l*Etat  de  ParanA  et  tout 
I*Etat  de  Sfio  Paulo.  Ceci  repr^sente  une  extension  de  880  kilometres  de  c6te 
br6Billenne  oh  Ton  trouve  des  altitudes  de  1,000  metres  de  hauteur  a  moins  de 
20  kilometres  de  la  mer.  On  y  rencontre  done  k  chaque  pas  des  torrents  de 
plus  on  moins  grande  importance,  et  souvent  au  moyen  de  tunnels,  ou  meme 
de  simples  siphons,  on  pent  imiter  la  Light  and  Power  de  Rio  de  Janeiro  et 
devler  les  eaux  des  plateaux  superieurs  qui  coulent  vers  rinterieur,  pour  les 
Jeter  directement  k  la  mer  en  suivant  des  torrents  abrupts  de  plusieurs  cen- 
taines  de  metres  de  hauteur.  Cette  solution  sMmpose  pour  les  eaux  du  Tetre, 
au  nord  de  Santos. 

Pres  de  Santos,  se  trouve  la  chute  de  Itapanhad,  de  la  Compagnie  Docks  de 
Santos,  avec  650  metres  de  hauteur,  et  4  metres  cubes  de  debit  Plus  au  sud 
11  y  a  des  chutes  qui  appartiennent  &  la  Sfto  Paulo  Railway,  et  qui  furent 
acquises  dans  le  but  d'eiectrifier  ce  chemin  de  fer.  Je  n'ai  pas  de  donnees  sur 
ces  chutes.  Je  n'ai  pas  non  plus  de  renseignements  sur  les  chutes  qui  existent 
entre  Santos  et  la  Rlbeira  de  Iguape.  L&  on  trouve  encore  une  riviere  k  gros 
debit,  et  &  tres  forte  pente.  Le  bassin  qui  Talimente  a  28,000  kilometres 
Carres  de  surface.  Je  ne  connais  pas  de  resultats  de  mesure  sur  les  chutes 
existant  sur  cette  riviere;  elle  se  trouve  dans  une  zone  tres  fertile,  riche  en 
minerals,  mais  tres  pen  habitee.  On  vient  cependant  d*y  inaugurer  une  colonie 
Japonaise. 

En  suivant  toujours  la  llgne  de  la  c5te,  nous  trouvons  k  Paran&  des  chutes 
bien  inferieures  k  celles  qui  se  trouvent  sur  la  cdte  de  Rio  de  Janeiro  et  de 
Sfio  Paulo.  Parmi  elles,  on  pent  citer  celle  qui  fournit  la  lumiere  et  la  force 
k  Paranagua. 

A  Santa  Catharina,  extremite  sud  de  la  Cordiliere,  qui  longe  la  cOte,  la  chute 
principale  est,  d'apres  les  publications  existantes,  la  chute  du  PilSLo,  sur  le 
fleuve  Itajahy,  avec  524  metres  de  hauteur. 

A  TEtat  de  Rio  Grande  do  Sul,  sur  les  fleuves  qui  debouchent  dans  TAt- 
lantique,  on  cite  plusieurs  chutes  sur  le  Rio  Jacuhy,  mais  leur  importance 
dolt  etre  faible.  J'ai  cependant  entendu  parler  d*une  chute  assez  importante 
k  Textreme  sud,  sur  un  affluent  du  San  €k)ncalo. 
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Passons  malntenant  aox  bassins  Int^ieurs,  oeuz  qui  allmentent  des  rivl^es 
qui  coulent  vers  les  grands  sillons  trac^  par  les  rios  Parand  et  Paraguay, 
dont  la  JODCtion  produit  le  rio  de  la  Plata. 

On  trouve  dans  les  publications  spdclales  de  Monsieur  Nelson  de  Senna  et 
du  Major  Nascimento  une  Enumeration  qui  paralt  tr^  complete  des  chutes  de 
ces  bassins,  dans  TEtat  de  Minas  Geraes,  et  dans  TEtat  de  Parand. 

Monsieur  Senna  donne  les  noms  de  1,160  chutes  dans  TEtat  de  Minas.  II  en 
cite  trop,  car  dans  sa  liste  on  en  trouve  dont  Timportance  est  vraiment  trop 
mlnime. 

Le  Major  Nascimento  en  cite  119  dans  TEtat  de  Parand.  Aucun  travail  de 
ce  genre  n'a  EtE  public,  ni  pour  Sdo  Paulo,  ni  pour  Rio  de  Janeiro,  mais  nous 
Savons  qu'on  en  prepare  un  k  Sfto  Paulo. 

J*ai  d^jd  Enum^rE  les  principales  chutes  de  TEtat  de  Rio  de  Janeiro  et  du 
littoral  de  TEtat  de  Sdo  Paulo  et  de  TEtat  de  Parand,  et  je  vais  malntenant 
signaler  les  principales  chutes  des  bassins  int^rieurs  de  ces  Etats,  en  passant 
sous  silence  les  tr§s  nombreuses  chutes  de  falble  importance. 

EUes  se  trouvent  toutes  mention^es  dans  les  ouvrages  que  je  viens  de  citer, 
quoique  sans  indication  praise  sur  la  puissance. 

A  Minas  Geraes,  en  dehors  des  chutes  d^jd  cities  qui  se  trouvent  sur  les 
bassins  du  Sdo  Francisco  et  du  Parahyba  do  Sul,  on  en  trouve  d'excellentes 
dans  les  deux  trfes  Importants  bassins  du  Paranahyba  et  du  Rio  Grande. 

Ces  deux  rivieres,  dont  la  jonction  forme  le  fleuve  Parand,  contiennent 
plusleurs  chutes.  Une  seule  de  ces  chutes,  qui  a  EtE  recemment  ^tudi^  et  qui 
se  trouve  pr^  de  Sdo  Paulo  dans  une  region  od  se  d^veloppe  TElevage  et  oCi  11 
J  a  d^jd  un  abattoir  frigorlfique,  la  chute  de  Marimbondo,  paralt  etre  extr(^me- 
ment  pulssnnte.  On  ni'a  fouml  le  chiffre  d'uu  million  de  chevaux,  mais  je 
ne  le  reproduis  que  sous  toutes  reserves.    li  me  paralt  tr^  exag^rE. 

Dans  TEtat  de  Sdo  Paulo,  on  trouve  deux  bassins  tr^  riches  en  houille 
blanche:  le  bassln  de  TlEtE,  oh  se  trouvent  les  installations  de  la  Light  and 
Power  de  Sdo  Paulo,  et  le  bassln  de  Parand-panema. 

Les  nouvelles  installations  de  la  Light  and  Power  ont  portE  la  force  am^na- 
g4e  par  cette  compagnie  d  40,000  HP.  De  plus,  11  existe  dans  T^tat  dlverses 
installations  pour  des  petites  villes.  I.«es  plus  importantes  sont  celles  de 
Riblrdo-Preto,  de  Plraclcaba,  et  celle  du  nord  de  Sdo  Paulo.  L'Etat  de  Sdo 
Paulo  possMe  plus  de  SO  villes  ay  ant  d^jd  la  luml^re  Electrique  et  des  Installa- 
tions sanitaires. 

Les  principales  chutes  du  bassln  du  Tl6tE  sont:  la  Avanhandava,  avec  60,000 
HP.,  et  celle  d'ltapura,  avec  peut-6tre  50,000  HP. 

Dans  TEtat  de  Parand,  qui  est  certalnement  un  des  plus  richos  en  forces 
naturelles,  on  trouve  deux  des  plus  importantes  chutes  du  raonde  entler :  celle 
de  riguassu  et  celle  de  Sete  Quedas.  Sur  ces  deux  chutes  on  cite  des  chlffres 
fantastiques.  Ainsl,  je  trouve  pour  riguassu,  dans  deux  ouvrages  diff4rents, 
les  chlffres  de  14  et  25  millions  de  chevaux.  Des  etudes  r^oentes,  qui  me 
furent  confl^s  par  un  propri(5taire  de  la  region,  dvaluent  la  puissance  de  la 
chute  simplement  d  un  million  de  chevaux,  puissance  mesur^  pendant  un 
^tiage  rigoureux.  Ce  chilTre  me  paralt  bon,  eu  6gard  d  rimportance  du  bassin. 
La  chute  a  65  metres  de  hauteur  d  pic. 

Pour  la  chute  de  Sete  Quedas  on  cite,  dans  deux  ouvragos  diflf^rents,  les 
chiifres  de  25  et  40  millions  de  chevaux.  Ces  chlffres  ne  me  paraisseut  pas 
exag^ds  puisque  le  bassin  du  Parand  est  cinquante  fois  plus  grand  que  le 
bassln  de  riguassu,  et  que  Ton  pent  cr^r  une  chute  de  115  metres  de  hauteur 
entre  la  premiere  et  la  dernldre  des  Sete  Quedas.  II  semble  done  que  sur  ce 
point  du  territoire  br^sllien,  on  se  trouve  en  presence  d*une  des  plus  impor- 
tantes, sinon  de  la  plus  importante,  des  chutes  d*eau  du  monde. 
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En  aDKmt  de  cette  chate,  on  en  trouve  d'antres  sor  le  flenye  ParanA.  La 
plus  importante  aemble  6tre  la  dinte  de  Umbli-PangA. 

Toutes  ces  cdrates  da  baasin  de  la  Plata,  k  grand  TOliune  d'eao,  pr^Mntent 
un  inconvenient  trte  serienz.  An  moment  des  crues  le  nivean  d*eau  s'^^Te 
consid^rablement  en  ayal  de  la  diute.  Poor  lUrnbA-PiingA,  la  dmte  arriye 
k  disparaltre,  lea  eaux,  en  amont  et  en  aval,  prenant  le  m6me  niveau. 

Nona  avona  d^jA  dit  qn'&  la  dinte  de  Panlo  Affonao,  Rio  Sfto  Franciaco,  on 
observe  couramment  dea  cmea  qui  reinvent  lea  eanx,  en  aval  de  la  chute, 
d'nne  hanteur  de  27  metres.  On  pent  cependant,  en  prolongeant  le  canal  de 
fiiite,  on  en  constmiaant  dea  barrages  en  amont,  dimlnner  et  mtaie  supprimer 
cet  inconvtoient  II  se  tradoit  cependant  toojonrs  par  nn  accroisaonent  de 
la  d^pense  de  premise  installation. 

Pour  terminer  cette  partie  de  notre  travail  sur  la  dlstribntion  gtographique 
des  chutes  au  Br^sil,  il  nons  reste  k  parler  des  Btats  de  Mato  Qrosso  et  de 
Qoyaz.  Ces  deux  Btats  sont  fort  pen  connns.  lis  ont  k  eox  deux  nne  surface 
supMeure  k  celle  du  Mexique,  et  des  fleuves  importants  lea  travorsent 

A  Ctoyaz,  d'aprte  le  relief  du  sol,  Je  soupi^nne  Texistence  de  nombreuaea 
chutes  sur  les  affluents  de  la  riviere  Paranahyba. 

Quant  k  Matto  Grosso,  en  dehors  des  chutes  du  ParanA,  d6JA  cities,  qui  se 
trouvent  aux  fronti^res  de  cet  ^tat,  et  de  celles  d^couv^rtes  par  le  Colonel 
Rondon  et  situ^es  au  bord  du  plateau  des  P^recis,  avec  quelques  centainea  de 
mille  chevaux,  je  ne  connais  pas  d'autres  chutes  qui  vaillent  la  peine  d'etre 
cities.    Cet  important  ^tat  a  une  surface  relatlvement  plane. 

DeuxiItme  Pabtie. — Regime  den  eawf. 

AbordoDs  maintenant  la  question  du  r^me  des  eaux. 

Dans  les  pays  froids,  les  glaces  constituent  des  reservoirs  naturels  qui 
rendent  le  debit  des  rivieres  assez  pen  variable.  Dans  les  pays  chauds,  et  en 
particulier  au  Br^sil,  leur  d^it  varie  entre  de  blen  plus  larges  limites,  et  Ton 
constate  d'une  saison  k  I'autre,  et  m^me  d'une  ann^e  k  Tautre,  des  variations 
enormes. 

Les  saisons  sont  cependant  assez  reguUeres,  et  la  variation  des  d^its  se 
produit,  depuis  un  certain  nombre  d*annees,  toujours  dans  le  mtoie  sens,  celui 
de  la  decroiasance. 

II  est  evident  que  cela  ne  pourra  pas  se  produire  indeflniment,  se  seralt  la 
mMre  et  la  mort  du  pays.  Nous  savons  que  partout  lea  periodes  sdches  et 
les  periodes  humides  se  succedent  toujours.  Ce  que  Ton  n*a  pas  encore  pu 
determiner,  pour  chaque  pasra,  c'est  la  duree  de  cette  periode. 

La  decouverte  dans  les  archives  d'une  petite  viUe  au  bord  de  la  mer  Cas- 
pienne,  d'une  serie  d'observations  sur  le  niveau  de  ce  grand  lac  depuis  Tan 
1000  a  p«*mi8  de  fixer  k  11  ana  la  duree  de  chacune  des  periodes  s^che  et 
humide,  pour  les  basslns  qui  alimentent  le  lac. 

L*examen  de  certains  vieux  arbres  de  la  Califomie  a  foumi  des  renseigne- 
ments  analogues  pour  cette  partie  des  Etats-Unis.  On  pent  en  effet  determiner 
dans  un  arbre  de  combien  11  a  grand!  chaque  annee,  et  en  admettant  que  la 
hauteur  dont  11  a  grandi  soit  proportionnelle  k  la  quantite  de  iduie  tombee,  on 
en  condut  que  la  hauteur  des  pluies  est  periodiqu^nent  variable,  puisque  la 
courbe  de  croissance  est  une  slnussolde. 

Au  Bresil,  il  n'existe  pas  de  donnees  qui  permettent  encore  de  determiner 
Tallure  de  la  courbe  des  pluies. 

Des  observations  precises  n'existent  que  depuis  trea  pea  de  temps.  Des 
mesures  de  debit  perlodiquement  et  rigoureusement  faites  par  la  Light  and 
Power  de  Rio  de  Janeiro,  et  par  le  service  dea  eaux  et  egouts  de  la  ville  de 
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Sio  Paulo  pormettent  oependant  de  dire  Que  depoli  rtniide  1900,  le«  eaux 
ont  diminn^  constamment  An  comti  de  chaqiie  pMode  d'Mace  les  eaux  out 
4t^  Xdm  baaaea  qu'k  I'Mage  pr^oMent;  diaque  cnie  a  4t6  moliidre  que  oelle  k 
laqnelle  ^e  a  WQco6d6.  Dana  oertatnea  aonreea  k  8to  Paolo,  le  d^lt  total  de 
raanfe  101j5  a  6t6  la  tittv  da  dtfblt  total  de  I'aiiBfe  1909. 

Le  d^lt  da  fleave  Parahyba  6tait  en  aoOt  1905  de  200  mtoea  cabea  iMir 
aeoonde,  et  ea  a^tembre  1915  k  peine  de  148  mto^a  cobea.  Oea  observationa  ont 
4t^  faitea  par  lea  'ing^nleora  de  la  Lls^t  and  Power  de  Rio  de  Janeiro  k  Sapa- 
caya. 

Le  dAit  de  la  rivitoe  qai  prodoit  la  force  poar  Rio  de  Janeiro  tomba  de  1905 
k  1910  aa  tiera  de  ce  qa'il  ^talt  dana  la  plapart  dea  moia  de  Tann^  Grftce  ce- 
pendant  aa  paiaaant  lac  artificiel  cr46  par  cette  compagnie,  lea  aerrlcea  n'ont  paa 
beaacoap  aoaflert 

Qaant  k  la  variation  de  la  haateor  de  plaie  d'one  r^on  k  Tantre  da  BrMl, 
on  peat  obserrer  d'aprte  lea  donn^ea  de  robservatolre,  pabll^ea  en  1910,  qae 
la  haatear  de  plaie  eat  proportionnelle  k  la  baateor  topographiqae  et  inverae- 
BMnt  proportionnelle  k  la  diatance  de  la  mer.  Les  plaa  fortea  baateara  de  plaie 
farent  observdea  en  baat  de  la  Serra  do  Mar,  prto  de  Santos,  oil  la  baatear  a 
atteint  8  m^trea  dana  I'annte.   A  Rio  la  baatear  a  ^t6  de  1  mMre. 

A  rextr^me  noid,  il  i^eat  r^galidrement  pendant  six  moia  de  Tann^  et  fl 
fiiit  bean  pendant  lea  aatrea  aix  tnoia.  Les  babitants  de  ces  r^ona  appellent 
biyer  la  pfoiode  dea  plaies,  et  r6t6  la  p^riode  de  beaa  temps,  qooiqae  ces  p^riodes 
en  coincident  paa  avec  lea  4K)qaea  alnai  d^nomm^es  astronomiqaement 

Sar  la  plapart  da  territoire  br^ailien  la  baatear  de  plaie  a  varid  poor  I'ann^ 
1910  de  1  &  2  mtoea. 

TaoiaiftHS  Pasiib. — UtiU$aH(m  de  V^nerffie  ileotrique. 

Aa  Br^Bil,  oomme  partoat  ailleara,  T^oergie  ^lectriqae  fat  toat  d'abord  ap* 
pliqa4e  k  FMairage  dea  Tillea,  et  &  la  traction  poor  aervices  arbaina.  Oes  ap- 
plicationa  priroit  on  grand  easor  dans  les  ^tats  ricbes,  et  Jasqaes  dana  lea 
petltes  provinces  sans  grandea  ressoarces,  T^dairage  aa  gaz  fat  rapidement  rem- 
placd  par  r^lectridt^.  II  est  m^me  des  r^ons  ok  le  gas  n'a  jamais  exists  et 
ot  on  ne  rinatallera  peat-^tre  Jamaia. 

Oe  aont  1&  cependant  dea  indastries  de  laxe  qai  ne  contribaent  gatee  aa  ddvelop- 
pement  et  &  la  rlcbease  da  paja,  et  malbeoreoaement  depaia  trop  longtempe 
noa  cbatea  d'eaa  restent  strictement  confin^es  dana  ce  d^partement  de  Tindaa- 
trie.  II  n'exiate,  en  debors  de  ces  applicationa,  qa'xme  toate  petite  asine  k  Minaa 
Geraes,  poar  la  fabrication  da  carbare  de  caldam ;  encore  cette  asine  n'existe 
qae  grftce  k  ane  trte  forte  protection  dauani^re.  Ancan  cbemin  de  f^r  d'lnt^r^t 
g^n^ral  ne  fat  encore  Aectrifl4  Aacane  indastrie  dectro-cbimiqae  n'a  encore 
^t6  inaagar^e,  et  Ton  volt  k  peine  I'^lectridt^  servlr  k  r^dairage  et  &  la  force 
motrice  de  qaelqaea  aaines,  et  encore  la  x^apart  des  grandes  osines  sitatai  dana 
lea  villes  pr^teent  aigoidrer  elles-mtoies  lear  force  motrice  avec  du  cbarbon, 
tant  est  flev^  encore  le  prix  de  vente  da  coarant  par  les  grandea  compagniea 
centrales. 

Get  6tat  de  cboses  s'expliqae  en  partie  par  les  monopoles  qa*il  a  f alia  donner 
aox  compagniea  centrales,  monopoles  qai  se  jastiflent  par  I'^norme  d^pense  de 
premiere  installation  qae  repr^sente  an  grand  r^seaa  de  distribation  dana  les 
villes,  et  par  le  fait  qae  malgr^  les  excellentes  conditions  tedmiques  des  diates 
br^siliennes,  il  a  fallu  cependant  travaiUer  dana  des  r^ons  privies  de  voles 
de  commanications,  et  anssi  installer  des  barrages  codteax,  mettant  les  villes 
k  Tabri  des  f&cbeoses  consequences  qae  poarraient  entralner  les  variations  trop 
brasqaes  da  diSbit  des  rivl&res. 
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Cepen<laiit,  leg  ^sormes  b^n^flces  encataAi  par  lea  omipagnSefl  centrales  font 
penser  qn'on  anralt  pn,  avec  nn  pea  i^ns  de  rigoeor  admlnUitratiTe,  arrlyer  k 
nn  ^tat  de  dioses  pins  favorable  an  d^reloppement  de  lindnstrie. 

YoilA  ce  qn'il  en  est  poor  le  paas^,  et  m6me  ponr  le  present 

Qnant  k  Tayenir,  les  beanz  projets  ne  manqnent  pas.  La  Gompagnle  Victoria 
Minas,  dont  nons  ayons  d6J&  parld,  a];q;my6e  par  nn  puissant  syndicat  anglais, 
projette  F^lectriflcation  d*nn  chemin  de  fer  de  600  Idlomtoes  de  longneor,  poor 
le  transport  annuel  de  10  millions  de  tonnes  de  mineral  de  t^  par  le  port  de 
Victoria. 

Plnsienrs  projets  importants  qoi  farent  pass^  an  crible  d*nne  ^tnde  appro- 
fondle  faite  par  I'^minent  Professenr  Blond^  pr^Toient  le  transport  de  force 
par  oonrant  continn  et  sa  transformation  en  conrant  trlplias6  ponr  les  motenrs 
des  locomotives. 

Oette  fagon  de  voir  se  Jnstifie  par  le  fait  que  Ton  tronve  comme  point  de  con- 
tact avec  la  terre,  d'nn  c6t4  la  mer,  et  k  Tautre  eztr^mit^  les  mines  de  fer. 

On  pr^ott  aussi  T^lectriflcation  dn  chemin  de  fer  central  dn  BrMl,  dans  la 
Bone  suburbaine  qui  entonre  la  ville  de  Rio  et  oh  le  trafic  est  extrftnaement 
intense.  On  a  m^me  pens6  k  prolonger  T^ectriflcation  Jnsqn'en  hant  de  la 
Serra  do  Mar,  od  des  rampes  asses  fortes  et  de  nombrenx  tunnels  rendent  trte 
convenable  ce  oystftme  de  traction. 

D'abondantes  chutes  d*eau  trte  f&ciles  k  amenager  se  trouvent  soit  dans  la 
r^on  du  chemin  de  fer  central,  soit  dans  la  r^on  de  Victoria  Minas.  Je 
connais  encore  k  T^tude  un  projet  d*61ectrification  de  la  Sfio  Paulo  Railway  et 
du  chemin  de  fer  Paulista.  Tons  ces  projets  ne  sent  cepaidant  pas  encore 
entr^  en  vole  d'ez^cutlon. 

Gette  question  de  I'^ectriflcation  des  chemins  de  fer  est  assez  dUBdle  k 
rte>udre  dans  les  pays  neufs,  pour  la  raison  suivante :  un  des  avantages  de  la 
traction  ^lectrique  est  de  permettre  un  trac6  comportant  des  rampes  plus  fortes 
que  celles  g^n^ralement  admises  pour  la  traction  k  la  vapeur.  Get  avantage  est 
toorme  dans  les  pays  accidents  comme  le  BrML  Gependant,  comme  les  d6- 
penses  de  premiere  installation  sont  gdndralement  beaucoup  plus  grandes  pour 
un  chemin  de  fer  ^lectrique,  11  est  trto  rare  qu'au  moment  de  la  construction, 
la  ligne  pr^sente  un  trafic  sufDsant  pour  Justifler  r^lectrification ;  de  sorte  que 
le  probldme  de  I'^ectriflcation  ne  vient  k  se  poser  que  Justement  quand  le  lit 
du  chemin  de  fer  est  66ik  construit,  et  quand  les  formes  sacrifices  consentis 
pour  avoir  de  faibles  rampes  ne  peuvent  plus  dtre  ^vit69. 

An  Br6sil,  le  charbon  stranger  cofite  trte  cher.  Le  charbon  national  est  de 
mauvaise  quality  et  ne  se  trouve  que  dans  des  r^ons  au  sud  de  I'Etat  de  Sfto 
Paulo.  De  sorte  que  I'^ectriflcation  des  chemins  de  fer  a  beaucoup  sMuit  les 
esprits. 

Je  me  demande  cependant,  avec  la  difficult^  que  Ton  a  et  que  Ton  aura 
pendant  longtemps  aprte  la  guerre  pour  se  procurer  des  capitauz,  si  nous  pou- 
vons  avoir  grand  espoir  de  rtoliser  tons  ces  projets  si  brillants,  mais  si  cofiteuz. 

Pour  ma  part,  Je  pense  que  le  probl^me  du  combustible  pour  la  traction 
dans  les  chemins  de  fer  br^iliens  sera,  bien  avant  r^lectrification,  r^solu  par 
le  traitement  des  combustibles  pauvres  du  pays,  ou  par  une  melUeure  adapta- 
tion des  moteurs  k  ces  combustibles. 

Le  grand  avenir  des  chutes  d*eau  br^iliennes  est,  k  men  avis,  dans  les 
grandes  industries  chlmiques  et  ^lectro-m^tallurgiques.  La  fabrication  des 
nitrates  s'impose  auprte  des  chutes  de  Paulo  Alfonso,  qui  se  trouvent  sur  une 
riviere  navigable,  pr6s  de  la  mer,  et  dans  une  r^on  oti  les  roches  calcalres 
abondent 

Je  pense  que  Ton  pourrait  entreprendre  aussi  avec  succte  la  fabrication  de 
la  sonde  dans  les  chutes  voisines  de  Rio-de-Janeiro,  od  se  trouve  un  march^ 
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tr^  important  pour  cet  alcali«  dans  les  nombreuses  fabriques  de  savon,  de 
verre,  de  bougies,  etc. 

Le  chlore,  qui  est  partout  ailleurs  un  sous-prodult  trte  gtoant,  pourrait 
6tre  expedi^  h  Minas  Geraes  pour  traiter  lee  minerais  d*or. 

Qull  soit  dlt  en  passant,  I*industrie  de  I'or  au  Br^ll,  oil  l*on  a  enregistr^ 
tant  dUnsucc^,  et  qui  cependant  fut  si  prosp^re  au  temps  oil  il  existait  encore 
de  riches  alluvions,  cette  Industrie  ne  fut  d^Iaiss^  que  parce  que  Ton  a  com- 
mis  Terreur  de  penser  que  le  proc^^  par  cyanuration,  qui  a  si  bien  r^ussi  au 
Transvaal,  ^tait  applicable  k  nos  minerals.  Or,  il  paratt  aujourd'hui  dtoontr^ 
que  le  chlore  donnerait  des  rteultats  bien  sup^rieurs  dans  notre  cas. 

Pour  terminer,  abordons  la  question  de  T^lectro-m^tallurgie :  ce  probldme, 
qui  in*a  tou Jours  passionn^  et  auquel  j'ai  consacr^  la  plus  grande  partie  de 
mes  efforts  et  de  ma  Jeunesse,  a  ^t^  bien  pr^  d'etre  r^solu  au  Br^iL  Nous  y 
avons  des  ^l^ments  tout-&-fait  favorables  pour  le  r^soudre.  Des  chutes  d*eau 
importantes,  soit  au  bord  de  la  mer,  comme  le  Bracuhy,  reli^  aux  mines  par 
chemin  de  fer,  soit  au  coeur  mtoe  du  mineral,  comme  la  chute  d* Antonio  Dias, 
rappellent  les  conditions  faborables  de  la  Norv^  et  de  la  SuMe. 

De  plus,  nous  avons  un  march^  int^ieur  trte  important,  et  des  possibility 
de  concurrencer  Tindustrle  europ^nne  dans  les  pays  voisins,  comme  I'Uruguay 
et  TArgentine,  d'oti  nous  recevons  des  bateaux  charge  de  bl6,  qui  retournent 
vides  &  leur  port  d*origine. 

On  a  ^rit  beaucoup  sur  la  comparison  entre  le  haut-fourneau  au  charbon 
et  le  haut-fourneau  61ectrique»  et  tr^  souvent  J*al  eu  Toccasion  de  lire  de  v^ri- 
tables  h^r^ies  k  ce  sujet. 

II  n'est  pas  sans  Int^rfit  de  rappeler  et  de  mettre  en  Evidence  devant  le  Con- 
gr^  Pan-Am^rlcain  les  erreurs  que  Ton  commet  d'habitude  quand  on  ^tablit  le 
parall^le  entre  les  deux  syst^mes.  On  compare  en  g^n^al  la  quantity  de 
charbon  d^pens^  dans  1&  haut-fourneau  avec  le  nombre  de  kilowatts  n^ces- 
saire  pour  produire  la  m^me  quantity  de  chaleur,  et  Ton  en  dMuit  les  prlx 
respectifs  auxquels  dolvent  6tre  vendus  T^lectricit^  et  le  charbon  pour  que 
rav^nement  du  haut-fourneau  ^lectrique  soit  possible. 

Ceci  est  parfaitement  absurde.  Le  carbone  d6pens<5  dans  un  haut-fourneau 
au  charbon  pent  6tre  divis4  en  deux  parties:  Tune  d'elles  est  employ^  k  la 
fonction  chlmique  de  d^rober  Toxyg^ne  au  mineral;  la  seconde,  combing  k 
Toxygftne  de  Tair  que  Ton  Injecte,  doit  produire  la  chaleur  n^cessaire  k  cette 
operation  chlmique. 

Malheureusement,  on  ne  pent  arriver  k  produire  seulement  la  quantity  de 
chaleur  strictement  n^cessalre.  La  combustion  du  carbone  4tant  un  ph4- 
nom^ne  reversible,  comme  presque  toutes  les  operations  chimiques,  une  grande 
partie  de  Tacide  carbonique  prodult  avec  d^gagement  de  chaleur  se  decompose 
de  nouveau  au  contact  du  charbon  incandescent,  en  produlsant  de  Toxyde  de 
carbone,  ce  qui  absorbe  de  nouveau  une  trfes  grande  partie  de  la  chaleur  pr^* 
c4demment  d^g^. 

Cette  reaction  chlmique,  que  nous  pouvons  appeler  parasitaire,  rend  Top^ra- 
tion  beaucoup  plus  couteuse  qu'elle  n'etit  ^t^  si  la  totality  du  carbone  se 
d^gageait  par  le  gueulard  sous  forme  d*acide  carbonique. 

II  ne  faut  done  pas  oublier  que  la  quantity  de  kilowatts  th^riquement 
n^cessaire  devra  6tre  d^uite,  non  pas  de  la  quantity  de  carbone  d^pens^  dans 
la  pratique  par  les  haut-fourneaux,  mais  plutOt  de  la  quantity  th^riquement 
n^cessaire  de  carbone,  s*il  avait  6t^  possible  d'obtenir  dans  le  haut-fourneau 
Toxidatlon  complete  du  m^tallolde.    Or,  cette  quantity  est  minime. 

La  desoxidation  du  mineral  de  fer  par  le  carbone  est  une  operation  exo- 
thermique !    Quand  on  contemple  un  haut-fourneau,  on  ne  s*en  aporcoit  gu^re, 
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et  c*est  Ul  on  des  cOtte  les  plus  curieux  de  la  toomare  de  Teeprit  humaln  qui, 
en  g^D^al,  a  r^solu  Juaqu'it  ce  Jour  tous  les  probl^mes  Industriels  en  adoptant 
d*abord  les  solutions  les  plus  complexes  et  apparemment  presque  absurdes, 
pour  ne  trouver  que  beaucoup  plus  tard  les  solutions  simples. 

La  machine  k  vapeur  elle-mteae  est  un  exemple  presque  aussl  frappant  que 
le  haut-fourneau,  et  cependant  il  est  ind^niable  que,  pratiquement,  le  moteur 
k  gaz  ou  la  turbine,  beaucoup  plus  rationnels  que  la  machine  k  vapeur  et  ie 
haut-foumeau  ^ectrique,  infinimeut  plus  logique  que  le  haut-foumeau  au 
coke,  n*ont  pas  encore  pu  supplanter  leurs  devanciers. 

Gela  m'entratnerait  trop  loin  que  de  chercher  les  causes  qui  ont  d^termin^ 
le  Buccte  de  haut-foumeau.  11  est  cependant  utile  de  rappeler  que  les  min^raux 
pauvres  dont  on  disposait  en  Europe  rendalent  trte  d^favorable  toute  autre 
f  aeon  de  proc^er. 

Evidemment,  avec  la  combustion  du  charbon,  on  ne  peut  que  dlfficllement 
et  avec  de  grandes  d^penses  arrlver  k  la  haute  temperature  qu'exige  la  reduc- 
tion des  minerals  riches. 

Au  Br^sil,  la  nature  pr^voyante  a  place  k  cOte  des  chutes  d'eau  un  mineral 
qui  contlent  parfols  99  pour  cent  d*oxyde  de  fer.  On  est  done  fortement  tente 
de  placer  dans  un  recipient  un  bain  metalUque  chauffe  par  deux  electrodes,  de 
saturer  ce  bain  de  carbone,  et  d'y  ajouter  ensuite  methodlquement  ce  mineral 
Ideal,  tout  en  maintenant  la  proportion  de  carbone  au  voisinage  du  point 
eutectlque 

La  quantlte  d'eiectrlcite  depensee  ne  peut  etre  que  mlnlme,  car  la  chaleur 
dont  nous  avons  besoln  ne  sert  qu*&  compenser  strictement  les  pertes  par  radia- 
tion. Pas  une  seule  calorie  n'est  exlgee  pour  on  travail  chimlque  d*aucune 
sorte,  nl  pour  une  elevation  quelconque  de  temperature. 

Ce  qui  a  beaucoup  retarde  Tavenement  du  four  eiectrique,  c'est  que  cette 
etude  a  ete  falte  plutOt  par  des  eiectrlclens  que  par  des  metallurglstes. 

On  a  voulu,  dans  le  meme  recipient  oh  Ton  falsalt  la  reduction  du  mineral, 
operation  si  simple,  effectuer  Taffinage,  c*est-&-dlre  la  decarburatlon  ou  la 
desoxydatlon.  Ces  deux  operations  sont  longues,  et  Tune  d'elles  surtout,  la 
decarburatlon,  se  fait  tr^s  mal  dans  une  atmosphere  aussl  fortement  carbu- 
rante  que  celle  du  voisinage  des  electrodes. 

Or,  au  four  eiectrique,  toute  perte  de  temps  se  tradult  par  une  perte  d*argent, 
car  reiectrlclte  ne  s'arrete  pas  de  couler  et  qu*elle  se  pale  tr^s  cher. 

Done,  U  faut  dlvlser  carrement  les  deux  operations,  d'abord  la  reduction 
du  mineral,  ensuite  son  affinage,  et  cet  afiluage  pourra  tres  bien  se  passer  de 
fours  spedaux  car  le  Bessemer,  qui  ne  depense  que  du  vent  et  de  la  force 
motrlce,  ne  peut  etre,  ou  point  de  vue  de  reconomle,  supplante  par  aucuu 
autre  apparell.  Et  cette  metallurgle  pour  rait  etre  falte  avec  une  depense 
Infime  d'eiectrlcite,  grftce  a  la  richesse  des  minerals  qui  abondent  au  Bresil. 

II  me  semble.  Messieurs,  que  je  suis  sorti  un  pen  de  mon  sujet,  mals  cela 
etait  necessalre  car,  dans  retat  actuel  de  la  science,  si  je  ne  montrals  pas 
mon  grand  espolr  dans  Tavenement  de  la  metallurgle  au  Bresil,  toutes  ces 
mervellleuses  chutes  dont  Je  vous  al  fait  entrevolr  Texlstence  ne  nous  ap- 
paraitralent  que  conune  d'lnutlles  ornements  d*un  paysage  que  personne  ne 
va  voir,  et  oh  11  n*y  auralt  meme  pas  un  espolr  de  richesse  et  de  prosperite. 

The  Chairman.  We  will  now  have  an  opportunity  for  the  discus- 
sion of  this  paper,  which  gives  a  description  of  the  directions  in 
which  electricity  has  been  used  in  Brazil. 

Mr.  BoMMBL.  I  would  like  to  ask  how  much  electrification  of  the 
railroads  of  Brazil  has  taken  place  thus  far. 


Digitized  by 


Google 


142       PBOOBBDINGB  SECOND  PAN  AMEHIOAK  SCIBNTIFIO  OONOBESS. 

Mr.  Leme.  There  are  no  electric  raUways  in  Brazil.  The  electric 
railways  alluded  to  by  me  were  tramways.  There  are  one  or  two 
small  mountain  railways,  but  no  trunk  lines  are  electrified.  It  was 
the  intention  to  electrify  this  railway  in  order  to  take  out  a  large 
amount  of  iron  ore,  but  unfortunately  the  war  intervened  and  the 
project  could  not  be  carried  out. 

Mr.  SunoN.  Mr.  Chairman,  I  have  been  very  much  interested  in 
this  paper,  because  during  the  last  six  or  eight  years  I  have  had  occa- 
sion to  investigate  the  hydrology  of  the  region  joining  Brazil  on  the 
west — ^that  is  to  say,  the  coast  of  Peru,  1,400  miles  of  coast  line — and 
I  have  had  occasion  to  study  this  same  problem  of  electrification  of 
railways  there.  I  can  appreciate  fully  the  statement  of  the  speaker 
when  he  says  that  the  chief  hope  of  that  for  the  present  lies  in  the 
electrochemical  and  the  electrometallurgical  processes.  In  Peru, 
for  instance,  there  is  no  constant  demand  for  power  throughout  the 
year  in  any  of  the  processes  that  they  carry  on  there  with  the  excep- 
tion of  mining.  In  agriculture  they  need  the  power  only  about  six 
months  in  the  year,  and  they  can  transport  those  products  only  for 
a  short  period  after  the  crop.  Theref we,  until  the  population  of  that 
country  is  very  dense  there  can  not  be  any  constant  demand  for  the 
power,  and  unless  they  can  utilize  that  same  industry  on  a  constant 
output,  you  can  not  electrify  those  railroads  on  that  basis. 

The  Chairmak.  If  there  is  no  further  discussion,  we  will  proceed  to 
the  paper  entitled  ^^Hydroelectric  utilization  at  Niagara  and  else- 
where,'* by  Mr.  Maurice  Deutsch. 


HYDROELECTRIC  UTILIZATION  AT  NLA6ARA  AND  ELSEWHERE. 

By  MAURICE  DEUTSCH. 

In  every  sdeiiee  of  to-day  the  hypotheses  of  20  years  ago  are  already  out  of 
date.  As  expressed  by  one  of  our  greatest  scientists,  Prof.  Lest^  F.  Ward, 
"  Progress  Is  nothing  more  than  taking  advantage  of  nature  and  turning  It  Into 
useful  chann^  so  as  to  make  It  subserve  the  purpose  of  Increasing  human 
happiness." 

Long  before  there  was  any  anticipation  of  the  present  war  the  minds  of  the 
American  people  In  every  section  of  the  country  were  aroused  to  the  necessity 
of  the  conservation  of  our  natural  resources,  this  coming  as  a  natural  result 
of  our  Internal  economic  conditions.  And  now  the  European  war  is  emphasizing 
this  to  an  extent  far  greater  than  any  other  Influence  could  have  done. 

When  the  cry  of  "  Conservation  of  natural  resources  "  and  "  Preparedness  "  is 
synonymous  then  there  should  be  no  objection  from  any  true  American.  But 
when  preparedness  is  carried  to  extremes  then  there  may  be  a  waste  of  our 
natural  resources  to  the  great  detriment  of  the  people  of  the  entire  country  and 
to  posterity.    Probably  the  most  valuable  natural  resource,  and  one  of  the  main 
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assets,  of  tbe  United  States  Is  its  vast  water  powers.  Unlike  our  coa]s»  oils,  nat- 
ural gas,  etc.,  it  is  inexhaustible  and  incalcnlable.  Tbe  discovery  of  many  of 
tbe  latent  forces  in  nature  and  tbe  ai^cation  by  man  of  some  of  tbeir  potential 
energy  bas  been  the  greatest  influence  in  the  developmait  of  modeva  civilisa- 
timi.  Without  the  introduction  of  dieap  sources  of  power  nuiny  of  the  great 
industries  of  this  country  would  have  been  stifled  in  their  infancy.  There  is  no 
country  in  tbe  world  that  is  as  rich  as  the  United  States  in  the  natural  resources 
essential  to  ''preparedness."  Tbe  harnessing  of  its  water  powers  and  develop- 
ment of  cheaper  power  will  give  a  still  greater  impetus  to  the  economic  develop- 
ment of  processes  heretofore  considered  unint^table. 

While  our  sui^lies  of  coal,  oil,  copper,  and  other  materials  will  last  a  great 
many  years,  their  prices  will  increase  or  decrease  as  the  demand  increases  and 
the  supply  diminishes.  As  a  good  example  let  me  call  attention  to  the  high 
IMicas  <tf  coal,  oil,  gasoline,  copper,  etc,  which  to-day  are  bii^ier  than  th^  have 
evor  been  before,  some  of  these  having  doubled  during  the  past  one  and  one- 
half  years.  To  be  sure  these  prices  have  risen  to  a  great  extent  as  a  result 
of  this  extravagant  Buropean  war,  but  this  wUl  illustrate  what  we  may  expect 
as  the  extent  of  our  natural  resources  diminishes. 

Bvery  waterfall  is  a  thing  of  natural  beauty  which  no  lover  of  nature  would 
wilfully  care  to  destroy.  Its  use  should  be  controlled  and  restricted  by  law 
for  the  ben^t  of  the  majority — the  people.  How  to  utilize  such  great  and 
beautiful  waterfalls  and  yet  preserve  their  scenic  attractiveness  has  been  the 
cause  of  great  controversy,  whenever  any  water-power  developments  contem- 
plating their  use  were  planned,  resulting  in  a  certain  retardation  of  industrial 
and  economic  progress  in  this  country.  The  sketches  which  I  herewith  present 
are  intended  to  demonstrate  to  what  extent  art  may  be  the  handmate  of  utility. 
If  only  the  genius  of  the  architect  and  the  artist  may  be  linked  with  that  of  the 
engineer. 

It  has  beai  suggested  that  our  beautiful  waterfalls  might  be  preserved  for 
the  sstbetic  uplift  of  mankind  by  limiting  the  diversion  of  water  from  them  to 
certain  periods,  as,  for  ^cample,  at  night,  when  their  view  is  less  attractive  to 
visitors  than  during  the  daytime,  and  that  the  spectacle  of  the  regeneration  of 
the  falls  when  the  diversion  of  water  is  stopped  at  a  certain  hour  in  the  morn- 
ing would  be  an  unique  attraction  entirely  new  to  this  age  of  wonders.  Such  a 
plan  of  intermittent  diversion  of  water  would,  of  course,  be  only  feasible  if 
the  electric  current  generated  during  the  period  of  operation  of  the  turbines 
could  be  utilized  throughout  the  night  and  made  effective  for  practical  use 
throughout  the  rest  of  the  day.  Such  a  plan  would  be  quite  practical  and 
feasible  in  the  refrigerating  and  cold-storage  industries  where  the  brine  at 
extremely  low  temperatures  obtained  during  the  operation  of  the  turbines  at 
night  would  still  be  of  sufficient  effectiveness  to  be  used  for  circulation  during 
the  rest  of  the  day,  when  the  flow  of  water  over  the  falls  is  not  diverted.  Such 
a  plan  if  adopted  should  result  in  obtaining  power  required  in  refrigerating 
plants  at  lower  costs  than  heretofore  available  and  making  it  feasible  for  the 
clustering  of  large  packing  houses  and  cold-storage  plants  around  such  water 
powers  as  a  center.  Other  industries  would  soon  find  some  way  by  which  they 
could  adapt  themselves  to  a  plan  which  would  enable  them  to  secure  much  lower 
power  rates. 

The  general  clustering  of  electrochemical  plants  or  other  industries  around 
water  powers  would  be  of  great  beneflt  to  all  industries,  as  a  result  of  the 
cheapening  of  power  and  reduction  in  cost  of  transportation  and  other  factors 
of  economy  which  result  from  cooperation  and  combinations  of  this  kind. 

In  trolley  and  lighting  service  the  load  of  the  plant  is  extremely  variable 
with  a  large  peak  in  the  mornings  and  afternoons.    During  low  loads  engines 
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• 
are  working  inefficiently,  and  mechanical  refrigeration  lends  itself  to  fill  in  ttie 
gap  resulting,  to  a  very  great  advantage  in  economy  of  operation. 

In  the  United  States  one  of  our  greatest  problems  of  the  future  is  that  of 
**  labor/*  In  the  past  we  have  to  a  certain  extent  combated  this  problem  by  the 
introduction  of  labor-saving  devices.  But  if  in  the  dev^opment  of  industries  tioT 
whose  products  we  have  heretofore  been  dependent  upon  foreign  countries,  this 
country  is  to  be  prepared  to  meet  this  competition  of  foreign  countries  where 
cheaper  labor,  power,  and  transportation  facilities  are  more  abundant  than  here, 
thai  we  must  look  to  the  prompt  and  rapid  development  of  our  great  natural 
resources  of  which  our  potential  water  powers  furnish  an  immediate  advantage. 

NIAOABA  FAIXS. 

No  more  marvelous  development  of  an  industrial  center  has  ever  been 
dreamed  of  than  that  which  has  occurred  at  Niagara  Falls  during  the  past  23 
years  and  brought  about  fundamentally  by  the  utilization  of  only  a  small  part 
of  its  potential  water  powers  for  the  generation  of  electric  current  Its  popu- 
lation has  been  multiplied  over  four  times  (10,000  in  1802,  42,000  in  1915).  It» 
assessed  valuation  has  increased  from  $8,000,000  in  1882,  when  the  city  of 
Niagara  Falls  was  formed,  to  over  $37,000,000  in  1914,  almost  in  direct  ratio 
with  the  increase  in  population.  The  estimated  investment  in  power  develop- 
ment and  manufacturing  establishments  at  Niagara  Falls  is  now  over 
$75,000,000.  The  total  value  of  the  manufactures  made  at  Niagara  Falls  an- 
nually amounts  to  over  $40,000,000.  It  has  now  become  the  greatest  center 
of  the  electrochemical  industry  in  this  country.  Of  the  total  value  of  products 
produced  by  the  aid  of  electricity  in  1909,  New  York  State  reported  $18,401,878, 
or  72.6  per  cent,  of  the  output  of  the  entire  country.  Of  this  amount  $11,000,000 
was  made  at  Niagara  Falls.  There  are  now  over  64  different  industries  in 
the  dty  of  Niagara  Falls  dependent  upon  Niagara  Falls  for  their  power. 

The  inexpressible  grandeur  of  these  falls  has  been  a  spectacle  that  has  be- 
wildered generations  of  people,  but  who  would  say  that  nature  has  intended 
Niagara  solely  to  uplift  mankind  by  its  aesthetic  grandeur?  No  matter  how 
engineering  science  may  utilize  this  great  cataract  for  the  benefit  of  the 
country  Its  beauty  should  not  and  would  not  be  neglected  or  destroyed.  If 
some  of  the  scenic  beauty  should  be  somewhat  marred,  this  would  be  compen- 
sated by  the  beauty  of  the  grand  spectacle  of  the  creation  of  a  new  and  lai*ger 
center  of  human  activity. 

At  the  present  time  a  total  of  only  455,000  electrical  horsepower  is  developed 
at  the  falls  by  five  power  companies,  equally  divided  between  the  American 
and  Canadian  sides  of  the  river.  The  average  flow  of  the  Niagara  River  is 
estimated  by  the  Government  engineers  as  about  222,400  cubic  feet  per  second. 
The  flow  of  this  river  is  furnished  by  6,000  cubic  miles  of  water  from  four 
lakes,  having  90,000  square  miles  of  reservoir  space.  The  drainage  area  that 
feeds  this  river  covers  255,000  square  miles,  of  which  about  59.4  per  cent  lies 
on  the  American  side  of  the  boundary  line.  The  annual  rain  and  snow  that 
falls  over  this  watershed  amounts  to  nearly  81  inches  of  'water.  The  flow  of 
water  over  these  falls  amounts  to  about  25,000,000  tons  per  hour — 1  cubic 
mile  per  week.  There  is  a  fluctuation  in  the  flow  of  the  Niagara  River  which 
is  caused  by  the  direction  of  the  wind,  ice  conditions  in  winter,  and  periodic 
variations  in  run-off,  so  that  from  measurements  taken  during  the  past  55 
years  the  flow  of  the  Niagara  River  has  varied  from  about  158,500  cubic  feet 
per  second  to  over  314,000  cubic  feet  per  second.  So  that  considering  the  total 
fall  in  the  river  from  about  one-half  mile  above  the  falls  to  the  pool  below 
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same,  as  being  about  216  feet,  tbere  Is  a  total  theoretical  power  available  of 
abont  5,700»000  horsepower.  Assuming  a  turbine  efficiency  of  about  87  per 
cent  (this  has  recently  been  carried  to  about  98  per  cent),  and  a  generator 
efficiency  of  about  92  per  cent,  the  average  available  power  would  be  about 
4,600,000  tiectric  horsepower.  This  may  be  reduced  by  reason  of  friction 
losses,  etc,  to  a  net  4^00,000  Inmi^iower. 

POWKB  0(nfPAllIBS  AT  HIAOAKA  FALLS-— HISTiXLATIOll  BOBSBFOWKS. 

On  American  side: 

Hydraulic  Power  Co.,  of  Niagara  Falls 144,000 

Niagara  Falls  Power  Co 118, 800 

On  Oanadian  side: 

Ontario  Power  Co,  of  Niagara  Falls,  Ontario 120, 000 

Canadian  Niagara  Power  Oo 82, 600 

Electrical  Development  Go.,  of  Ontario  (limited) 62,000 

International  RaUway  Oo 8,000 

^9,800 

Owing  to  the  limitations  set  by  the  Burton  law,  passed  in  1908,  a  diversion  of 
only  15,800  cubic  feet  per  second  was  permitted  from  the  American  side  of  the 
Niagara  River;  only  8,800  cubic  feet  per  second  by  any  one  company;  and 
only  160,000  horsepower  could  be  imported  from  Canada.  Subsequently,  in 
1910,  by  the  terms  of  the  international  treaty  between  Oinada  and  the  United 
States,  this  restriction  was  changed  to  a  daily  diversion  at  the  rate  of  20,000 
cubic  feet  per  second  on  the  American  side  and  86,000  cubic  feet  per  second  on 
the  Canadian  side.  No  restriction  is  placed  upon  the  amount  of  i>ower  the 
United  States  may  import  from  (Canada.  Although  the  Burton  law  expired 
in  1911,  the  War  Department  has  exercised  Jurisdiction  and  control  over  the 
amount  of  diversion  permitted.  At  no  time  have  the  full  treaty  limitations 
been  allowed  on  the  American  side,  although  some  of  the  companies  are 
equipped  to  furnish  the  amount  of  power  allowed  by  the  international  treaty. 
The  Niagara  Falls  Power  0>.,  for  example,  lias  an  equipment  capable  of  fur- 
nishing 100,000  horsepower  of  electrical  energy,  which  was  completed  before 
the  Burton  law  was  enacted.  The  Burton  law  has  limited  the  maximum  pro- 
duction by  this  company  to  90,000  horsepower.  It  would  probably  require  a 
daily  diversion  at  the  rate  of  about  10,000  cubic  feet  per  second  to  secure  the 
full  100,000  horsepower.  Its  power  houses  now  have  an  installed  capacity  of 
]15,0(X)  horsepower.  This  company  was  the  first  to  develop  the  water  power 
on  a  large  scale,  and  in  order  to  avoid  any  commercial  features  below  the 
falls,  these  power  houses  were  located  li  miles  above  the  falls  on  the  American 
fi»ide.  As  a  result,  a  head  of  only  about  140  feet  became  available.  The  turbines 
are  set  in  a  wheel  pit  cut  out  of  solid  rock,  and  al)out  180  feet  deep.  At  the 
top  of  these  pits  are  the  power  houses  containing  the  generators.  The  water 
from  the  turbines  drops  to  the  l)ottom  of  the  wheel  pit,  from  whence  it  is  dis- 
charged through  a  tunnel  about  200  feet  below  the  surface  of  the  level  of  the 
river  in  the  gorge  below  the  falls.  ^ 

The  Hydraulic  Power  Co.  is  allowed  a  diversion  of  only  6,500  cubic  feet  per 
second.  Its  power  house  is  located  below  the  falls,  where  it  has  been  possible 
to  obtain  an  available  head  of  about  216  feet  The  water  is  led  by  way  of  a 
canal  through  the  city  from  a  point  about  1  mile  above  the  American  Falls  to 
a  point  less  than  one-half  mile  below  the  falls,  from  where  it  is  discharged  in 
8  and  9  feet  steel  penstocks  from  the  top  of  the  gorge  to  the  18  turbine  units 
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below,  each  of  a  capacity  of  10,000  horsepower.  In  order  to  Improve  the 
appearance  of  this  installation,  this  company  spent  over  |100,000  to  construct 
an  Immense  stone  wall  to  cover  these  large  penstocks. 

The  amount  of  diversion  of  water  that  has  been  permitted  until  now  has 
produced  no  appreciable  el^ect  on  these  falls.  Their  appearance  would  no  doubt 
be  enhanced  if  a  submerged  dam  were  constructed  near  the  crests  and  a  low 
diversion  dam  constructed  from  the  upper  end  of  Goat  Island  to  the  international 
boundary  line,  soleiy  for  the  purpose  of  preserving  and  improving  the  appear- 
ance of  the  fftlls  and  not  for  any  increase  diversion  of  water  for  power  purposes. 

The  Niagara  River  descends  826  feet  from  Lake  Brie  to  Lake  Ontario.  At 
Lake  Erie  the  surface  of  the  water  is  672  feet  above  sea  level,  and  at  the  first 
cascade  it  Is  558  feet  above  sea  lev^ ;  only  14  feet  drop.  The  descent  from  the 
head  of  the  rapids  to  the  crest  of  the  American  Falls  (about  one-half  mile)  is 
46  feet.  The  water  along  the  American  side  is  very  shallow  and  is  not  more 
than  18  inches  deep. 

The  rock  strata  slopes  from  the  American  side  toward  the  Canadian,  so 
that  there  is  a  natural  tendency  for  the  water  to  flow  toward  the  Canadian  shore 
and  away  from  the  American  Falls,  so  that  we  find  near  the  American  shore 
the  water  not  more  than  18  inches  deep,  while  near  the  Canadian  shore  it  is 
over  10  feet  deep.  The  water  is  also  deeper  at  the  Canadian  side  of  the  crest 
than  near  the  Goat  Island  side  of  the  Horseshoe  Falls. 

While  about  60  per  cent  of  the  total  watershed  feeding  the  Niagara  River  is 
on  American  soil,  less  than  5  per  cent  of  the  total  discharge  of  the  river  passes 
over  the  American  Falls.  Sooner  or  later  some  means  will  have  to  be  adopted 
to  correct  this  flow  of  the  Niagara  River. 

The  height  of  the  American  Falls  is  167  feet  above  the  lev^  of  the  river  below. 
The  width  of  the  river  at  the  Welland  River  is  about  6,200  feet ;  at  the  head  of 
the  rapids  Just  above  Goat  Island  it  is  4,100  feet ;  and  the  dq[)th  of  the  water 
nearly  all  the  way  across  is  less  than  3  feet,  except  at  the  Canadian  shore,  where 
it  is  9  to  10  feet  At  the  upper  end  of  Goat  Island,  on  the  American  side,  the 
river  is  but  400  to  500  feet  wide  but  widens  to  1,000  feet  at  the  crest  of  the 
American  Falls. 

The  Canadian  branch  of  the  Niagara  River  is  8,200  feet  wide  at  the  head  of 
the  rapids  from  where  it  descends  to  the  crest  of  the  Horseshoe  Falls,  where  it 
is  1,100  feet  wide.  The  height  of  these  falls  is  158  feet  at  the  Goat  Island  side 
and  165  feet  at  the  Apex.  It  is  worthy  of  note  that  the  river  bed  is  below  the 
level  of  Lake  Ontario,  throughout  the  height  of  the  gorge  even  at  the  foot  of 
the  falls,  except  in  the  whirlpool  rapids.  From  measurements  taken  during  the 
past  55  years  it  has  been  estimated  that  the  Horseshoe  Falls  are  receding  at  the 
rate  of  about  5  feet  a  year,  while  the  American  Falls  have  receded  only  about 
0.25  foot  a  year.  It  is  by  a  study  of  the  recession  and  other  geological  phenomena 
at  these  fftUs  that  geologists  have  estimated  their  age  to  be  from  32,000  to 
89,000  years. 

Upon  a  personal  investigation  at  the  falls  a  few  weeks  ago,  I  fbund  that  all 

of  the  factories  are  working  to  full  capacity  and  are  eager  to  secure  additional 

power.    One  of  the  largest  companies  there  has  recently  be^i  obliged  to  set 

•up  a  branch  factory  in  Norway,  where  it  was  found  they  could  secure  a  greater 

abundance  of,  and  a  much  lower  rate  for  power  required  for  their  industry. 

This  enormous  supply  of  power  has  given  a  great  impetus  to  the  growth  of 
many  industries  in  which  electricity  can  be  utilized,  so  that  we  find  located  at 
Niagara  Falls  the  greatest  center  of  the  electro-chemical  Industry  on  this  con- 
tinent Notably  among  these  are  the  processes  requiring  great  heat,  as  the 
manufacture  of  calcium  carbide,  carborundum,  aluminum,  graphite,  smelting. 
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etc.  Besides  Its  local  use  In  these  industries  the  electric  current  is  trans- 
mitted to  Buffalo  and  Syracuse  for  light  and  power  and  also  to  Toronto, 
Hamilton,  and  London,  Ontario.  Besides  this  diversion  of  water  at  the  falls 
water  is  also  taken  out  for  the  Erie,  Welland,  and  Chicago  drainage  canals. 
The  two  former,  now  being  enlarged,  will  result  In  a  still  greater  diversion 
from  the  Niagara  River,  and  necessarily  contributing  to  other  causes  affect- 
ing the  flow  over  Niagara  Falls. 

SOUTH  AMEBICAN  WATEB  FALLS. 

Three  of  the  most  interesting  waterfalls  In  the  world  are  to  be  found  in 
South  America — the  Iguazu,  Nacunday,  and  La  Guayra.  The  Iguazu  is  prob- 
ably the  most  Interesting.  Its  height  and  volume  of  water  are  much  greater 
than  our  own  Niagara  Palls.  It  enters  the  upper  Parana  at  a  distance  of 
about  1,500  miles  from  the  mouth  of  the  river  on  the  Atlantic  coast,  being  at 
the  junction  of  Argentina,  Brazil,  and  Paraguay,  and  lies  in  the  midst  of  a 
primeval  forest.  It  is  estimated  that  about  28,000,000  cubic  feet  per  minute 
bursts  through  a  series  of  thickly  wooded  Islands  and  makes  a  clear  leap  at 
this  point  of  210  feet  into  the  gorge  below,  which  is  known  as  the  "  Devil's 
Canyon."  These  located  on  the  inner  side  of  the  bend  are  known  as  the 
Brazilian  Falls.  The  other  section,  known  as  the  Argentine  Falls,  has  two  leaps 
of  100  feet  each.  The  width  of  these  falls  is  about  6,000  feet  in  a  straight  line 
across,  but  taken  around  the  broken  contour  of  the  edge  of  the  cliff  the  leng^ 
Is  about  13,000  feet.  The  river  above  the  falls  is  3,000  feet,  while  the  gorge 
below  is  a  canyon  about  400  feet  wide.  Flood  rise  in  the  wide  upper  section 
of  the  stream  is  about  10  feet,  while  in  the  so-called  Devils  Canyon  in  the 
gorge  there  is  sometimes  as  much  as  120  feet  difference  in  the  level  between 
high  and  low  water. 

The  Iguazu  is  more  than  double  the  width  and  a  third  higher  than  the 
Niagara  Falls.  On  the  Alto-Parana,  about  4  miles  below  the  junction  with  the 
Iguaza,  comes  the  River  Nacunday  from  the  Paraguayan  side.  A  few  hun- 
dred yards  in  back  of  this  junction  are  the  falls  of  Nacunday,  a  straight 
uniform  cataract  fully  50  feet  in  height  and  about  250  feet  wide. 

About  200  feet  above  the  entrance  of  the  Iguazu  on  the  Parana  River  there 
are  the  Falls  of  La  Guayra,  which  are  said  to  be  310  feet  high  and  only  250 
feet  in  width  at  the  narrowest  point,  with  an  estimated  flow  of  over  18,000,000 
cubic  feet  per  minute.  The  physical  conditions  around  these  falls  make  them 
in  everj-  way  a  natural  water  power,  requiring  only  the  installation  of  power 
houses  and  penstocks,  enabling  millions  of  horsepower  to  be  developed.  While 
the  journey  from  the  Atlantic  coast  to  these  falls  takes  about  12  days,  the 
,1istance,  "  as  the  crow  flies,"  to  the  extensive  markets  for  power  along  the 
Atlantic  coast  is  not  more  than  400  miles.  While  no  transmission  lines  of 
that  length  have  yet  been  constructed,  the  problems  involved,  no  doubt,  can 
be  solved  by  the  engineer  should  the  occasion  arise.  This  entire  country  is 
wealthy  In  timber  and  other  natural  resources,  waiting  only  the  assistance  of 
capital  for  its  exploitation. 

BECENT  PBOOBESS   TS   HYDBOELECTRIC   DESIGN. 

During  the  past  few  years  Improvements  in  design  have  occurred  which  will 
have  a  far-reaching  effect  and  give  an  added  Impetus  to  the  development  of 
water  powers,  particularly  those  of  the  smaller  heads  heretofore  considered 
uneconomical. 
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Some  of  the  most  notable  hydroelectric  developments  during  the  past  few 
years  are  the  following: 

The  Auglaize  and  Maumee  River  power  developments,  which  will  ultimately 
generate  37,500  to  40,000  horsepower  from  four  plants  from  an  effective  head 
of  about  26  feet,  will  distribute  power  within  a  radius  of  60  to  75  miles  to 
cities  in  the  vicinity  of  Port  Wayne,  Ind.,  and  Toledo,  Ohio. 

The  most  remarkable  development  in  recent  years  is  that  of  the  Big  Creek, 
a  tributary  of  the  San  Joaquin  River,  on  one  of  the  most  inaccessible  sites  in 
the  Sierra  National  Forest  Reserve,  250  miles  northeast  of  Los  Angeles,  Cal., 
and  at  an  elevation  of  7,000  feet  above  sea  level.  The  snow  water  from  moun- 
tains 10,000  feet  high  is  stored  and  fed  to  two  power  plants,  each  utilizing  in 
turn  heads  of  nearly  2,000  feet  in  horizontal  distances  of  2  miles  to  the  first 
station  and  4  miles  to  the  second.  Power  is  to  be  transmitted  241  miles  to 
Los  Angeles  at  150,000  volts  for  industrial,  lighting,  and  street-railway  use. 
The  present  plant  has  a  capacity  of  about  80,000  horsepower,  but  it  is  ulti- 
mately to  be  developed  for  400,000  horsepower. 

Another  low-head,  single-runner  hydroelectric  development  has  Just  been 
completed  this  year  at  Ooons  Rapids,  on  the  Mississippi  River,  13  miles  above 
Minneapolis.  This  will  ultimately  provide  «bout  3,200  horsepower  from  an 
average  head  of  about  17)  feet 

The  Ooosa  River  project  is  the  first  of  a  number  of  hydroelectric  develop- 
ments by  the  Alabama  Power  Co.,  at  central  Alabama,  about  40  miles  from 
Birmingham.  The  maximum  distance  of  transmission  is  150  miles.  This  com- 
pany is  largely  financed  by  English  capitalists.  The  present  power  house  will 
provide  for  the  installation  of  six  12,500-horsepower  main  units,  operating  under 
a  68-foot  head,  and  a  voltage  of  110,000  volts.  It  is  ultimately  to  have  a 
capacity  of  400,000  hors^wwer. 

Another  interesting  station  Just  completed  Is  that  of  the  Horseshoe  Falls,  on 
the  Bow  River,  about  50  miles  west  of  Calgary  and  three-fourths  mile  from  the 
main  line  of  the  Canadian  Pacific  Railroad.  Above  tills  site  the  river  has  a 
drainage  area  of  about  2,000  square  miles.  By  the  use  of  two  12-foot  and  two 
9-foot  penstocks,  operating  under  a  head  of  70  feet,  19,500  horsepower  is  being 
generated  for  distribution  8  miles  to  the  Bzshaw  cement  plant,  at  12,000  volts, 
and  at  55,000  volts  50  miles  to  Calgary. 

The  most  notable  features  of  the  Salmon  River  power  development  is  the 
regulation  of  a  water  column  9,625  feet  long  and  the  installation  of  four 
needle  valves  8  feet  in  diameter.  To  absorb  the  energy  of  the  water  in  this 
long  pipe  a  differential  surge  tank  205  feet  high  had  to  be  installed.  By- 
passes provided  at  the  turbines  avoid  putting  the  entire  burden  of  regulation 
on  the  tanks.  The  needle  valves,  which  are  8  feet  in  diameter,  are  of  special 
interest,  as  they  were  tested  for  several  years  at  the  Ontario  Power  Co.'s 
station  at  Niagara  Falls,  where  the  valves  are  9  feet  in  diameter.  This  station 
develops  80,000  horsepower  under  a  head  of  245  feet  The  Salmon  River  flows 
from  the  f ootliills  of  the  Adirondack  Moimtains  and  has  a.  fall  of  650  feet  in 
the  17  miles  between  Stillwater,  N.  Y.,  and  Lake  Ontario,  and  400  ffeet  in  a 
distance  of  less  than  8  miles.  Next  to  Niagara  Falls  the  Salmon  River  is  the 
best  source  of  power  in  the  State  of  New  York.  At  the  Salmon  Falls,  which 
are  almost  as  beautiful  as  the  Niagara  Falls,  the  drop  is  100  feet  This  sta- 
tion is  peculiarly  well  adapted  for  pumping  water  back  to  the  reservoir  with 
power  from  Niagara  Falls.  The  Salmon  River  line  is  to  be  tied  in  with  the 
Niagara  Falls  plant  of  the  Ontario  Power  Co.,  acting  in  general  as  a  source 
of  energy,  but  occasionally  as  a  synchronous  condenser  plant  During  hours 
of  low  load  it  will  be  shut  down,  but  at  peak  loads  its  main  function  is 
developed.    Due  to  insufficient  storage  facilities  it  becomes  necessary  (as  has 
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been  done  in  several  instances  in  Europe,  in  one  case  pumping  water  over 
1,500  feet  up  on  a  hillside)  to  pump  back  into  the  reservoir  during  low  flow 
in  the  Salmon  Hiver,  to  be  used  at  times  of  peak  loads  later  in  the  day, 
enabling  the  plant  to  take  care  of  peak  loads  nearly  twice  that  otherwise 
possible. 

The  highest  head  hydroelectric  plant  east  of  the  Mississippi  River  is  that 
of  the  Georgia  Railway  CJo.  at  Tallulah  Falls,  situated  on  the  eastern  slope 
of  the  Blue  Ridge  Mountains  in  Rabun  County,  Ga.  Current  is  transmitted 
a  maximum  distance  of  210  miles  to  Lindale,  Atlanta,  and  vicinity.  It  was 
put  in  operation  in  September,  1913,  with  a  present  capacity  of  67,000  horse- 
power under  a  580-foot  head.  Its  ultimate  capacity  will  be  about  84,000 
horsepower.  This  development  involves  the  interesting  construction  of  an 
artificial  reservoir  with  a  capacity  of  1,000,000,000  cubic  feet,  formed  by  two 
reinforced  concrete  dams  located  at  Mathis,  Ga.;  an  artificial  reservoir  of  a 
capacity  of  63,000,000  cubic  feet  located  at  Tallulah  Falls ;  a  tunnel  6,665  feet 
long  leading  from  the  latter  reservoir  to  a  surge  tank  30  by  71  feet  and  93 
feet  high  and  5  feet  in  diameter,  steel  penstocks,  each  of  which  serve  one  unit 
in  the  power  house.  The  automatic  fiashboards  have  never  before  been  used 
in  thifl  country. 

One  of  the  most  notable  of  recent  power  developments  is  that  on  the  Ocoee 
Riyer  at  Parksville,  Tenn.,  in  1912  the  first  plant  developing  27,000  horse- 
power from  a  head  of  110  feet  Development  No.  2  utilizes  a  head  of  272  feet 
for  an  ultimate  installation  of  30,000  horsepower.  The  maximum  flow  of 
water — 1^200  cubic  feet  per  second,  is  carried  in  a  flume  14  feet  2  inches  \vide, 
29  feet  9  inches  deep,  along  the  mountain  side  for  about  4}  miles  to  the 
penstock  intake.  In  order  to  take  care  of  the  surplus  discharge  when  part 
or  aU  of  the  load  on  the  station  is  suddenly  thrown  off  the  turbines  a  spillway 
is  provided  near  the  lower  end  of  the  flume  and  about  800  feet  above  the 
penstock  intake.  In  view  of  the  insufficiency  of  the  available  length  of  crest 
to  discharge  the  1,200  cubic  feet  per  second  eight  automatic  siphon  spillway 
units  were  installed  within  the  concrete  of  the  spillway  dam.  Although  tliis 
is  the  first  design  of  such  a  siphon  in  this  country,  it  has  proven  liighly 
efficient. 

In  power  output  and  especially  in  physical  magnitude  by  far  the  largest 
hydroelectric  power  plant  in  the  world  is  that  at  Eeolnik,  Iowa,  on  the  Missis- 
sippi River.  The  ultimate  installation  contemplates  80  turbines,  each  having 
a  rated  capacity  of  10,000  horsepower  at  the  normal  head  of  82  feet;  at  the 
maximum  head  of  89  feet  the  output  of  each  of  these  will  be  about  14,000 
horsepower,  and  at  the  minimum  operating  head  of  20  feet  approximately  6,000 
horsepower.    The  operating  voltage  is  110,000  volts. 

Owing  to  arrangements  which  this  company  has  with  a  large  auxiliary  steam 
plant  at  St.  Louis,  to  whose  switchl)oards  a  large  part  of  the  output  of  the 
Keokuk  plant  will  be  furnished,  a  primary  load  of  more  than  200,000  horsepower 
will  always  be  commercially  available,  even  under  the  worst  conditions.  This 
power  plant  is  about  220  miles  west  of  Chicago,  180  miles  east  of  Kansas  City, 
140  miles  north  of  St  Louis,  and  the  center  of  a  population  of  about  4,670,000 
within  a  distance  of  220  miles. 

The  Klamath  River  hydroelectric  development  of  the  California-Oregon 
Power  Co.  is  situated  13  miles  east  of  the  Southern  Pacific  Railroad  station  at 
Thrall,  Cal.  This  company  is  now  distributing  20,000  horsepower  in  a  10,000 
square  mile  territory  in  southern  Oregon  and  northern  California.  The  plant 
recently  completed  will  furnish  53,000  horsepower. 

One  of  tlie  largest  water  powers  in  this  country  will  be  the  Mount  Shasta 
Power  Co.'s  development  now  in  progress  on  the  Pitt  River  near  Redding  Cal., 


Digitized  by 


Google 


150       PROCEEDINGS  SECOND  PAN  AMEBICAN  SCIENTIFIC  CONGEESS. 

at  the  head  of  the  Sacramento  Valley.  Its  position  will  enable  It  to  furnish 
power  to  the  mining  interests  and  mountain  railroads  of  northern  California 
and  to  all  towns  and  cities  as  far  south  as  San  Francisco  and  Oakland,  at  a 
maximum  transmission  distance  of  224  miles.  The  interesting  features  are  the 
construction  of  the  largest  water-power  tunnels  in  the  world,  16  by  19  feet 
and  36,7r)3  foet  long.  The  distance  from  the  intake  portal  of  the  tunnel  to  the 
power  house  will  be  a  little  less  than  9  miles.  It  is  expected  that  with  a 
maximum  How  of  2,450  cubic  feet  per  st h  ond  under  tlie  static  head  of  939  feet 
that  a  net  power  at  the  feeders  of  200.000  horsepower  will  be  obtained. 

The  Alameda  River  Hydro-Electric  Co.  contemplates  the  dovelopment  of 
25,000  horseix)wer  from  three  power  plants  located  in  the  State  of  Morelos, 
about  50  miles  from  the  city  of  Mexico,  where  the  electric  current  Is  to  be  sold. 
The  first  of  these  power  plants  was  started  in  1912.  The  two  4,000  horsepower 
Escher  Wyss  turbines  were  made  in  Switzerland,  while  the  rest  of  the  equipment 
was  brought  from  Germany,  including  two  1,500-horsepower  Diesel  engine 
generating  units,  the  largest  of  their  kind  in  America. 

The  McCall  Ferry  development  on  the  Susquehanna  River  under  the  most 
favorable  conditions  will  have  a  maximum  capacity  of  135,000  horsepower. 
By  the  construction  of  a  dam  3,000  feet  long  and  50  to  100  feet  high,  32,000,- 
000,000  gallons  of  water  are  impounded. 

In  the  south-central  part  of  Wisconsin  on  the  Wisconsin  River,  near  Prairie 
du  Sac,  a  power  development  has  l>een  started  which  will  have  an  ultimate 
capacity  of  25,000  horsepower  operating  under  a  25-foot  head. 

One  of  the  most  interesting  of  recent  hydroelectric  improvements  is  that  of 
the  Pirahy  plant  of  the  Rio  de  Janeiro  Light  &  Power  Co.,  on  the  Lages  River 
In  Brazil.  The  original  plant  had  six  vertical  shaft  impulse  wheels  of  9,000 
horsepower,  each  of  which  furnlsheil  power  and  light  to  Rio  de  Janeiro.  The 
maximum  distance  of  transmission  is  51  miles.  Another  indication  of  the 
wonderful  rapid  progress  of  South  American  cities,  and  brought  about  primarily 
as  a  result  of  the  introduction  in  these  cities  of  cheaper  power,  is  that  this 
54,000'horsepower  plant  has  already  outlived  its  original  designed  capacity. 
The  power  house  was  enlarged  so  as  to  make  room  for  the  two  largest  impulse 
turbines  built  to  date,  each  capable  of  producing  20,000  horsepower,  making  a 
total  available  power  capacity  of  94,000  horsepower.  These  wheels  operate  at 
a  speed  of  300  revolutions  per  minute  under  a  net  head  of  900  feet.  Two  relief 
valves  at  the  bottom  of  the  penstock  connected  to  the  governor  are  automatically 
controlled  by  the  latter,  in  order  to  keep  the  pressure  in  the  penstock  within  safe 
limits  in  the  event  of  sudden  change  of  load. 

In  1914  the  SSo  Paulo  Electric  Co.  started  its  plant  at  Sao  Paulo,  Brazil. 
Its  present  capacity  is  40,000  horsepower,  and  transmits  current  at  88,000 
volts  56  miles  to  Sorocaba  and  vicinity.  Ultimately  it  will  have  a  capacity 
of  67,000  horsepower.  One  of  the  largest  units  ever  designed  is  used  in  this 
plant.    At  a  head  of  600  feet  Its  capacity  is  14,500  horsepower. 

Other  recent  water-power  developments  operating  at  and  above  70,000  volts 
are  given  in  table,  page  160  opp. 

During  the  enormous  activity  in  the  development  of  great  water  powers  in 
the  past  10  years,  the  smaller,  more  easily  available  water  powers  have  been 
lost  track  of.  Very  little  has  been  done  in  this  country  to  develop  the  more 
general  use  of  small  powers  of  less  than  300  horsepower,  while  abroad,  notably 
in  France  considerable  progress  has  been  made.  We  find  there  that  individuals 
along  the  smaller  streams  have  found  it  practicable  and  profitable  to  develop 
these  small  powers.  A  greater  impetus  would  be  given  to  the  development  of 
such  small  powers  if  cooperation  between  one  or  more  of  such  neighboring 
developments  could  be  secured,  resulting  in  a  greater  economy  and  elasticity  of 
operation. 
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A  very  interestin^r  power  devolopnunt  f«»r  an  unusunl  ranjxo  of  very  low 
heads  has  recently  been  complete<l  at  Chester.  Kn^rl.iKl.  ou  Uh^  Ulvor  iKv*.  The 
flow  In  the  river  varies  from  5.000  cnhi*'  fei't  per  seo<.n<l  in  Dtvt'iniH^r  to  167 
cubic  feet  per  second  minimum  in  dry  weatlier.  There  are  three  vortical-^liaft 
Francis  turl>ines  designed  for  worlvinj?  hea<l^  from  1  to  9  A^^t.  Two  will  nass 
a  maximum  of  500  cubic  feet  per  second  of  water,  each  at  9-foot  head,  develop- 
ing 415  horsepower  at  50  revolutions  per  minute,  while  the  third  develops  305 
horsepower  at  55  revolutions  per  minute,  with  367  cubic  feet  per  second  under 
1-foot  head.  The  larger  turbines  at  full  gate  pass  167  cubic  feet  per  second, 
developing  15.3  horsepower  at  16.5  revolutions  per  minute.  The  smaller  ma- 
chine, under  1-foot  head,  draws  123  cubic  feet  per  second  and  develops  11.4 
horsepower  at  18.6.  The  turbines  and  generators  were  specially  de^i.^'ned  to 
work  efficiently  over  such  a  wide  range  of  speeds.  The  operation  of  tliis  Eng- 
lish plant  seems  like  "bringing  coal  to  Newcastle,"  but  its  low  cost  of  operation 
should  be  of  special  interest  to  all  owners  of  riparian  rights  on  the  vast  number 
of  the  smaller  streams  in  North  and  South  America,  which  generally  are  nearer 
the  large  markets  than  the  source  of  the  great  water  powers,  and  hence  less 
costly  to  reach.  One  unit  is  used  with  the  dry-weather  flow,  two  for  average 
conditions,  and  three  for  wet  weather  low-head  flow.  The  annual  output  is 
expected  to  be  about  1,250,000  kilowatt  hours  and  the  cost  0.7  cents  per  kilo- 
watt hour,  including  capital  charges.  The  labor  cost  Is  low,  three  men  work- 
ing In  eight-hour  shifts.  How  remarkable  this  is  when  we  compare  It  with 
conditions  in  New  York  City,  where  over  2,000  kilow^att  hours  must  be  con- 
sumed per  month  In  order  to  get  a  rate  of  4i  cents  per  kilowatt  hour. 

In  the  development  of  these  various  plants  during  the  past  few  years  many 
improvements  In  design  have  occurred.  Five  of  the  largest  dams  in  the  world 
are  under  construction  in  the  West.  Tlie  gravity  section  is  still  more  generally 
used,  but  other  types  have  come  into  use  during  recent  years;  automatic  dam 
gates  having  an  overhead  movable  roller  and  other  installations  of  direct 
counterweighted  flashboards  have  been  use<l  in  the  Tallulah  Falls  plant.  For 
longest  distances  wood  stave  pipes  have  been  used  most.  The  longest  to  date 
is  5,070  feet  long  and  13^  feet  in  diameter.  For  the  very  high  heads  welded 
steel  pipe  and  for  lesser  heads  riveted  steel  pipe  have  been  quite  satisfactory. 

While  formerly  the  gravity  w^ater  wheels  were  use<l  to  a  greater  extent  than 
reaction  or  impulse  wheels,  the  practical  water  prime  movers  to-day  have  been 
reduced  to  two — the  Francis  turbine  and  the  impulse  wheel.  These  have  been 
applied  to  a  range  of  head  from  6  to  over  5,000  feet.  With  the  marked  advance 
in  the  workable  speed  of  these  machines  it  is  now  possible  to  develop  water 
power  under  heads  heretofore  considered  impracticable.  A  single-runner  high 
specific  speed  mixed-flow  Francis  wheel  has  recently  shown  an  efficiency  of 
93.7  per  cent. 

The  largest  single  units  ever  constructed  are  the  17,000  horsepower  vertical 
Francis  turbines  installed  at  Tallulah  Falls.  These  operate  under  a  head  of 
600  feet.  Manufacturers  now  inform  us  that  40,000  horsepower  units  are  quite 
practical  if  the  demand  arises. 

The  Improvements  in  governors  and  other  regulating  devices  giving  greater 
flexibility  and  reliability  have  given  engineers  the  greatest  confidence  in  the 
design  of  such  enormous  power  plants.  The  limitations  are  greater  now^  from 
the  electrical  than  from  the  hydraulic  end  of  these  large  water  powers. 

ELECTRIC    POWER    HIGH-VOLTAGE    TRANSMISSION. 

Niagara  Falls  power  is  transmitted  to  Syracuse  and  Oswego,  200  miles,  at 
60,000  volts.    The  Southern  Sierra  Power  Co.  transmits  power  from  Bishop, 


Digitized  by 


Google 


152       PROCEEDINGS  SECOND  PAN  AMERICAN  SCIENTrFIO  CONGRESS. 

Cal.,  to  San  Bernardino,  Cal.,  238  miles,  at  150,000  volts.  The  Province  of 
Ontario  has  been  delivering  Niagara  power  130  miles,  and  is  continuing  its 
line  to  Windsor,  235  miles,  at  110,000  volts.  Already  improvements  are  at 
hand  permitting  a  still  larger  transmission  at  a  voltage  of  150,000.  The  stand- 
ard generating  voltages  are  2,200,  6,600,  and  11,000,  the  choice  l>elng  governed 
by  the  speed  and  capacity  of  plant.  Standard  transmission  voltages  are  11,000, 
33,000,  66,000,  110,000,  and  above,  depending  on  the  amount  of  power  and  dis- 
tance transmitted. 

During  the  five-year  period  up  to  1913  improvements  in  insulation  brought 
the  voltages  from  10,000  to  120,000,  made  possible  by  the  invention  of  the 
suspension  Insulator.  At  the  end  of  1913  a  further  increase  was  attempted  in 
the  notable  transmission  from  Big  Creek  to  Los  Angeles,  Cal.,  240  miles,  at  an 
initial  pressure  of  135,000  volts,  to  be  raised  to  150,000  as  the  load  demands. 

A  few  years  ago  the  greatest  trouble  was  had  with  high-tension  transformers, 
which  American  manufacturers  have  now  entirely  overcome.  We  find  that  In 
some  of  the  biggest  foreign  plants  the  engineers  have  found  It  desirable  to 
come ,  to  the  American  manufacturers  for  transformers  even  when  the  rest 
of  their  plants  were  of  home  manufacture.  If  such  a  remarkable  advance  has 
been  possible  within  the  last  10  years  an  even  greater  progress  is  expected  with 
any  demand  for  larger  transmission  requirements. 

No  less  than  35  plants  are  now  running  at  or  above  100,000  volts  working 
pressure,  and  a  transmission  from  100  to  200  miles  Is  now  quite  commonplace. 
Although  the  difficulties  are  tremendous  it  will  not  be  long  before  the  maximum 
of  150,000  volts  and  240  miles  transmission  will  soon  be  excelled.  In  these 
plants  nearly  1,800,000  kilowatts  are  Installed,  and  In  many  cases  an  ultimate 
development  of  two  to  three  times  the  Intlal  layout  Is  provided  for.  (See  table 
on  p.  160  opp.) 

One  of  the  most  interesting  tables  that  has  been  recently  complied  In  giving 
valuable  data  as  to  high  voltage  transmission  lines  is  that  of  Mr.  Selby  Haar, 
published  In  the  Electrical  World,  of  April  25,  1914,  and  which  Is  reproduced 
herewith.     (See  table,  p.  160  opp.) 

Thirty-one  plants  operate  at  or  above  100,000  volts.  All  but  one-half  of  these 
are  on  this  continent  and  most  of  them  In  the  United  States ;  all  but  one  are 
three-phase  plants.  About  40  per  cent  of  the  total  list  of  plants  are  operated  at 
60  cycles,  30  per  cent  at  50,  and  the  rest  at  other  periodicities,  mostly  25  cycles. 
There  seems  to  be  a  strong  tendency  to  use  single-phase  units  in  the  transformers, 
although  quite  a  few  plants  use  the  three-phase  type. 

Mr.  Samuel  Insull,  of  Chicago,  the  greatest  authority  on  large  centralized 
plants  in  this  country,  states  that  he  has  found  that  where  there  is  a  low  price 
per  kilowatt  hour  there  is  a  high  figure  of  sales  per  capita ;  that  per  capita  sales 
of  electric  current  have  passed  that  of  gas  in  this  country.  All  of  the  great 
water  powers  of  the  West  are  in  the  category  of  properties  which  show  a  low 
Income  per  kilowatt  hour,  high  output  per  capita,  and  extremely  high  load 
factor.  Except  on  the  lines  of  the  railroad,  It  Is  unusual  to  find  any  steam 
plants  In  the  districts  where  hydroelectric  plants  operate.  Western  mountain 
lines  are  rapidly  undergoing  electrification,  and  It  will  not  be  long  before  this 
application  of  electric  energy  will  be  largely  extended. 

The  utilization  of  any  source  of  potential  energy,  as,  for  example,  coal,  oil,  or 
water,  to  obtain  useful  work,  constitutes  merely  the  transformation  of  one 
form  of  energy  Into  another.  While  energy  Is  Indestructible  it  is  interesting  to 
compare  the  percentages  of  actual  useful  work  that  can  be  obtained  from  any 
one  of  these  sources  by  the  best  known  form  or  system  of  mechanism  and 
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machinery  utilized  in  the  transformation  of  transmission  of  the  energy.  Prof. 
Daniel  W.  Mead  gives  three  interesting  tables  of  comparison,  which  I  have 
taken  the  liberty  of  reproducing  here. 

EXAMPLE  OF  ENERGY  LOSS  IN  WELL-DBSIONED  STEAM  POWER  PLANT. 
[By  Prof.  Daniel  W.  Mead.] 
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EXAMPLE  OP  ENERGY  LOSS  IN  HYDRAULIC  PLANT  FOR  ELECTRIC  LIGHTING. 
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EXAMPLE  OF  ENERGY  LOST  IN  STEAM  AND  ELECTRIC  PUMPING  PLANT. 
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2.45 

In  a  well-designed  steam  power  plant  he  estimates  that  only  1.1  per  cent  of 
the  original  energy  is  utilized  in  useful  work,  such  as  the  operation  of  lathes  or 
other  machine  tools ;  that  only  7.6  per  cent  of  the  original  energy  of  a  potential 
waterfall  is  utilized  in  electric  lighting  or  other  useful  work,  while  in  the 
c^)eration  of  a  steam  and  electric  pumping  plant  only  2.45  per  cent  of  the 
original  energy  Is  utilized  in  the  pumping  operations.  In  1900  a  consumption 
of  d.9  pounds  of  coal  was  required  per  kilowatt  hour.  In  1913  the  best  record 
was  obtained  with  2.87  pounds  per  kilowatt  hour.  These  percentages  have  been 
somewhat  improved  during  the  past  five  years,  but  it  Is  evident  that  the  hydro- 
electric plant  is  the  most  efficient  arrangement  of  machinery  for  obtaining  useful 
work  from  the  original  source  of  the  potential  energy. 

The  cost  of  a  water-power  plant  varies  considerably  with  local  conditional. 
At  Niagara,  the  cost  per  horsepower  varies  from  ISO  to  about  |114  (from  the 
first  report  of  hydroelectric  power  commission  of  the  Province  of  Ontario)  for 
a  24-hour  plant  on  three  plants  varying  In  capacity  50,000,  75,000,  and  100,000 
horsepower,  respectively.  Depending  whether  the  development  includes  the 
construction  of  dams,  storage  reservoirs,  electrical  equipment  and  transmission 
line,  etc.,  a  study  of  a  large  number  of  American  and  European  plants  shows  a 
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variation  in  cost  per  horsepower  of  from  $50  to  $375  per  horsepower.    The  usual 
cost  varies  from  $100  to  $200  per  horsepower. 


COST  OF  POWER. 

From  the  Ontario  commission's  report,  the  following  table,  showing  the 
variation  in  cost  of  power  from  the  generating  plant  to  the  consumer,  Is  of 
interest  as  showing  the  low  cost  of  power  transmitted  100  miles  from  Niagara 
Falls  to  points  in  Ontario,  Canada : 

PER  HORSEPOWER  YEAR. 


AmoQnt  of  i>ower  delivered. 


At  Niagara 

FalisTm- 

cluding 

line  and 

step  down 

substation 


To  sub- 
station. 


To  cus- 
tomer. 


Full  load/2.000  horsepower 

Three-fourtris  load,  1,500  horsepower. 
One-half  load,  1,000  horsepower 


$18.54 
13.18 
12.85 


$21.89 
23.54 
27.21 


$26.03 
29.06 
34.48 


At  Niagara  Falls  and  immediate  vicinity  power  in  large  quantities  is  now 
Bold  under  contract  as  low  as  $20  per  horsepower  per  year,  which  is  about  0.3 
cent  per  kilowatt  hour.  To  be  a  success  any  water-power  plant  must  be  able 
to  sell  power  to  the  consumer  at  a  cheaper  rate  than  that  already  on  the  market 

The  Niagara  Falls  Power  Oo.*s  schedule  for  standard  10-hour  meter  power 
gives  a  rate  for  a  maximum  use  of  100  horsepower  and  an  average  use  at  75 
horsepower  for  a  month  of  250  hours  at  an  aggregate  price  of  $144.67.  This 
compares  as  follows  with  the  reported  charges  in  seven  important  cities : 

Brooklyn $492. 78 

Boston 371. 24 

Philadelphia 839.25 

New  York 624. 90 

Chicago 458. 92 

Cleveland 559. 50 

Rochester 419. 62 

Niagara  Falls,  $144.67. 

In  compliance  with  a  recent  order  of  the  public-service  commission,  rates  for 
electric  service  in  New  York  City  have  been  substantially  reduced.  The  follow- 
ing table  shows  the  cost  of  electric  service  for  stated  conditions  under  the  reduced 
New  York  City  rate  schedule,  compared  with  the  cost  at  Niagara  Falls,  N.  Y., 
under  the  established  rate  schedule  of  the  Niagara  Falls  Power  Co. : 


Cost  in 

New  Yorlc 

City. 

Cost  in 

Niagara 

FaUs. 

$52.18 

$9.84 

94.36 

19.68 

192.63 

54.17 

343.70 

81.11 

624.90 

144.61 

2,101.25 
6,277.08 

652.70 
833.38 

4,552.08 
11,752,00 

1,285.50 
1,666.66 

y^^YiTniiin  use,  5  horsepower;  average  use,  3.75  horsepower;  10  hours  per  day, 

25  days  per  month 

Mayjmum  use,  10  horsepower;  average  use,  7.5  horsepower;  10  hours  per  day, 

25  days  per  month 

Maximum  use,  25  horsepower;  average  use,  18.75  horsepower;  10  hours  per  day, 

25  days  per  month 

Maximum  use,  50  horsepower;  average  use,  37.5  horsepower;  10  hours  per  day, 

25  days  per  month 

Maximum  use,  100  horsepower;  average  use,  75  horsepower;  10  hoivs  per  day, 

25  days  per  month 

Maximum  use,  500  horsepower;  average  use,  375  horsepower;  10  hours  per  day, 

25  days  per  month 

500  horsepower  used  continuously  for  24  hours  every  day  in  the  month 

M^Timiim  use,  1,000  horsepower;  average  use,  750  horsepower;  10  hours  per  day, 

25  days  per  month 

1,000  horsepower  used  continuously  fbr  24  hours  every  day  in  the  month 
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The  recent  progress  and  development  In  the  extraction  of  oxygen,  hydrogen, 
and  nitrogen  from  the  air  has  been  commercially  possible  where  the  lowest 
rates  for  power  have  been  available.  Two  firms  in  Germany  require  6  kilowatts 
per  hour  per  cubic  meter  of  hydrogen,  where  electric  power  costs  80  marks 
($19.(M)  per  horsepower  year,  as  is  frequently  the  case  in  Germany.  This 
means  an  outlay  of  7i  pfennigs  per  cubic  meter  of  hydrogen  for  electric  energy, 
or  9  cents  per  pound. 

The  recent  rapid  industrial  progress  in  Norway  and  Sweden  has  been  truly 
marvelous,  and  is  comparable  with  our  own  Niagara  Falls,  both  resulting  from 
the  development  of  its  water  powers.  The  air-nitrate  Industry  of  Norway  is 
to-day  the  largest  in  the  world,  and  was  made  possible  by  the  utilization  of 
electric  power  obtained  from  its  numerous  waterfalls  at  rates  varying  from 
$1.90  per  horsepower  year  at  Odda  to  $12  per  horsepower  year  in  eastern 
Norway. 

Wherever  heavy  precipitation  combined  with  great  elevations  can  be  found, 
as  in  parts  of  Alaska,  at  all  of  our  large  mountain  chains,  the  Rockies,  Appa- 
lachian, Adirondack,  Blue  Ridge,  the  eastern  slopes  of  the  Andes  and  others 
in  North  and  South  America,  water  power  could  be  developed  where  rates  as 
low  as  any  in  Europe  will  be  possible. 

In  the  Province  of  Ontario,  Canada,  electi-icity  is  sent  200  miles  at  a  loss  of 
not  in  excess  of  6  per  cent,  and  competes  with  gas  at  60  cents  per  thousand 
enbic  feet  In  New  York  City  a  few  years  ago  gas  was  sold  at  $1  per  thousand 
Oibic  feet,  and  is  now  selling  at  80  cents  per  thousand  cubic  feet.  Ninety-nine 
per  cent  of  the  houses  in  Ottawa,  the  capital  of  Canada,  are  lighted  by  this  cheap 
tiectric  current  In  that  city  one  of  every  five  inhabitants  uses  electricity, 
while  In  Albany,  a  city  of  the  same  size,  the  ratio  Is  1  to  20,  and  in  New  York 
City  1  to  35. 

The  ordinary  small  workingman's  house  pays  less  than  $1  per  month  for 
lighting,  while  a  14-room  house  using  30  lamps  of  varying  sizes  costs  an  aver- 
age of  $2  per  month,  which  prices  are  about  one-half  that  in  New  York  State. 

In  Ottawa  for  continuous  power  the  price  is  $22.30  per  horsepower  per  annum 
and  a  much  lower  rate  for  power  in  the  summer  season  and  for  restricted  use. 
The  price  of  power  depends  on  the  distance  the  power  current  is  transmitted. 
In  Toronto,  90  miles  from  Niagara  Falls,  the  city  buys  power  at  $18.50  per 
horsepower  and  sells  10-hour  power  at  $28. 

FEDERAL  AND  STATE  COOPERATION   IN    WATER-POWER   CONTROL. 

During  the  past  20  years  as  a  result  of  the  tremendous  extension  of  the  use 
of  water  power  throughout  every  State  of  the  Union  their  dual  control  by  the 
Federal  Government  and  the  sovereign  State  has  brought  about  a  great  deal 
of  discussion  and  controversy  Involving  limitations  as  to  the  development  of 
small  and  large  potential  water  powers.  Control  by  the  former  arising  from 
the  ownership  of  public  lands,  Jurisdiction  over  navijjable  national  and  State 
boundary^  streams,  and  by  the  latter  from  Individual  State  laws  governing  the 
appropriation  of  water,  has  in  some  cases  been  Incompatible  with  local  Indus- 
trial development;  but  during  the  past  few  years  a  great  deal  has  been  ac- 
complished by  a  spirit  of  cooperation  between  Federal  and  State  authorities, 
which  Is  rapidly  spreading  to  every  part  of  the  country  and  resulting  in  a 
greater  practical  solution  by  our  legislators  of  legal  difficulties  which  have  been 
the  main  cause  of  the  retardation  of  the  greater  englueeriiiK  and  industrial 
development  of  our  natural  resources. 

What  has  been  accomplished  out  West  is  signlticant  of  what  the  National 
Government   is  endeavoring   to  accomplish   toward   the   conservation   of   our 
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natural  resources,  so  important  to  the  greater  national  as  well  as  State  indus- 
trial development  As  an  example  of  the  harmony  between  the  Federal  and 
State  Governments  which  has  been  in  existence  for  the  past  five  years,  I  quote 
from  the  regulations  of  the  Secretary  of  Agriculture,  effective  February  1, 
1915,  as  follows: 

Wherever  the  approval  of  a  State  administrative  official  board  or  commission 
is  a  condition  precedent  to  the  right  of  either  to  take  and  use  water  for 
power  purposes  or  to  engage  in  the  business  of  the  generation,  transmission, 
or  distribution  of  power  certified  evidence  of  such  approval  must  be  filed  be- 
fore a  final  permit  will  be  Issued.  Formal  notification  by  such  official,  board, 
or  conmilsslon  that  the  water  right  has  been  cancelled  or  that  the  permission 
to  engage  In  the  power  business  withdrawn,  will  be  deemed  sufficient  grounds 
for  the  revocation  of  the  permit 

During  this  time  no  permits  have  been  issued  to  anyone  for  the  construction 
of  a  water-power  plant  on  public  lands  without  first  securing  a  water  right 
from  the  State.  A  few  months  ago  the  Secretary  of  Agriculture  refused  cer- 
tain rights  of  way  in  the  Inyo  National  Forest  to  a  company  whose  previous 
application  for  the  privilege  of  using  the  water  of  certain  creeks  had  been  re- 
jected by  the  State  Water  Supply  Commission  of  Oalifomla,  on  the  ground 
that  the  public  Interest  so  demanded.  The  streams  referred  to  are  located 
entirely  within  the  National  Forest  Reserve,  and  this  company  argued  that, 
therefore,  the  State  authorities  had  no  say  in  the  matter.  But  the  honorable 
Secretary  A.  F.  Houston  in  his  decision  stated  that  "  it  Is  believed  that  better 
results  can  be  secured  under  existing  conditions  by  cooperative  action  between 
the  State  and  Federal  authorities  than  by  any  insistence  upon  strict  legal 
rights  on  behalf  of  either.** 

It  is  hoped  that  other  States  will  soon  see  the  advantage  that  would  accrue 
from  similar  cooperation. 

In  New  York  State  the  control  of  private  projects,  as  well  as  the  Inception  and 
execution  of  public  projects  Involving  the  appropriation  of  State  waters,  has 
been  placed  in  the  hands  of  a  single  State  commission  with  ample  and  far- 
reaching  powers.  For  greater  harmonious  control  and  supervision,  legislation 
should  contemplate  a  more  comprehensive  policy,  which  will  treat  each  stream 
as  a  unit  from  Its  source  to  Its  mouth  and  take  Into  consideration  all  possible 
uses  of  the  water.  Private  initiative  should  be  encouraged  by  granting,  under 
State  government  control,  appropriate  powers  which  will  give  sufficient  Impetus 
to  the  investment  of  capital ;  and  to  Insure  harmonious  development  of  various 
projects  within  the  same  drainage  basin,  cooperative  legislation  should  be 
sought. 

The  principle  of  the  Newlands  bill,  presented  last  year  in  Congress,  is  that  all 
Government  activities  having  to  do  with  the  use  and  conservation  of  water 
must  be  placed  under  the  jurisdiction  of  one  body.  Such  a  body  would  have 
within  its  scope  river  and  harbor  improvements,  irrigation,  drainage,  flood  pro- 
tection, hydroelectric  dev^opment,  etc 

It  is  to  be  hoped  that  the  coming  year  will  see  the  adoption  of  at  leaat  some  of 
the  excellent  l^;islative  regulations  governing  the  dev^opment  of  water  powers 
now  pending  before  congressional  committees.  The  great  commercial  develop- 
ment to  which  we  all  look  forward  and  expect  in  all  North  and  South  American 
countries  after  the  war  would  be  stimulated  by  Immediate  progressive  legisla- 
tion which  would  conserve  the  interests  of  the  Government  and  promote  the 
development  of  powers  now  going  to  waste. 

The  problems  confronting  and  the  work  undertaken  by  the  people  of  the  State 
of  New  York  in  their  efforts  to  conserve  their  natural  resources  are  pertinent 
and  of  timely  Interest  to  every  other  community.    Its  conservation  commission 
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has  made  comprehensive  hydrographic  surveys,  and  at  the  present  time  there  is 
availahle  reliable  data  showing  the  power  possibilities  of  every  important  inland 
river  within  the  Stata  It  has  been  found  that  it  is  commercially  feasible  to 
develop  at  least  2,500,000  horsepower  within  the  boundaries  of  this  State,  havinir 
a  population  of  nearly  10,000,000  inhabitants.  This  is  more  than  sufficient  to 
supply  all  the  needs  of  the  State  for  light  and  power  for  manufacturing  and 
industrial  enterprises.  This  total  does  not  contemplate  the  complete  use  of  all 
of  the  potential  water  powers  of  the  Niagara  River  or  of  the  St.  Lawrence, 
the  utilization  of  which  is  restricted  by  international  treaty  limitations. 
Approximately  1,000,000  hor8^)ower  has  already  been  developed,  leaving  about 
1,600,000  horsepower  to  be  developed. 

The  policy  which  this  State  is  to  adopt  with  respect  to  its  developed  and 
undeveloped  powers  has  been  a  subject  of  very  heated  discussion  by  its  legis- 
lators during  each  of  the  past  five  years,  but  will  soon  have  to  be  definitely 
setUed. 

As  a  result  of  recent  development  in  long-distance  transmission  power  can 
now  be  distributed  to  users  within  an  area  of  over  100,000  square  miles.  As 
a  result  wat^  power  which,  within  recent  generations,  was  a  matter  of  only 
local  Interest,  now  commands  national  as  well  as  State  attention  in  order  to 
preserve  the  best  interests  of  all  the  people.  Therefore  in  its  preparation  for 
defense  in  case  of  war  or  in  the  economic  development  during  peaceful  times 
of  a  country  as  extensive  in  area  and  as  rich  in  natural  resources  as  the 
United  States,  no  more  important  problem  confronts  its  people  than  the 
prompt  and  efficient  utilization  of  the  great  potential  powers  with  which  nature 
has  so  richly  endowed  it.  Every  phase  of  its  present  or  future  status  among 
the  nations  will  depend  fundamentally  upon  its  ability  to  obtain  cheaper  power 
for  its  ever-Increasing  industries  in  order  to  compete  and  as  an  offset  to  the 
already  developed  low  electric  current  obtained  from  water  falls  and  the 
cheaper  labor  available  In  European  countries.  What  Is  true  in  this  respect 
as  regards  the  United  States  applies  equally  well  to  all  of  our  progressive  Pan 
American  countries. 

No.  1.  There  Is  therefore  urgent  necessity  for  developing  our  water  powers 
as  promptly  and  efficiently  as  possible. 

No.  2.  The  Immediate  need  for  the  formulation  of  a  definite  policy  with 
respect  to  water  powers  which  will  be  equally  observant  of  the  Federal,  State, 
and  private  riparian  rights. 

WATER    POWERS    OF    THE    UNITED    STATES. 

The  total  stationary  power  now  used  in  the  United  States,  steam,  water,  and 
gas,  is  probably  over  30,000,000  horsepower,  according  to  an  estimate  of  the 
United  States  Geological  Survey  as  published  by  the  United  States  Ck)mmis- 
sloner  of  Corporations  in  his  report  of  1912.  Our  total  developed  water  power 
is  about  6,000,000  horsepower.  The  United  States  Geological  Survey  estimates 
the  "minimum  potential"  water  power  of  the  country  at  36,016,250  horse- 
power, and  the  assumed  maximum  at  66,518,500  horsepower,  both  figures  ex- 
cluding any  estimate  of  storage  possibllties,  which  latter  we  must  not  forget 
will  have  an  additional  enormous  economic  value  in  the  prevention  and  control 
of  floods  throughout  the  country,  as  well  as  greatly  increasing  this  estimate 
of  power.  But  the  estimate  of  storage  possibilities  is  very  difficult  to  arrive  at 
In  the  above  estimate  the  survey  has  Included  5,800,000  minimum  horsepower 
and  6,500,000  maximum  horsepower  for  Niagara  Falls.  But  at  the  present 
time  by  the  international  treaty  between  the  United  States  and  Great  Britain 
only  25  per  cent  of  this  theoretical  horsepower  can  be  developed,  and  only 
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five-fourteenths  of  the  power  made  available  thereby  belongs  to  the  United 
States,  its  share  being  reduced  because  of  the  diversion  of  water  from  Lake 
Michigan  into  the  drainage  canal  at  Chicago.  There  is  therefore  left  a  mini- 
mum at  Niagara  Falls  of  578,000  horsepower  that  can  be  developed  on  the 
American  side.  The  above  estimate  did  not  include  any  power  for  Pennsyl- 
vania, because  data  was  not  available  at  the  time.  For  Pennsylvania  there 
must  be  added  331,000  minimum  horsepower  and  821,000  horsepower  assumed 
maximum,  making  corrections  as  per  the  above  data — the  survey  figures  would 
be  32,083,000  horsepower  minimum  and  61,678,000  horsepower  maximum  for  the 
entire  country.  (As  corrected  by  the  United  States  Commissioner  of  Corpora- 
tions. ) 

According  to  the  statistics  of  1905-1907  the  total  Installed  stationary  prime 
moving  power  of  all  kinds — steam,  gas,  water — in  the  United  States  was  ap- 
proximately 23,000,000  horsepower.  Of  this  18,858,000  horsepower,  or  82  per 
cent  of  the  total,  was  generated  by  steam;  3.423,000  horsepower,  or  15  per  cent, 
was  developed  from  water;  while  631,000  horsepower,  or  aboiit  3  per  cent  was 
generated  from  Internal -combustion  engines.  The  total  horsepower  developed 
in  the  entire  South,  according  to  the  census  of  the  Manufacturers'  Record 
(Blue  Book,  Baltimore,  1911),  was  as  per  table: 

Horsepower 
developed. 

Fifteen  States,  1908  (18,040  plants) 979,840 

United  States: 

1880 1,  225, 379 

1908 5>  356, 680 

Since  1907  there  has  been  a  more  rapid  development  of  water  power  than 
during  any  five-year  period  theretofore.  But  it  is  not  exactness  of  figures 
that  Is  aimed  at  In  this  discussion  as  much  as  to  convey  some  Idea  as  to  the 
enormity  of  the  power  resources  of  this  country  and  what  no  doubt  must  be 
similarly  available  In  other  countries  of  this  great  hemisphere. 

Report  of  Commissioner  of  Corporations  on  water-power  development  in  the 

United  States,  1912. 

[Potential  water  powers  in  the  United  States,  bv  States,  as  computed  by  the  United  States  Geological 
Survey  and  as  revised  oy  the  Bureau  of  Corporations.] 


Potential  horsepower 
on  basis  of  90  per 
cent  efficiency. 


I  Minimum. 


Assumed 
maximimi. 


Potential  horsepower 
on  basis  of  7d  per 
cent  efficiency. 


Minimum. 


Assumed 
maximum. 


United  States 32,083,000    61,678,000 

North  Atlantic  States: 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

South  Atlantic  States: 

Delaware 

Maryland 

District  of  Columbia 

Virgid-i 


126,736,000 


»  51,398,000 


532,000 

162,000 

113,000  I 

142,000 

7,000 

Sr,,000 

1,244,000 

53,000 

331,000 


971,000 
295,000 
206,000 
273,000 
16,000 
164,000 
2,037,000 
127,000 
821,000 


13,000 
140,000  , 


»  This  total  is  arrived  at  by  deducting  one-sixth  from 
sum  of  the  Items  in  this  column  exceeds  the  total  by  7,0i-»») 
one-sixth  reduction  for  the  individual  States,   i^,  ,■  %l 


6,000 
51,000 

♦i,ooo         i3;ooo  ! 

590,000       1,144,000  I 

the  total  of  the  90  per  cent  efficiency  basis;  the 
horsepower,  due  to  the  fractional  gains  In  making 
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Report  of  Commissioner  of  Corpoiaiions  on  tcater-power  development  in  the 
United  States,  iPii— CJontlnued. 


Potential  horsepowor 
on  basis  of  90  per 
cent  eificieacy. 


I  Minimain. 


Assumed 
maximum. 


Potential  horsenower 
on  basis  of  75  per 
cent  efliciency. 


Minimnni- 


Assumed 
maximum. 


South  Atlantic  States— Continued. 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

North  Central  States: 

Ohio 

Indiana 

Illinois 

Michigan 

AVIsconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota, 

South  Dakota 

Nebraska 


South  Central  States: 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Arkansas 

Oklahoma 

Texas 

Western  States: 

Montana 

Idaho 

Wyoming 

Colorado 

Arizona 

New  Mexico 

Utah 

Nevada 

Washington 

Oregon 

Calflomia 


457,000 
093,000 
552,000 
449,000 
9,000 

71,000 

52,  OiA) 
230,000 
216,000 
430,000 
278,  OrX) 
192,  (JOO 

86,000 
105,000 

61,000 
235,000 
130,000 

99,000 
655,000 
611,000 

38,000 
1,000 

26,000 

90,000 
300,000 

3,299,000 

1,394,000 

927,000 

1,010,000 

1,071,000 

192,000 

892,000 

206,000 

6,918,000 

3,777,000 

4,109,000 


1,261,000 

1,050,000 

812,000 

752,000 

16,000 

213,000 
141,000 
414,000 
352,000 
801,000 
593,000 
458,000 
195,000 
248,000 
90,000 
439,000 
323,000 

236,000 

913,000 

1,132,000 

75,000 

2,000 

73,000 

253,000 

661,000 

5,197,000 

3,060,000 

1,566,000 

2,036,000 

2,038,000 

527,000 

1,581,000 

331,000 

10,376,000 

7,935,000 

9,382,000 


381,000 
578,000 
460,000 
374,000 
8,000 

59,000 
43,000 
192,  (KX) 
180,000 
358,000 
232,000 
160,000 
72,000 
88,000 
43,000 
196,000 
111,000 

83,000 

463,000 
509,000 
32,000 
1,000 
22,000 
75,000 
265,000 

100 
100 
100 
100 
100 
00 
100 
100 
00 
100 
00 


1,151,000 

875,000 

677,000 

627,000 

13,000 

178,000 
118,000 
345,000 
293,000 
670,000 
494,000 
382, 0(X) 
103,000 
207,000 
75,000 
306,000 
260,000 

197,000 
761,000 
943,000 

63,000 
2,000 

61,000 
208,000 
651,000 

4,331,000 
2,567,000 
1,305,000 
1,697,000 
1,698,000 
439,000 
1,318,000 
^6,000 
8,047,000 
6,613,000 
7,818,000 


SUMMARY. 


North  Atlantic  States 2,670,000 

South  Atlantic  States I    2,813,000 

North  Central  States 2,079,000 

South  Central  States I    1,726,000 

Western  States 22,795,000 


4,910,000  112,226,000 
6,107,000  12,344,000 
4,270,000  I  »  1,733,000 
3,342,000  1  1.438,000 
44,049,000  |i  18,996,000 


"4,092,000 
i4,25t},000 
>  3,558,000 
»  2,785,000 
>  36,707,000 


I  This  total  is  arrived  at  by  deducting  one-sixth  from  the  total  of  the  90  per  cont  efTiciency  basis;  the 
sum  of  the  items  in  this  column  exceeds  the  total  by  7,900  horsepower,  duo  to  tne  fractional  gains  in  making 
one-sixth  reduction  for  the  individual  States. 

The  energy  of  water  which  is  allowed  to  flow  by  unused  is  Irretrievably 
lost,  but  the  supply  neither  increases  nor  decreases  by  nonuse.  Our  supply 
of  coal  while  enormous  is  not  unlimited.  Due  to  economic  conditions  all  over 
the  world  the  cost  of  coal,  however,  is  steadily  increasing. 

In  the  United  States  the  present  per  capita  annual  consumption  of  coal  is 
5.5  short  tons,  or  11,000  pounds.  One-fifth  of  the  amount,  or  2,200  pounds,  is 
anthracite.  The  annual  rate  of  consumption  will,  however,  continue  to  increase 
unless  some  greater  impetus  is  given  to  the  development  of  our  water  powers. 


Digitized  by 


Google 


160       PBOCEEDINGS  SECOND  PAN  AMEBICAN  SOIENTIFIO  OONGBBSS. 
THE  world's  STJPFLT  OF  COAL. 

While  the  exhaustion  of  the  world's  coal  supply  Is  a  long  way  off,  still  the 
price  of  coal  and  hence  the  cost  of  powers  derived  from  coal  will  be  subject 
to  supply  and  demand.  The  latest  estimate  of  the  world's  coal  reserve  (C. 
Engler  Zeltschrlft  fur  Angewandte  Chemle,  1911,  p.  1848)  fixes  the  total  at 
8,000,000,000,000  tons.  Of  this  quantity  400,000,000,000  tons  belongs  to  Europe 
and  the  United  States;  the  remainder  is  located  largely  in  China.  The 
deposits  in  Europe  and  North  America  are  as  follows:  Germany,  416,000,000,- 

000  tons;  Great  Britain,  193,000,000,000  tons;  Russia,  40,000.000,000  tons; 
Belgium,  20,000,000,000  tons;  France,  190,000,000,000  tons;  Austro-Hungary, 
17,000,000,000  tons;  the  United  States,  680,000,000,000  tons.  At  the  present 
rate  of  consumption  the  supplies  will  last  as  follows:  Germany,  3,000  years; 
Great  Britain,  700  years;  remainder  of  Europe,  900  years;  United  States, 
1,700  years. 

The  power  now  required  to  operate  the  industrial  enterprises  and  public- 
service  utHities  of  the  country  (excluding  steam  railroads  and  steam  pipes) 
exceeds  30,000,000  horsepower;  of  this,  6,000,000  horsepower  is  generated  by 
water.  On  the  assumption  that  a  horsepower  by  steam  can  be  produced  by 
8  pounds  of  coal  (which  underestimates  the  average  quantity  of  coal  required, 
under  the  most  favorable  conditions  a  pound  of  coal  can  be  made  to  produce 

1  horsepower  hour),  and  on  a  basis  of  12-hour  power  the  present  water 
powers  of  the  country  save  over  33,000,000  tons  of  coal  annually.  This  Is 
conservation  second  only  in  importance  to  the  conservation  of  human  lif^ 
which  we  all  hope  the  present  cry  of  "preparedness"  will  effect 

The  key  that  will  be  the  "  open  sesame  **  to  a  more  general  development  of 
water  powers  throughout  this  and  other  countries,  which  will  make  possible 
the  dream  of  a  network  of  power-line  distribution  from  State  to  State  in 
much  the  same  way  that  the  last  century  has  seen  the  telegraph,  telephone, 
and  railroad  net  spread  over  every  nook  and  comer  of  this  great  hemisphere, 
is  the  improvement  in  inventions  which  will  make  it  practicable  and  economical 
to  calry  higher  voltages  than  the  maYlmnm  of  to-day,  viz,  150,000  volts,  and 
providing  a  wider  range  for  distribution  than  240  miles  to  Los  Angeles,  that 
of  the  Big  Oeek  plant  in  Oalif<Hrnia.  There  is  no  doubt  that  as  the  demand 
arises  engineers  will  find  the  solution  of  this  problem.  These  improvements 
will  not,  however,  become  available  unless  and  until  the  Federal  and  State 
Crovernments  have  formulated  a  definite  legal  policy  of  cooperation  which  will 
give  a  greater  Impetus  to  the  investment  of  private  capital  than  present 
conditions  permit 

The  investments  in  water-power  enterprises  would  be  very  attractive  to 
many  people  if  they  felt  that  there  were  no  franchise  limitations  which  would 
make  the  business  one  of  limited  duration — ^like  the  coal  and  other  mining 
enterprises— from  which  as  years  go  by  diminishing  returns  must  be  expected. 

BIBLIOGSAFHY. 

Ontario  Hydroelectric  Power  C>)mmission. 

Report  United  States  Board  of  Engineers  on  Deep  Waterways,  1900. 

Message  from  President  of  United  States,  Sixty-second  (Congress,  second 
session,  House  of  Representatives  Document  No.  246,  1911. 

International  Waterways  CJommission  report.  Preservation  of  Niagara  Falls, 
Senate  Document  No.  105,  Sixty-second  (Congress,  first  session,  1911. 

Electrical  World,  High  Voltage  Transmission  Lines,  April  25,  1914. 
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Engineering  News,  Tolumes  71,  72. 

Engineering  Rec<»rd,  volumes  69,  70. 

Water  Power  Development,  Prof.  Daniel  W.  Mead. 

United  States  Census,  1910. 

Report  United  States  Conmiissloner  of  Ck)rporation8,  1912^  Department  of 
Gommerce,  "  Water  Powers  of  the  United  States." 

Bureau  of  Census:  Central  electric  light  and  power  stations,  street  and 
electric  railways,  1912. 

The  South  American  Tour,  A.  S.  Peek,  page  260.  "Around  and  about  South 
America,"  Frank  Vincent,  1890,  pages  186  to  194.  **  De  Buenos  Aires  al  Igazu, 
M.  Bemardez,"  Buenos  Aires,  1901. 

Utilization  of  Atmospheric  Nitrogen,  Department  of  Commerce,  Dr.  Thomas 
H.  Norton,  1912. 

The  Chairman.  If  there  is  no  further  business  to  come  before  the 
meeting  at  this  time,  we  will  adjourn. 
Thereupon  the  meeting  adjourned  at  6.10  o'clock. 
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SESSION  OF  SUBSECTION  4  OF  SECTION  III.^ 

Raleigh  Hotel, 
Wednesday  afternoon^  December  29^  1915. 

Chairman,  Samuel  Fortter, 

The  meeting  was  called  to  order  at  2.30  o'clock  by  the  chairman. 

Papers  presented: 

Irrigation  districts  in  the  United  States,  by  Frank  Adams. 

Uniformity  of  distribution  of  moisture  in  soils,  by  P.  E.  Fuller. 

IRRIGATION  DISTRICTS  IN  THE  UNITED  STATES. 

By  FRANK  ADAMS, 

Offl.ce  of  Public  Roads  and  Rural  Enyineering,  United  States  Department  of 

Agriculture,  Berkeley,  California. 

Barring  several  earUer  special  and  Incomplete  irrigation  district  acts,  the 
district  form  of  irrigation  organization  has  been  in  use  in  the  western  United 
States  since  1887.  In  that  year  the  Legislature  of  California  embodied  In  the 
so-calletl  Wright  Act  the  first  comprehensive  plan  to  be  adopted  in  this  country 
authorizing  communities  to  bond  and  tax  themselves  for  irrigation  purposes. 
For  six  years  following  the  passage  of  the  Wright  law  there  was  great  activity 
in  the  organization  of  Irrigation  districts  In  California,  49  having  been  carried 
through  the  organization  stage  during  that  period,  of  which,  unfortunately,  but 
few  of  even  the  worthy  ones  survived.  Within  another  eight  years  6  other 
Western  States  enacted  laws  almost  identical  with  the  Wright  Act,  and  during 
tile  past  15  years  8  more  have  placed  the  general  principles  of  the  original 
Wright  Act  on  their  statute  books.  At  this  time  something  over  125  Irrigation 
districts  are  In  operation  In  the  States  of  Nebraska,  New  Mexico,  Texas,  Colo- 
rado, Wyoming,  Montana,  Idaho,  Utah,  Washington.  Oregon,  and  California, 
of  which  the  larger  number  are  In  Colorado,  Idaho,  Nebraska,  California,  and 
Montana,  in  the  order  named.  The  smallest  district  operating  contains  about 
500  acres,  and  the  largest  al>out  175,000  acres. 

NATURE  OF  AN   IRRIGATION   DISTRICT. 

An  irrigation  district  under  the  laws  of  the  Western  States  Is  an  area 
segregated  for  Irrigation  purposes  whose  boundaries  are  defined  by  the  county 
supervisors  or  commissioners  on  petition  of  a  certain  number  of  the  land- 
owners therein,  and  whose  organization  Is  finally  authorized  by  the  affir- 
mative vote  of  a  certain  prescribed  proportion  of  the  electors  possessing 
certain  prescribed  qualifications.  When  duly  organized  according  to  law, 
such  a  district  possesses  the  right  to  acquire  or  construct  and  operate  nec- 


*  There  was  no  steDographlc  report  of  this  meeting. 
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essary  Irrigation  works,  including  the  riglit  of  condemnation,  and  to  raise 
money  therefor  by  the  issuance  of  bonds  or  the  levy  of  assessments,  or  both, 
against  the  real  property  embraced.  In  other  words,  an  irrigation  district 
as  understood  in  the  United  States  is  a  quasi  public  municipality  having  the 
right  to  issue  bonds  and  levy  assessments  for  irrigation  purposes  and  to 
own  and  operate  irrigation  works  necessary  or  desirable  for  the  irrigation 
of  the  land  included  within  the  district  boundaries. 

The  irrigation  district  laws  of  the  15  Western  States  that  have  authorized 
this  form  of  irrigation  organization  differ  considerably  in  detail,  and  in  some 
cases  in  principle,  more  essentially  in  matters  relating  to  organization,  quali- 
fications of  electors,  issuance  of  bonds,  levying  of  assessments*  and  poblic 
control.  In  general  It  might  be  said  that,  although  extensive  irrigation  dis- 
trict development  has  already  occurred,  none  of  the  15  district  laws  that 
have  been  enacted  is  yet  fully  settled. 

In  order  to  present  concretely  the  essential  features  of  irrigation  district 
organization  and  management  in  the  Western  States  the  following  brief 
outline  of  procedure  in  California  is  offered,  but  with  the  statement  that  the 
California  law  has  been  further  developed  than  has  the  law  of  any  of  the 
other  Western  States: 

OrTLINE  OF  PROCEDURE  IN  THE  ORGANIZATION  AND  MANAGEMENT  OF  AN  IRRIGATION 

DISTRICT  IN   CALIFORNIA. 

Organization. — (a)  Petition  for  organization  of  district  presented  to  county 
supervisors  by  a  majority  of  the  landowners  In  proposed  district  representing 
a  majority  in  value  of  the  lands  Included.  Copy  of  petition  filed  with  State 
engineer.  Lands  included  In  a  district  must  be  susceptible  to  irrigation  from 
a  common  source  or  sources,  except  that  towns  and  cities  may  be  included  and 
be  subject  to  assessment  for  district  purposes. 

(&)  Investigation  and  report  by  State  engineer.  If  report  of  State  engineer 
Is  adverse,  plans  must  be  modified,  unless  three-fourths  of  landowners  petition 
supervisors  to  proceed  according  to  original  plan. 

(c)  Final  action  by  supervisors  and  election  on  organization.  Two-thirds 
vote  required  to  carry  election. 

Construction  and  issuance  of  bonds. — (a)  Plans  and  estimates  for  irrigation 
works  made  by  a  competent  Irrigation  engineer  and  referred  to  State  engineer. 

(6)  Final  determination  by  board  of  directors  of  the  district  on  the  plans  and 
estimates  and  circulation  of  petition  for  bond  issue,  which  must  be  signed  by 
a  majority  of  the  owners,  representing  a  majority  in  value  of  the  lands  in 
district. 

(c)  Election  on  bond  issue.    Majority  vote  required  to  carry. 

(d)  Investigation  and  report  on  bond  issue  by  State  engineer.  State  attorney 
general,  and  State  superintendent  of  banks.  If  their  report  is  favorable,  bonds 
become  legal  investment  for  banks,  trust  and  Insurance  companies,  trust  and 
State  school  funds,  etc.,  and  legal  security  for  deposit  of  public  money,  etc. 

(e)  Bonds  sold  and  contracts  let,  or  directors  proceed  with  construction. 
During  construction  secretary  forwards  progress  reports  of  work  to  State 
engineer. 

(/)  Bonds  bear  interest  not  exceeding  6  per  cent  and  are  payable  from  the 
twenty-first  to  the  fortieth  years  or  earlier.  Must  be  advertised  and  sold  to 
highest  bidder ;  1.  e.,  can  not  be  exchanged  for  work. 

Assessments. — ^These  levied  on  an  ad  valorem  basis,  with  improvements  ex- 
empted. Special  assessments  for  maintenance  and  operation  must  be  approved 
by  a  two-thirds  vote  of  electors,  assessments  for  completion  of  works  by  a 
majority  vote.  No  vote  is  required  on  assessments  for  bond  principal  and 
interest  or  to  meet  payments  due  under  lease  or  contract  or  any  obligation 
reduced  to  judgment.  On  default  by  district  officers,  county  officers  act,  and  In 
case  of  their  default  district  attorneys  and  the  attorney  general  must  compel 
performance. 

Electors. — Electors  under  the  general  election  laws  of  the  State  may  vote  at 
all  irrigation  district  elections. 
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Management — This  Is  in  tlie  hands  of  a  board  of  three  or  five  directors  chosen 
at  general  elections  held  biennially.  An  assessor,  a  collector,  and  a  treasurer 
are  also  elected  and  a  secretary  is  appointed  by  the  board  of  directors.  The  di- 
rectors may  be  elected  by  divisions  or  at  large,  but  must  represent  separate  divi- 
sions and  reside  therein.  The  directors  have  full  authority  to  employ  engineers, 
superintendents,  and  other  help  and  to  perform  all  acts  necessary  to  the  conduct 
of  the  business  of  their  district,  and  necessary  to  the  operation  and  maintenance 
of  the  irrigation  works,  including  provision  for  drainage.  They  are  required 
to  establish  equitable  rules  and  regulations  for  the  distribution  of  the  water 
of  the  district.  Water  must  be  distributed  ratably  in  accordance  with  assess- 
ments paid.  A  petition  of  a  majority  of  the  landowners  in  a  district,  represent- 
ing a  majority  in  value  of  the  lands  included,  must  be  filed  with  the  board  of 
directors  before  the  directors  may  purchase  or  lease  property  for  the  district 
costing  in  excess  of  $10,000. 

SABLT  EXFESIENCES  OF  IBBIGATION  DISTRICTS  AND  PRESENT   STATUS  OF   IBBIOATION 

DISTBICT  MOVEMENT. 

While,  as  stated  above,  14  of  the  Western  States  followed  California  in  adopt- 
ing the  Irrigation-district  principle,  early  irrigation-district  operations  in  the 
United  States  were  very  unsatisfactory.  Of  the  original  49  California  districts, 
24  disorganized  or  were  abandoned  almost  immediately  after  organization  and 
without  any  real  activity  whatever.  Of  the  remaining  25  but  8  are  operating 
In  1915,  and  of  these  8  not  more  than  5  have  attained  anything  of  the  suc- 
cess originally  contemplated.  The  original  Wright  Act  proved  to  be  altogether 
too  loosely  drawn  to  prevent  unvrise  and  speculative  ventures,  and  when  the 
widespread  industrial  panic  of  the  early  nineties  overtook  the  country,  calamity 
was  inevitable.  To  some  extent  there  had  been  dishonesty,  but  to  a  larger 
extent  failures  were  due  to  excessive  optimism,  inexperience,  and  Incompetence. 
At  any  rate,  the  results  under  the  original  Wright  Act  were  such  that  none  of 
the  other  States  cared  to  risk  a  repetition  of  the  California  failures  and  practi- 
cally no  Irrigation-district  activity  was  undertaken  by  them  for  more  than  a 
decade.  Bven  in  California  new  irrigation-district  activity  ceased  entirely  for 
over  10  years. 

In  the  meantime,  however,  the  Wright  Act  of  1887  was  repealed  and  a  revised 
act  passed  which  corrected  the  most  essential  faults  and  supplied  the  most  essen- 
tial deficiencies  of  the  former  statute.  With  the  experience  of  California  to 
guide  them,  most  of  the  other  States  gradually  revised  their  district  laws,  and 
in  the  decade,  1900-1910,  a  new  start  in  irrigation-district  organization  was 
launched.  In  this  new  movement  Idaho,  Nebraska,  and  Colorado  led.  The  latter 
State,  however,  entirely  failed  to  profit  by  the  earlier  experiences  of  California, 
and  under  an  altogether  inadequate  law  has  within  the  past  decade  passed 
through  an  experience  as  disastrous  as  that  of  California  imder  the  old  Wright 
law  of  1887.  Of  over  60  districts  organized  in  Colorado  in  the  last  10  years  but 
relatively  few  have  proven  successful  and  many  never  should  have  been  formed. 
In  Idaho,  Nebraska,  and  California,  however.  Irrigation  districts  organized  or 
reorganized  during  the  same  period  have  almost  all  been  relatively  successful, 
and  some  have  been  eminently  so.  Taking  the  history  of  irrigation  districts  in 
the  United  States  as  a  whole,  therefore,  and  with  due  regard  to  the  failure  of 
unworthy  and  speculative  projects,  the  measure  of  success  that  has  been  at- 
tained by  the  worthy  and  feasible  farmers'  organizations  of  this  character  is 
exceedingly  creditable,  and  In  spite  of  the  need  for  further  revising  most  of  the 
district  laws  of  the  Western  States  the  district  form  of  organization  is  thor- 
oughly established  in  western  North  America.  In  this  connection  it  is  inter- 
esting to  note  that  the  Canadian  Provinces  of  British  Columbia  and  Alberta 
have  within  the  past  two  years  enacted  Irrigation  district  statutes  based  on 
those  of  the  16  Western  American  States  above  referred  to.    It  is  now  even 
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proposed  to  reorganize  irrigation  projects  of  the  United  States  Reclamation 
Service  into .  irrigation  districts  rather  than  to  continue  the  special  form  of 
miter-users'  associations  that  was  put  into  effect  when  construction  under  the 
reclamation  act  began. 

SOME  COMPABISONS  OF  THE  STATE  IBEIQATION  DISTRICT  LAWS. 

As  already  indicated,  the  irrigation  district  laws  of  tiie  various  Western 
States  differ  quite  considerably.  It  seems  desirable  to  outline  briefly  some  of 
the  more  important  differences,  comment  being  based  on  the  laws  as  revised 
down  to  1915: 

Organization, — ^The  original  Wright  Act  of  California  was  passed  in  a  spirit 
of  revolt  against  the  obstruction  of  the  bonanza  landowners  and  the  riparian 
proprietors  of  California,  and  after  a  long  and  bitter,  and  finally  a  successful, 
fight  to  gain  control  of  legislative  machinery.  As  a  result  majorities  of  free- 
holders were  given  the  power  to  initiate  irrigation-district  organizations,  entirely 
regardless  of  whether  they  owned  in  the  aggregate  much  or  little  of  the  land 
on  which  the  financial  burdens  to  be  incurred  would  fall.  Many  districts  were 
organized  by  majorities  of  owners  in  which  the  property  sentiment  was  over- 
whelmingly against  organization.  The  real  need  of  the  times  was  a  law  that 
would  permit  development  to  be  undertaken  at  the  instance  of  a  majority  of 
the  substantial  interests  involved,  and  that  would  require  all  landowners,  and 
all  of  those  to  be  benefited  either  directly  or  indirectly,  to  bear  their  Just  burden 
of  that  development  Such  temperate  legislation  as  that,  however,  was  hardly 
to  be  expected  under  the  stress  of  the  day,  but  when  it  came  to  redrafting 
the  Wright  Act  in  the  light  of  an  experience  extending  over  a  decade  the 
futility  of  minority  rule  was  recognized.  Consequently  the  California  statute 
was  amended  to  require  on  the  organization  ipetition  not  a  mere  majority  of 
the  landowners,  or  less,  as  formerly  but  a  majority  of  the  landowners  repre- 
senting a  majority  in  value  of  the  lands  included.  This  principle  has  been  ac- 
cepted in  the  recently  enacted  statutes  of  Texas  and  British  Columbia.  In 
Utah,  Montana,  New  Mexico,  and  Alberta  the  majority  of  owners  must  repre- 
sent a  majority  in  acreage,  and  in  Nevada  and  Idaho  it  must  represent  one- 
fovrth  of  it  Or^on,  Washington,  Arizona,  and  Wyoming  still  require  only  a 
majority,  with  an  alternative  of  50  in  the  first-named  two.  Nebraska  and 
Oklahoma  require  petitioners  to  be  residents  of  the  State,  but  not  of  the  pro- 
posed district,  although  they  must  each  own  10  acres  in  it  or  hold  a  five-year 
leasehold  in  40  acres.  The  Kansas  law  requires  three-fifths  of  the  resident 
landowners.  In  Alberta,  Canada,  owners  signing  an  organization  petition  must 
be  21  years  of  age  and  be  residents  within  any  unirrigated  tract  in  the  proposed 
district  or  within  6  miles  of  it  In  Colorado  the  organization  petition  is  suf- 
ficient if  it  contain  the  signatures  of  a  majority  of  the  landowners,  whether 
resident  or  nonresident  owning  in  the  aggregate  a  majority  of  the  area  in 
such  district 

If  any  one  fact  was  fully  demonstrated  by  the  early  irrigation  district  fail- 
ures, it  would  seem  to  be  the  fact  that  a  public  investigation  of  feasibility  should 
precede  organization.  Still  of  the  15  Western  States  of  America  having  irri- 
gation district  laws  California,  Idaho,  Wyoming,  Nebraska,  and  Oklalioma 
stand  alone  in  requiring  a  preliminary  report  by  the  State  engineer.  British  Co- 
lumbia, Canada,  gives  to  its  minister  of  lands  discretionary  authority  to  make  a 
thorough  investigation  of  each  proiMjsed  district  and  to  report  on  the  feasibility, 
practicability,  and  probable  cost,  and  organization  must  be  approved  i>y  the 
board  of  Investigation.    Texas  requires  that  feasibility  shall  be  considered  by 
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the  county  commissioners  court,  wliich  Is  given  authority  to  refuse  organiza- 
tion of  a  district  if  it  would  not  be  feasible  or  practicable,  would  not  be  a 
public  benefit,  is  not  needed,  or  would  not  be  a  public  utility. 

Issuance  of  bonds, — ^The  earlier  provisions  regarding  the  Issuance  of  bonds 
left  the  calling  of  bond  elections  optional  with  boards  of  directors  and  merely 
required  that  they  should  estimate  and  determine  the  amount  of  money  neces- 
sary. No  provision  was  made  for  thorough  Investigations  regarding  feasibility 
or  regarding  plans  and  specifications  for  construction.  This  absence  of  any 
essential  prerequisites  to  the  calling  of  bond  elections  or  the  Issuance  of  bonds 
resulted  In  gross  abuse,  and  in  many  cases  large  bond  issues  were  voted  with- 
out any  clear  conception  as  to  where  water  was  to  be  obtained  or  as  to  the 
character  and  cost  of  works  necessary  to  bring  it  to  the  land.  The  amended 
California  act  of  18&7  assumed  to  strike  at  the  root  of  the  evil  growing  out 
of  the  former  loose  practice  by  providing  that  not  only  should  a  majority  of 
owners,  representing  a  majority  In  value  of  the  land,  be  required  to  propose 
an  irrigation  district,  but  that  a  petition  signed  by  similar  majorities  should 
be  submitted  before  a  bond  election  could  be  called.  Even  then,  however,  the 
need  for  adequate  engineering  Investigations  was  overlooked.  When  the  Irri- 
gation district  law  of  Idaho  was  revised,  however,  this  need  was  taken  into 
consideration  and  a  provision  Inserted  that  all  surveys,  examinations,  maps, 
plans,  and  estimates  requisite  to  ascertaining  the  cost  of  any  proposed  con- 
struction work  should  be  prepared  by  a  competent  irrigation  engineer  and  sub- 
mitted for  report  to  the  State  engineer.  The  practice  in  this  regard  first 
adopted  by  Idaho  is  now  followed  in  more  or  less  degree  in  Oregon.  Wyoming, 
Nebraska,  New  Mexico,  California,  and  Oklahoma,  the  last  named  being  the 
latest  to  adopt  this  very  desirable  amendment.  Such  a  provision  was  formerly 
contained  in  the  Nevada  law,  but  has  since  been  eliminated. 

California  retains  the  requlre\nent  for  a  petition  by  a  majority  of  owners 
representing  a  majority  in  value  of  the  lands  included ;  and  in  Montana  a  peti- 
tion is  necessary,  but  it  need  represent  only  a  majority  in  acreage  rather  than  a 
majority  in  value.  In  Kansas  no  preliminary  examinations  are  specified,  but  a 
petition  is  necessary  from  three-fifths  of  the  resident  landowners.  In  Texas 
surveys  and  plans  must  be  made  by  the  engineer  of  the  district  and  the  assess- 
ment roll  completed  and  filed  before  a  bond  election  can  be  called.  In  British 
Columbia  the  board  of  Investigation  must  approve  plans  and  estimates.  In 
Arizona  after  the  board  has  adopted  a  general  plan  of  operation,  an  examina- 
tion and  certified  report  Is  made  by  a  competent  engineer.  In  Alberta 
surveys  and  estimates  must  be  made  by  a  qualified  engineer,  the  assess- 
ment roll  must  be  completed,  a  showing  must  be  made  that  the  proposed  works 
will  not  cost  over  $2.5  per  acre  or  Involve  an  annual  maintenance  and  administra- 
tion cost  exceeding  $1.50  per  acre,  and  finally  the  by-law  providing  for  the  loan 
must  be  approved  by  the  minister  of  public  works.  In  Washington,  Utah, 
and  Colorado  no  preliminary  investigations  are  required,  and  the  estimate 
Is  made  wholly  by  the  board  of  directors.  In  Montana  no  election  Is  held 
on  bond  Issues,  but  the  plans  must  be  prepared  by  a  competent  engineer 
and  the  amount  of  money  necessary  to  be  raised  determined  by  the  board  of 
directors.  The  Montana  law  requires,  however,  that  the  signatures  to  the 
petition  must  be  verified  by  aflidavlt.  In  Wyoming  the  holding  of  a  water-right 
permit  from  the  State  engineer  Is  a  further  requirement. 

Absence  of  adequate  control  over  the  disposal  of  the  bonds  once  vottnl  was  a 
striking  feature  of  the  earlier  Irrigation-district  legislation.  In  California, 
especially,  there  was  much  irregularity,  some  of  It  undoubtedly  fraudulent,  and 
numerous  were  the  ways  that  were  tried  to  circumvent  the  law  as  construed  by 
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the  courts,  some  of  them  hoth  amusing  and  ingenious.  The  settled  policy  came 
to  be  that  bonds  could  not  be  traded  for  work  or  sold  other  than  for  cash,  but 
there  is  now  considerable  variation  in  the  practice  followed  in  the  several  States. 
In  California  bonds  must  be  advertised  and  sold  to  the  highest  bidder,  but  in 
practice  the  bidder  has  usually,  with  a  few  recent  notable  exceptions,  been  the 
contractor's  financial  backer.  The  original  requirements  that  bonds  should  not 
be  sold  for  less  than  par  has  been  eliminated  by  California,  but  the  State  now 
provides  for  an  Investigation  and  report  on  the  physical  and  financial  feasibility 
of  irrigation-district  projects  and  on  the  water  rights  held,  by  the  State  engineer, 
the  attorney  general,  and  the  superintendent  of  banks.  This  investigation, 
although  not  compulsory,  ordinarily  precedes  the  offering  of  the  bonds  for  sale. 

In  Oregon,  Washington,  Utah,  Arizona,  Colorado,  New  Mexico,  Texas,  Idaho, 
Montana,  Wyoming,  and  British  Columbia  bonds  may  be  used  in  the  purchase 
of  works  or  rights  or  for  construction,  and  In  Nevada,  Nebraska,  and  Oklahoma 
they  may  be  exchanged  for  works  and  rights  but  not  for  construction.  In 
Nevada,  Idaho,  Kansas,  and  Texas  bonds  must  bring  par,  but  in  Oregon, 
Washington,  Utah,  Arizona,  Montana,  Wyoming,  Nebraska,  Colorado,  Okla- 
homa, and  New  Mexico  they  can  not  be  sold  below  limits  prescribed  by  law, 
which  vary  from  85  to  95,  it  being  provided  in  some  cases  that  if  exchanged 
directly  for  works,  water  rights,  construction,  etc.,  the  bonds  must  go  at  par. 
In  Texas,  court  confirmation  of  the  validity  of  the  bonds,  a  favorable  report  by 
the  attorney  general  of  the  State  on  their  legality,  and  registration  by  the  comp- 
troller of  accounts  are  all  necessary  prerequisites.  In  British  Columbia  both 
the  form  and  price  of  debentures  must  be  approved  by  the  board  of  investiga- 
tion, and  with  the  approval  of  the  board  of  Investigation  the  trustees  of  districts 
may  mortgage  debentures  remaining  unsold.  The  trustees  of  districts  in  British 
Columbia  are  also  allowed  to  use  unsold  bonds  for  the  payment  of  any  legal 
Indebtedness.  The  usual  interest  rate  on  bonds  as  specified  by  the  laws  is 
not  exceeding  6  per  cent  Seven  per  cent  Is  allowed  in  Idaho,  and  in  the 
Canadian  Provinces  it  is  enough  that  it  be  specified  in  the  by-law  covering 
the  issuance. 

Assessments, — One  of  the  most  controverted  points  in  connection  with  irri- 
gation districts  has  been  the  basis  of  levying  assessments.  California  started 
with  the  ad  valorem  basis,  including  improvements,  but  by  recent  amendment 
improvements  have  been  eliminated.  Nebraska  now  follows  the  California 
law  as  to  both  the  ad  valorem  basis  and  exemption  of  Improvements  and  Okla- 
homa has  adopted  the  same  provision,  and  Texas  uses  the  ad  valorem  basis  for 
collecting  the  principal  and  interest  of  bonds,  but  provides  that  for  maintenance 
one-third  of  the  assessments  raised  shall  be  prorated  on  an  acreage  basis 
against  all  land  to  which  water  can  be  furnished,  the  remaining  two-thirds  to 
be  paid  by  the  actual  water  users.  Idaho  leads  in  making  assessments  in  ac- 
cordance with  an  apportionment  of  benefits  and  has  been  followed  in  more  or 
less  degree  by  Washington  and  Nevada.  In  British  Columbia  the  ad  valorem 
basis  is  used  when  benefits  are  substantially  uniform,  with  Improvements 
exempted,  otherwise  assessments  are  levied  according  to  a  classification,  de- 
pending upon  benefits. 

In  Oregon,  Utah,  Arizona,  Montana,  Wyoming,  Colorado,  New  Mexico,  and 
Alberta  assessments  are  levied  at  a  uniform  rate  per  acre,  with  the  proviso 
usually  added  that  no  lands  shall  be  assessed  that  are  not  Irrigable  from  the 
source  of  water  adopted. 
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IBBIOATION  DISTBICT  FINANCE. 

With  the  exception  of  during  the  earliest  years  of  operation  under  the  orig- 
inal Wright  Act  and  during  a  brief  period  In  the  decade  1900  to  1910,  the  mar- 
keting of  Irrigation  district  bonds  has  always  been  a  serious  problem,  as  It  Is 
to-day.  Yet,  considering  the  history  of  Irrigation  districts  In  the  United  States, 
this  can  not  be  considered  as  surprising.  The  many  mistakes  and  failures 
under  the  original  Wright  Act  left  an  Indelible  Impression  on  Investors,  and  the 
use  of  the  district  form  of  organization  In  a  speculative  way  In  several  of  the 
States  during  the  decade  1900  to  1910  created  a  new  feeling  of  antagonism. 
This  bad  history,  coupled  with  the  frequent  examples  of  bad  management  on 
the  part  of  boards  of  directors,  has  seriously  handicapped  this  form  of  enter- 
prise. The  entire  West,  however,  seems  now  Inclined  to  place  Irrigation  dis- 
tricts on  an  entirely  sound  basis.  It  Is  now  fully  realized  that  the  day  for 
irrigation  district  wlldcattlng  is  definitely  and  finally  past;  also  that  for  the 
best  results  the  States  themselves  must  honestly  and  effectively  exercise  super- 
vision and  control  both  in  the  organization  of  the  districts  and  In  their 
management.  Further  than  this,  eastern  and  many  western  financiers  seem  to 
be  insisting  that  offerings  of  irrigation-district  securities  shall  be  confined  to 
districts  that  have  passed  the  construction  stage  and  are  successfully  operating. 
These  financiers  take  the  view  that  enterprises  not  yet  through  the  construction 
stage  must  be  classed  as  speculative  and  must  be  financed  by  other  means  than 
securities  offered  to  the  investing  public.  Only  when  enterprises  are  established 
and  no  longer  speculative,  they  say,  should  the  public  be  asked  to  furnish  money 
at  the  interest  rates  common  to  Investment  securities. 

In  some  cases  it  has  been  proposed  either  that  the  States  themselves  should 
lend  their  credit  to  districts  during  the  construction  period,  or  that  construc- 
tion should  be  financed  on  a  basis  that  will  allow  the  usual  promoters'  profit, 
leaving  the  matter  of  permanent  financing  to  be  taken  up  when  success  has 
be&a.  attained.  It  is  very  dear  that  those  who  are  guiding  irrigation  district 
policies  in  the  West  are  coming  to  be  in  much  closer  touch  than  formerly  with 
the  eastern  financial  centers  that  are  called  upon  to  furnish  the  money,  and 
that  we  may  look  forward  in  the  not  distant  future  to  such  integrity  of  irriga- 
tion district  organization  as  will  give  to  irrigation  district  securities  a  stand- 
ing that  the  security  back  of  worthy  projects  fully  Justifies.  Before  this 
condition  can  be  reached,  however,  it  is  certain  that  various  States  must  look 
carefully  to  their  irrigation  district  laws  and  not  only  provide  safeguards 
against  unworthy  projects  but  take  such  part  in  the  supervision  of  irriga- 
tion districts  that  the  Internal  management  of  these  farmers*  enterprises  will 
be  of  such  a  nature  as  to  entitle  them  to  public  credit.  In  addition  to  these 
changes,  it  is  not  altogether  improbable  that  some  form  of  State  aid  in  financing 
irrigation  districts  will  be  put  into  effect  in  some  of  the  more  progressive 
western  Ck>mmonwealths.  Owing  to  the  fact  that  construction  is  now  far  in 
adviance  of  settlement  in  irrigation  districts  as  well  as  on  other  western 
projects,  however,  nothing  is  likely  to  be  done  in  the  immediate  future  to 
stimulate  greatly  new  district  development 
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UNIFORMITY  OF  DISTRIBUTION  OF  MOISTURE  IN  SOILS.' 
By  P.  B.  FULLER, 
United  States  Office  of  Public  Roads  and  Rural  Engineering, 

nCPOBTANCE  OF  IKBIQATION. 

It  would  be  amiss  to  discuss  the  imifonnity  of  distribution  of  moisture  in 
BOils — ^the  most  important  function  of  irrigation — without  first  treating  the  eco- 
nomic phase  of  irrigation. 

To  the  general  public  the  term  "  irrigation  "  implies  artificial  application  of 
water,  in  some  manner  or  other,  to  land  upon  which  there  is  insufficient  natural 
precipitation,  and  since  the  arid  and  semiarid  sections  of  the  West  are  ill  fur- 
nished with  such  natural  source  of  moisture,  such  deficiency  must  be  met  by 
artificial  means. 

With  respect  to  the  United  States  the  time  is  not  far  distant  when  the  irri- 
gated sections  of  the  West  will  contribute  a  large  part  of  all  of  the  agricultural 
and  horticultural  products  consumed  in  the  East  as  w^l  as  in  the  West,  but 
the  importance  of  irrigation  throughout  the  humid  sections  also,  with  a  view  to 
artificially  "  filling  in*"  as  it  w^re,  the  seasonal  or  periodic  deficiencies  in  mois- 
ture, caused  by  occasional  or  intermittmitly  prolonged  droughts,  will  ultimately 
be  recognized  as  a  means  of  increasing  the  dependability  of  the  present  agri- 
cultural resource. 

In  the  United  States  we  may  even  now  with  propriety  draw  a  dividing  Une 
along  the  Missouri  River  between  sections  engaged  in  industrial  pursuits  on 
the  one  hand  and  agricultural  pursuits  on  the  other.  The  eastern  territory, 
because  of  its  constantly  increasing  area  of  depleted  soils  and  its  greater  prox- 
imity to  the  established  world's  markets,  is  becoming  more  aggressively  engaged 
in  the  manufacturing  industries  and  their  allied  pursuits,  demanding  an  ever- 
expanding  territory  tw  factories  of  all  sorts,  c^ce  buildings,  warehouses,  trans- 
portation fadlities,  educational  institutions,  residences,  etc.,  more  and  more 
hampering  and  restricting  those  engaged  in  the  pastoral  pursuits  and  forcing 
them  gradually  to  the  West,  which,  with  its  relatively  new  soils,  rich  in  mineral 
plant  life,  with  its  greater  remoteness  from  the  manufacturing  facilities» 
greater  distances  from  the  established  markets  for  manufactured  products,  and 
scarcity  of  labor,  is  less  ideally  a  manufacturing  section;  and,  furth^,  in  a 
large  majority  of  Instances,  favored  by  more  prolonged  growing  seasons  and 
assured  crop  yields  by  the  artificial  application  of  moisture,  the  West  offers 
inducements  to  the  industrious  farmers  as  a  more  suitable  fi^d  for  agricultural 
pursuits. 

As  evidence  of  the  startling  rate  of  abandonment  of  eastern  agricultural 
areas,  due  alone  to  soil  depletion.  Dr.  Cyril  G.  Hopkins,  of  the  University  of 
Illinois,  gives,  from  the  United  States  Bureau  of  Census  statistics,  a  total  of 
9,809,884  acres  in  New  England,  New  York,  New  Jersey,  and  Pennsylvania 
abandoned  from  1880  to  1910,  and  if  a  similar  amount  is  to  be  abandoned,  it 
could  be  so  selected  as  to  completely  stop  farming  in  eight  States,  including 
New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Connecticut,  New  Jer- 
Hey,  Delaware,  and  either  Maine  or  Florida.  In  other  words,  the  combined  area 
of  improved  farm  land  in  these  eight  States  in  1910  was  less  than  9,809384 
acres. 

*The  Editor — As  ft  was  not  possible  to  hare  prepared  the  Illustrations  caUed  for  In 
tills  paper,  the  language  of  reference  to  these  omitted  iUnstratlons  is  that  of  the  editor* 
who  assumes  responrihOlty  for  the  same^ 
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Irrigation  has  become  an  important  factor  in  increasing  and  retaining  the 
population  of  a  country,  the  trend  of  homeseekers  from  the  eastern  agricultural 
areas  toward  the  West  being  recognized  in  most  all  efforts  at  colonization  of 
irrigation  projects;  but  while  the  newcomers  may  be  skilled  in  methods  of 
agriculture  as  practiced  under  conditions  of  natural  precipitation,  they  are  apt 
not  to  appreciate  to  the  fullest  extent  the  importance  of  the  various  factors 
Influencing  farming  by  irrigation,  and,  while  eager  to  learn  the  proper  methods, 
In  most  cases  »Jiey  are  left  to  solve  the  problem  without  Intelligent  advice  or 
assistance,  and  follow  the  procedure  of  their  neighbors,  with  the  result  that 
they  are  led  into  the  samp  errors. 

MISUSE  OF  WATEB  IN  IBBIQATION. 

From  this  statement  it  would  appear  that  those  now  engaged  in  farming 
under  irrigation  systems  are  generally  open  to  criticism.  In  a  large  majority 
of  instances  this  is  true,  and,  what  is  more  serious,  these  pioneers  in  irrigation 
seem  disinclined  to  adopt  methods  differing  from  those  in  which  their  experi- 
ence has  established  hard  and  fast  rules. 

This  is  not  strange,  nor  can  they  be  blamed  when  we  consider  that  the  gen- 
eral practice  and  custom  prevailing  is  the  outcome  of  conditions  of  irrigation 
supply  existing  for  many  years  prior  to  the  establishment  of  irrigation  works 
whereby  regulated  supplies  are  now  available,  as  opposed  to  the  situation  pre- 
vailing when  periodic  stream  flows  were  the  rule,  the  undepeudable  nature  of 
which  demanded  their  almost  immediate  utilization  and  necessitated  attempts 
at  conservation  of  moisture  within  the  soil  during  those  periods  of  abundant 
supply  for  plant  use  during  lean  years  or  seasons. 

This  enforced  overuse,  more  than  all  else,  tended  to  establish  the  practice  of 
using  large  heads  (or  quantity  rates  of  flow),  as  well  as  unnecessarily  large 
laterals  or  distributing  ditches  for  conveyance.  It  is  not,  then,  difficult  to 
comprehend  the  natural  resentment  toward  the  adoption  of  principles  which 
may  involve  deviations  from  such  practice.  This  natural  antipathy,  however, 
is  not  found  to  exist  in  the  younger  generations,  which  have  had  the  ad- 
vantage of  collegiate  courses  in  agriculture,  or  even  availed  themselves  of  the 
opportunities  offered  in  short  courses  in  agriculture  by  some  of  our  State 
universities ;  nor  is  it  found  in  the  inexperienced  irrigator  who  commences  this 
relatively  new  method  of  farming,  but  who,  for  lack  of  proper  teaching,  often 
falls  into  the  ways  of  past  practice. 

Thus  the  importance  of  irrigation  as  a  potent  factor  in  the  production  of 
crops,  which  are  the  very  foundation  of  the  world's  wealth,  should  be  fully 
appreciated,  and  any  investigations  which  may  throw  additional  light  upon  the 
subject,  tending  toward  a  more  intelligent  and  beneficial  use  of  water,  will  not 
only  increase  the  economic  duty  now  considered  necessary,  but,  and  more 
important  than  all,  will  conserve  the  productivity  of  the  land;  whereas  the 
present  abuses,  if  continued,  will  surely  sap  its  productiveness  or  necessitate 
the  additional  burden  of  drainage,  or,  if  not  that,  will  ultimately  ruin  the  land 
for  future  use. 

In  water  duty  and  moisture  determination  work  conducted  by  this  depart- 
ment in  Arizona  during  the  past  three  years,  the  following  general  laws  were 
found  to  apply:  Uniformity  of  lateral  distribution  of  moisture  within  a  soil 
can  not  be  attained  in  a  given  time  without,  first,  a  uniformity  of  distribu- 
tion over  the  surface  of  the  soil.  The  uniformity  In  vertical  distribution  in  a 
given  time  is  dependent  upon  a  uniformly  constant  absorptive  capacity  over 
the  entire  surface  and  upon  the  homogeneity  of  the  soil. 
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The  depth  to  which  any  given  quantity  of  moisture  is  delivered  into  a  soli 
in  a  given  time  is  entirely  dependent  upon  the  duration  of  the  application  of 
water  to  the  surface,  but  the  depth  of  penetration  is  not  directly  proportional 
to  the  duration  of  application,  except  In  very  open  soils,  as  will  be  shown 
later  on. 

The  above  modified  laws  apply  when  moisture  is  supplied  to  soils  by  irriga- 
tion and  in  which  the  time  is  a  necessary  factor.  It  is  well  known  that,  if 
sufficient  time  is  allowed,  moisture  will  more  or  less  uniformly  distribute  itself, 
due  to  capillarity,  throughout  a  soil  and  an  equilibrium  will  be  established  be- 
tween this  force  and  that  of  evaporation. 

The  rapidity  with  which  moisture  moves  vertically  is  dependent  upon  the 
time,  porosity,  effective  size  of  the  soil  grain,  and  the  physical  condition  of  the 
soil.  It  has  heretofore  been  an  accepted  idea  that  capillarity  is  independent  of 
the  force  of  gravity,  but  this  office  has,  through  many  tests,  proven  that  the 
force  of  gravity  influences  capillarity  in  all  soils  but  more  in  the  coarse  than 
in   the  compact  ones. 

The  rate  of  absorption  of  moisture  by  soil  in  surface  contact  with  water  Is 
dependent  upon  its  physical  condition  as  regards  compactness,  its  structure, 
and  the  crop  to  which  it  is  planted. 

The  idea  generally  prevailing  among  irrigators  is  to  flood  thl  land  by  the 
flowing  of  water  over  areas  of  given  width  and  length,  the  duration  of  applica- 
tion (often  referred  to  as  the  "  time  of  application  ")  being  governed  by  one  or 
more  factors,  such  as  "  the  time  necessary  to  give  it  a  good  wetting  " ;  "  until 
the  water  does  not  readily  disappear  at  the  lower  end  of  the  land  " ;  "  for  an 
interval  of  time  based  upon  past  use  to  obtain  a  given  crop  yield  " ;  "  the  num- 
ber of  hours  during  which  a  given  head  for  the  entire  area  is  allotted  by  the 
zanjero*';  sometimes,  but  rarely,  governed  by  "Intelligent  comprehension  of 
crop  requirements";  and,  not  Infrequently,  "during  a  time  which  will  not 
allow  the  overflow  of  excess  water  upon  the  public  highways." 

However  strange  it  may  seem,  cognizance  Is  seldom  taken  of  the  soli  type- 
or  its  condition  to  receive  water,  nor  is  It  the  aim  to  obtain  uniform  pene- 
tration of  a  sufficient  amount  of  moisture  to  supply  the  net  plant  duty  and  ta 
compensate  for  evaporation.  The  writer  recalls  no  Instance  where  the  soil 
auger  forms  a  part  of  the  farm  equipment,  notwithstanding  it  should  be  the 
most  valuable  adjunct  thereto.  The  nearest  approach  to  this  is  the  crude  prac- 
tice of  inserting  a  shovel  handle  into  the  soil  to  determine  whether  it  has  had 
a  "good  wetting"  or  not. 

The  frequency  of  application  is  usually  established  by  custom,  whereby  a 
run  of  water  is  had  at  intervals  of  each  10  or  15  days  or  longer  during  the 
growing  season,  or  it  may  be  influenced  by  physical  evidence  of  plant  need  In 
some  sections  of  the  field,  thereby  again  un-uniformly  applying  moisture  to  all 
parts  alike.  In  some  instances  application  Is  withheld  during  the  hot  sunmier 
months,  while  in  other  cases  winter  Irrigation  is  practiced. 

The  gradient  of  land  receives  no  serious  consideration  more  than  that  it  is  a 
recognized  necessity  in  irrigation  and  a  detriment  when  excessive.  In  several 
Instances  which  have  come  under  my  observation  the  arrangement  of  certain 
tracts  of  land  have  been  changed  three  times  with  a  view  to  striking  a  gradient 
which  would  enable  the  irrigator  to  get  the  water  over  the  bordered  strips 
within  a  reasonable  time.  In  these  cases  the  Irrigator  has  not  only  wasted 
water  and  labor  In  endeavoring  to  cover  all  parts  of  his  field  but  has  lost  a 
large  part  of  the  crop  by  falling  to  uniformly  apply  water. 

The  above  variance  In  practice  explains  the  variable  result  obtained  In  crop 
yield  upon  similar  lands  under  the  use  of  similar  quantities  of  water  and  the 
cause  of  the  waste  heretofore  mentioned. 
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SUGGESTION  OF  PLAN  FOB  BETTEBING  IBBIGATION  PBACTICE. 

In  this  regard  I  believe  it  would  return  the  expense  many  fold  if  each  State 
were  to  establish  a  bureau,  the  purpose  of  which  would  be  to  carefully  study 
the  surface  and  subsoil  structures  and  water  transmission  or  absorption  capaci- 
ties with  respect  to  gradients  and  crops  raised  under  the  existing  climatological 
conditions  affecting  each  tract  of  land  under  an  irrigation  project,  ther^y 
rendering  to  the  individual  farmer  the  benefit  of  exact  scientific  knowledge  as 
to  the  most  economical  method  of  applying  irrigation  water,  the  best  arrange- 
ment of  each  individual  tract  of  land  to  so  receive  water,  the  proper  duration 
of  application,  and  the  quantity  rate  of  flow  necessary  to  obtain  the  best  results. 

If  the  duty  of  water  were  adjudicated  upon  such  a  basis,  not  only  would 
given  irrigation  supplies  be  available  for  larger  areas  than  is  possible  under 
the  present  methods  of  adjudication,  involving,  as  they  generally  do,  an  analysis 
of  past  uses  based  upon  average  conditions  existing  in  an  entire  locality,  but 
the  ultimate  ruination  of  land  by  water-logging  and  alkalying  (an  inevitable 
result  of  water-logging),  as  well  as  the  washing  out  of  plant  foods  in  porous 
soils,  would,  in  the  majority  of  Instances,  be  precluded. 

The  irrigati^  investigations  branch  of  the  Office  of  Public  Roads  and  Rural 
Engineering  by  both  practical  demonstration  and  scientific  publications  has  been 
and  is  doing  much  to  mitigate  the  evils  resulting  from  overuse  of  water  in  irri- 
gation ;  but  the  field  for  such  endeavor  is  so  vast  and  the  funds  available  here- 
tofore so  limited,  that  much  time  will  be  required  before  aid  can  be  rendered 
which  will  show  individual  benefit  Our  efforts,  however,  could  be  furthered 
and  results  expedited  by  a  general  recognition  by  the  Judiciary  of  the  evils 
which  will  inevitably  result  from  such  abuse  in  the  use  of  water  and  readjudi- 
cation  of  water  duties  by  it  as  rapidly  as  such  studies  revealed  the  need. 

Obviously  such  a  method  of  adjudication  would  of  necessity  establish  duties 
varying  with  the  different  soil  types  comprising  a  project,  but  this  method  is 
perfectly  practicable  and  must  at  some  future  time  be  resorted  to  if  anywhere 
near  the  total  area  of  arable  land  is  to  be  irrigated  with  the  limited  water  sup- 
plies available  in  the  Western  States. 

It  has  been  frequently  assumed  that  the  delivery  of  water  upon  a  metered 
basis  would  tend  to  increase  the  duty  now  believed  necessary,  and,  while  this 
would  no  doubt  aid  in  a  more  economic  use  of  water,  I  believe  the  end  sought 
would  best  be  effected  by  the  imparting  of  scientific  knowledge  to' the  irrigator, 
combined  with  actual  demonstration  of  the  possibilities  of  saving  and  the* 
.  enforcement  of  compulsory  minimum  use. 

CONVEYANCE  LOSS. 

At  this  point,  before  treating  upon  the  text  of  this  paper,  I  should  feel  that 
the  subject  were  slighted  ( td  I  not  emphasize  another  feature  having  to  do 
with  conservation — namely,  that  of  "  Conveyance  loss." 

While  this  feature  has  largely  to  do  with  administration  a  saving  in  con- 
veyance loss  may  lessen  the  initial  project  cost  per  acre  to  landowners  by 
expanding  the  area  possible  to  irrigate,  and  while  having  no  ultimate  effect 
upon  land  productivity  it  reduces  maintenance  cost  and  adds  to  the  taxable 
wealth  of  a  community  by  adding  productive  area. 

Mr.  Samuel  Fortier,  chief  of  irrigation  investigations  of  the  Office  of  Public 
Roads  and  Rural  Engineering  of  the  Department  of  Agriculture,  draws  an 
interesting  comparison  between  the  tolerable  losses  in  hydroelectric  power 
generation  and  transmission  systems  as  compared  with  those  of  canal-convey- 
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ing  systems.  He  states  that  "after  all  loses  In  the  former  are  taken  Into 
account  the  efficiency  of  water  for  power  Is  double  that  for  irrigation."  * 

The  testimony  of  engineers  before  the  congressional  committee*  placed  the 
seepage  and  evaporation  loss  in  conveying  water  from  the  Granite  Reef  Dam, 
under  the  Salt  River  Valley  (Arizona)  project,  a  distance  of  20  miles,  at  from 
27J  to  32J  per  cent,  of  which  the  evaporation  loss  was  2i  per  cent. 

The  flow  from  this  canal  Irrigates  approximately  100,000  acres.  A  saving 
of  25  per  cent  In  this  Instance  would  add  to  the  cultivated  area  some  25,000 
acres  (value  at  least  $3,000,000),  at  an  expenditure  of  probably  not  to  exceed 
$1,600,000  for  the  concrete  lining  of  the  entire  20  miles  of  canal. 

This  applies  to  but  one  of  the  main  canals,  whereas  the  report  of  the  survey 
board  *  for  limiting  the  area  of  land  to  be  served  by  that  project  states  that  a 
gross  duty  at  the  diversion  heading  of  5  acre-feet  results  In  a  net  duty  at  the 
land  of  3.5  acre-feet;  thus  a  loss  of  30  per  cent  Is  sustained  for  the  entire 
project.  Involving  a  little  over  180,000  acres. 

The  cost  of  canal  cleaning  Is  a  large  factor  In  the  maintenance  of  Irrigation 
systems,  but  another  evil,  not  assessed  as  a  maintenance  charge,  Is  the  afford- 
ing of  breeding  places  for  pernicious  weeds,  the  seeds  of  which  ultimately  find 
seat  upon  the  land  and  Infest  It  with  growths  which  detract  from  the  value  of 
the  crop  yields  and  necessitate  continuous  expenditure  for  their  eradication. 

It  seems  Inconsistent  with  good  engineering  practice  to  thoroughly  exploit 
the  feasibility  of  constmcting  expensive  controlling  works  without  giving  due 
consideration  to  methods  of  conserving  the  water  supply  during  Its  convey- 
ance, yet  It  is  seldom  that  lined  canals  are  considered  necessary  at  the  time  a 
project  Is  Instigated,  and  usually  the  Importance  Is  not  even  appreciated  later 
on.  Such  procedure  is  as  absurd  as  the  construction  of  a  highly  efficient  power- 
generating  plant  and  the  use  of  iron  wire,  with  its  characteristic  Inefficiency  as 
compared  with  copper,  for  transmitting  the  power. 

One  of  the  basic  principles  upon  which  water  rights  are  adjudicated  is  bene- 
ficial use.  Therefore  any  waste  is  inimical  to  beneficial  use ;  hence  should  not 
be  tolerated. 

EFFECT  OF  WASTE  UPON  LAND. 

I  have  mentioned  the  evil  effect  which  may  result  from  overuse  of  water  by 
water-logging.  It  is,  of  course,  not  to  be  inferred  that  all  land  will  thus  become 
ruined,  but  such  soils  as  escape  this  effect  are  either  porous  or  are  underlain 
with  porous  subsoil  which  permits  of  almost  unlimited  application  of  water, 
yet  conveys  the  excess  vertically  to  the  plane  of  ground-water  accumulation, 
to  then  move  off  laterally  at  a  rate  dependent  upon  the  ground-water  gradient 
and  the  frictional  coefficient  of  the  deeper  soil. 

This  slow  lateral  movement  of  seepage  water  (usually  not  exceeding  8  to  10 
feet  per  year  *)  may,  if  the  course  is  not  of  uniform  transmission  capacity,  build 
up  the  ground-water  level  beneath  land  lying  below  the  point  of  application, 
thus  ultimately  affecting  that  land  deleteriously.  Or,  If  the  ground  water  be- 
neath such  soil  has  not  a  sufficiently  high  transmission  capacity,  the  water 
plane  beneath  the  land  may  gradually  be  built  up  until  its  effect  is  quite  the 
same  as  would  obtain  in  a  closer  soil,  notwithstanding  the  depth  at  which  the 

^  AddreM  of  Samuel  Fortler  on  "  Duty  of  Water  In  Irrigation  **  before  International 
Bnglneerlng  Congreee,  San  Francisco,  1915. 

•Report  of  Congrcirional  Committee  for  Investigating  the  eoet  of  the  Salt  Blver 
Valley  (Arlsona)  inroject. 

•Report  of  Sarvey  Board,  dated  Dee.  9,  191S,  itiattve  to  drtlmlting  area  to  be  irri- 
gated nader  the  Salt  Blver  YaUey  (Arliona)  project 

«8ee  toveetigatlona  by  Carpenter,  ScbUcter,  and  the  wittoiw 
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water  plane  occurred,  at  the  inception  of  irrigation  practice,  were  25  or  more 
feet  below  the  ground  surface. 

I  have  in  mind  such  an  instance  in  Arizona,  where,  due  in  part  to  the  appli- 
cation of  excessive  quantities  of  water  under  an  unregulated  supply  (now  con- 
tinued to  a  less  dangerous  extent),  and  in  part  to  irrigation  of  lands  lying 
above  the  area  in  question,  the  water  plane  has  risen  10  to  20  feet  in  the  past 
12  years  and  some  9,000  acres  of  this  Irrigated  area  must  now  be  drained,  since 
the  water  plane  has  risen  to  a  depth  of  within  a  few  feet  of  the  surface  level 
and  the  land  is  heavily  Impregnated  with  sodium  sulphate  and  carbonate. 

In  the  State  of  Texas,  exclusive  of  the  rice  fields,  there  are  some  800,000 
acres  Irrigated.  In  one  section  20,000  acres,  are  now  water-logged  to  such  an 
extent  that  the  yield  is  but  50  per  cent  of  its  former  amount,  and  this  affected 
area  will  very  soon  have  Increased  to  40,000  or  50,000  acres  or  between  40  and  50 
per  cent  of  the  entire  Irrigated  area.  In  another  district,  comprising  15,000 
acres,  90  per  cent  has  become  water-logged  and  drainage  is  being  resorted  to. 
Yet  another  section  shows  15  to  20  per  cent  now  requiring  drainage.  It  Is 
estimated  by  Mr.  Rockwell,  of  this  office,  that  in  other  sections  no  less  than  10 
per  cent  is  so  affected. 

In  Utah,  one  of  the  oldest  irrigated  States,  there  are  between  1,200,000  and 
1,500,000  acres  under  Irrigation,  of  which  Mr.  Hart,  of  the  United  States  drain- 
age department,  estimates  250,000  acres  are  at  present  water-logged,  requiring 
drainage. 

Nevada  reports  750,000  acres  now  irrigated,  and  250,000  contemplated,  with 
about  5  per  cent  now  requiring  drainage,  and  the  State  engineer  states  that, 
with  continued  irrigation,  this  percentage  will  increase  very  rapidly. 

Idaho  has  1,647,430  acres  under  cultivation  out  of  8,158,512  under  irrigation 
systems,  but  the  exact  area  water-logged  was  not  known,  the  report  showing 
8,000  acres  In  one  section  and  drainage  works  under  construction  in  other 
sections  to  care  for  the  water-logged  districts. 

Arizona  has  closely  850,000  acres,  of  which  about  50  per  cent  is  under  the 
Roosevelt  project  Out  of  21,200  acres  in  the  heart  of  the  irrigation  district 
(without  a  regulated  supply,  not  having  subscribed  to  the  project)  over  9,400 
acres  require  drainage  and  a  system  is  now  projected  therefor.  Water-logged 
areas  under  the  reservoir  project  are  showing  up  in  scattered  sections,  but 
not,  as  yet,  to  an  alarming  extent. 

In  Colorado,  the  greatest  irrigated  State  in  the  Union,  out  of  6,000,000  acres 
under  projects  there  are  8,000,000  acres  now  irrigated,  750,000  acres  of  which 
now  need  drainage. 

In  the  State  of  New  Mexico,  out  of  797,842  acres  now  irrigated  120,000  acres 
are  now  water-logged  and  will  require  drainage. 

California  has  large  areas  in  and  about  the  Fresno,  Modesto,  and  Turlock 
districts  as  well  as  in  other  sections,  but  there  are  few  instances  of  soil  becom- 
ing water-logged  from  water  applied  by  individual  pumping  plants,  as  is  exem- 
plified In  Kansas  where  the  largest  part  of  40,000  acres,  according  to  H.  B. 
Walker,*  is  Irrigated  under  pumping  plants  and  the  area  requiring  drainage,  due 
to  wasteful  use  of  water,  is  less  than  one-tenth  of  1  per  cent  This  Is  a  signifi- 
cant fact,  which  shows  that  small  heads  of  water,  which  usually  prevail  in 
pumping  plants,  together  with  the  relatively  higher  cost  of  such  water,  compels 
a  more  careful  application  and  less  wasteful  use. 

It  was  not  possible  to  obtain  data  upon  this  important  matter  from  all  of  the 
States  where  Irrigation  Is  practiced,  but  those  mentioned  will  serve  to  show  the 

1  Drainage  and  Irrigation  ^gineer,  Kansas  State  Agrlcnltoral  College,  Bianhattan, 
Kane. 
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prevalency  of  the  evil,  and  while  the  percentage  Is  not  at  present  generally 
large,  irrigation  has  not  been  practiced  over  a  very  extended  period,  averaging 
probably  considerably  less  than  20  years,  and  in  some  Instances  but  a  few  years, 
but  has  served  to  increase  the  water-logged  area  to  an  alarming  extent 

It  has  been  Inferred,  and  in  some  instances  believed,  that  this  condition  is  a 
necessary  consequence  of  irrigation.  Such,  however,  is  not  the  case.  Any  soil, 
planted  to  any  crop,  may  be  properly  irrigated  so  as  to  provide  the  necessary 
plant  moisture,  yet  not  permit  a  waste  of  water  below  the  root  zone.  Such  quan- 
tity of  water  as  will  meet  the  actual  plant  requirements  is  considered  the  maxi- 
mum duty.  To  this  duty  must  be  added  water  necessary  to  make  up  for  surface 
evaporation;  but  this,  too,  may  be  minimized  by  mulching  of  the  surface  soli 
when  the  nature  of  the  crop  grown  permits. 

WATEB  DUTT. 

The  duty  of  water  upon  land  signifies  the  quantity  applied.  Qross  duty  usually 
Indicates  the  quantity  delivered  at  a  diversion  heading  or  at  a  reservoir  outlet, 
that  quantity  actually  reaching  the  land  being  considered  the  net  duty.  Eco- 
nomic duty  signifies  the  minimum  quantity  which  returns  the  maximum  yield. 
For  example:  It  Is  quantity  which.  If  Increased,  does  not  produce  a  propor- 
tionate Increase  In  yield.  The  maximum  duty  Is  regarded  as  the  quantity  of 
water  necessary  for  actual  plant  growth. 

Duty  may  be  stated  In  many  ways,  the  strict  engineering  Interpretation  being 
the  amount  of  land  which  1  second-foot  of  water  will  Irrigate  to  a  d^th  neces- 
sary to  produce  a  given  crop,  when  flowing  continuously  during  an  Irrigation 
season.  A  more  common  use  of  the  word,  as  now  generally  acc^ted,  Is  simply 
the  depth  of  water,  as  1  acre-foot  or  12  acre-Inches. 

The  Department  of  Agriculture  *  has  made  a  very  careful  study  of  the  extent 
of  this  maximum  duty  for  various  crops,  and  an  application  of  the  Information 
available  therefrom  should  prove  of  great  value  in  ascertaining  whether  an 
excess  of  water  Is  being  applied  In  any  Instance  of  crop  production  under  Irri- 
gation. 

Following  Is  the  maximum  duty  for  alfalfa  as  determined  In  the  above  Inves- 
tigations : 


Duty  to 

Tons 

meet 

per 

plant 

acre. 

requice- 

ments. 

Acre-feet. 

4 

2.442 

6 

3.603 

8 

4.884 

10 

6.1050 

To  the  foregoing  maximum  duties,  of  course,  must  be  added  a  depth  to 
compensate  for  evaporation,  deducting  the  natural  rainfall. 

EXAMPLES  OF   WASTEFUL  AND  ECONOMIC   USE  OF  WATER. 


Of  a  number  of  tracts  of  land  in  the  Salt  River  Valley,  Ariz.,  upon  which 
the  duty  of  water  has  been  Investigated  by  this  department  during  the  past 
three  years,   I   have   chosen   two   for   the   purpose   of   illustrating,   first,    the 


»  See  Journal  of  Agricultural  Research,  Vol. 
plants,"  Brlggs  and  Shantz. 
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waste  due  to  overuse  of  water  In  porous  soils,  and,  second,  the  results  pos- 
sible to  attain  with  close  soils  and  an  economic  use  of  water.  These  data 
are  as  follows: 


Tract. 

Sou  type. 

Yields 
per  acre. 

applied. 

Net 
apoUed 

plant.i 

^^     Porosity 
l^,   1  ofsollaf 

i 

Waste. 

A.  Wasteful  use 

B.  Eoonomioaluse... 

silt,   saod,    and 

gravel. 
Sandy  clay 

Tons. 
5 

6.00 

AcT9-feet. 
6 

6.00 

Acre-feet. 
4.12 

Acre-feet. 
4.26 

Percent. 
20.2 

23.0 

Percent, 
48.2 

8.40  gain 

>  Corrected  for  rainfall  and  evaporation. 


s  As  determined  by  Briggs  and  Bbantz. 


In  adding  rainfall,  in  column  headed  "Net  applied  for  plant,"  for  the 
purpose  of  determining  the  net,  only  such  precipitation  as  amounted  to  over 
0.6  inches  was  considered.    Evaporation  was  that  found  by  evaporimeter. 


Distribution  of  moisture  In  soil. 

Otol 
foot. 

lto2 
feet. 

2to8 
feet. 

8to4 
feet. 

4to5 
feet. 

ito6 
feet. 

Tract  A: 

Head 

16.2 
17.6 
10.0 

14.4 
13.2 
13.8 

16.8 
15.7 
15.2 

14.8 
15.4 
14.7 

12.4 
14.4 
16.0 

10.7 
13.2 
13.6 

12.2 
14.0 
16.2 

8.0 
12.2 
10.0 

18.0 
16.0 
15.7 

8.1 
12.2 
0.0 

18.7 

Center 

20.0 

End 

21.2 

Tract  B: 

Head 

10.0 

Center 

13.8 

End 

10.7 

Tract  A,  In  the  above  tabulations,  upon  which  water  was  wasted,  is  situated 
at  the  margin  of  the  water-logged  area  mentioned  and  Is  contributing  to  the 
rising  water  plane.  The  soil  is  loose  and  porous,  while  tract  B  is  a  sandy  day 
formation. 

Attention  Is  called  to  the  generally  higher  percentages  of  moisture  found  at 
the  end  of  tract  A  as  compared  with  the  center  and  head  of  the  same  tract, 
showing  an  ununiform  application. 

It  will  also  be  noted  that  the  vertical  distribution  Is  very  ununiform,  being 
relatively  very  high  at  the  lower  depths  and  increasing  as  the  water  plane  is 
approached.  Quite  the  opposite  condition  is  found  to  exist  in  the  soil  comprising 
tract  B.  The  cause  of  such  ununiform  distribution  and  its  remedy  will  be 
discussed  later  on. 

UNIFOBlf  DISTRIBUTION  OF  WATEB. 

Natural  precipitation  by  rainfall  or  snow  provides  uniform  distribution  of 
moisture  in  soils  of  homogeneous  structure,  because  of  a  uniform  surface 
distribution,  and  the  adoption  of  any  artificial  means  whereby  such  uniform 
surface  distribution  or  application  can  be  duplicated  must  necessarily  provide 
this  ideal  condition. 

Obviously,  if  water  can  be  applied  at  the  same  moment,  at  the  same  rate,  and 
during  the  same  period  of  duration  over  each  square  foot  of  land,  then,  assuming 
a  constant  soil  type,  the  moisture  will  be  applied  uniformly  and  will  proceed 
downward  at  a  uniform  rate  and,  unless  the  rate  of  application  be  In  excess 
of  the  capillary  attraction  and  force  of  gravity,  thereby  permitting  run-off, 
the  efficiency  of  the  irrigation  method  will  be  100  per  cent. 
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It  is  well  known  that  sprinkling  systems  approach  this  ideal  more  than  any 
means  of  artificial  application,  but  their  cost  is  such  as  to  be  prohibitive  except 
for  small  areas  planted  to  very  profitable  crops. 

The  next  nearest  approach  to  results  attained  by  patural  precipitation  or  by 
sprinkling  systems  Is  accomplished  by  dividing  the  land  Into  many  small  areas 
or  furrows  bordered  at  the  higher  end  with  small  ditches,  whereby  water  may 
be  turned  into  each  small  plot  individually,  in  relatively  large  heads,  for  a 
short  period  of  time  or  until  the  necessary  quantity  of  water  has  been  applied. 
While  this  plan  Is  not  regarded  as  feasible  or  practicable  upon  large  areas, 
excepting  with  furrows  (which  will  be  discussed  later  on),  because  of  the 
obstruction  offered  to  farm  machinery  and  the  greater  expense  of  Irrigation, 
yet,  nevertheless,  it  Is  closely  approached  In  Irrigating  by  pumping  plants  where 
the  head  Is  usually  smalL 

The  more  common  practice  upon  large  areas,  when  heads  of  from  10  to  20 
cubic  feet  per  second  are  available.  Is  that  of  fioodlng  strips  of  land  between 
.borders,  the  strips  varying  In  width  from  10  to  50  feet  and  In  lengths  from 
400  to  2,040  feet,  or  even  more.  In  some  Instances  checks  are  created  at  points 
along  the  strips  of  land  confined  between  these  borders,  extending  almost  across 
the  entire  strip,  for  the  purpose  of  retarding  the  flow  or  to  deflect  the  water 
from  one  side  to  the  other.  Frequently  these  checks  extend  entirely  across  the 
strip  and  form  basins  which  are  allowed  to  fill  to  a  uniform  depth,  when  the 
check  is  then  broken  and  the  excess  water  allowed  to  flow  Into  the  next  lower 
check,  and  so  on. 

In  any  of  these  systems  it  Is  obvious  that  the  water  must  remain  In  contact 
with  the  land  at  the  Inlet  end  a  greater  time  than  at  the  next  adjoining  area, 
etc.,  until  at  the  lower  end  the  duration  of  contact  must  be  less  than  at  any 
preceding  point 

Attempts  are  usually  made  to  compensate  for  these  differences  In  time  of 
application  by  discontinuing  the  flow  at  the  Inlet  end  when  the  front  of  the 
approaching  stream  has  reached  one-half,  one-third,  or  three-quarters  the  length 
of  the  strip. 

Even  theoretically  such  methods,  while  giving  approximate  results,  can  not 
produce  uniform  distribution  unless  the  soil  type  were  to  change  to  a  coarser 
formation,  each  foot  of  advance  to  compensate  the  time  difference  in  application* 

Obviously,  by  this  method,  the  gradient  determines  the  head  necessary  to 
employ  or  the  length  of  the  strip  of  land  possible  to  flood,  each  usually  being 
regarded  as  equal  functions  of  the  time  required  for  the  water  to  move  from 
the  Inlet  end  to  the  extreme  lower  end  of  the  land.  Therefore,  to  obtain  the 
delivery  of  a  given  quantity  of  water  into  the  soil  by  such  methods.  It  would  l>e 
necessary  to  apply  It  during  such  time  as  was  required  for  the  water  to  advance 
the  length  of  the  strip;  then,  after  this  water  had  become  absorbed,  again 
admit  water  In  the  same  manner,  repeating  the  operation  until  the  desired 
quantity  had  penetrated  the  soil.  This  method  will  give  a  fairly  uniform 
vertical  and  lateral  penetration  and  is  in  use  by  some  of  the  more  successful 
irrigators  in  the  Lehi  section  of  Arizona,  where  a  very  compact  adobe  soil, 
theretofore  regarded  unproductive,  is  now  successfully  producing  alfalfa. 

In  very  open,  porous  soils  the  necessity  of  short  borders  or  unusually  large 
heads  is  often  recognized,  but  the  water  is  allowed  to  continue  in  its  flow, 
without  interruption,  irrespective  of  the  resulting  ununlform  penetration, 
depending  upon  a  large  head  to  "push"  the  water  to  the  lower  end  of  long 
landa 

To  obtain  a  theoretically  ideal  uniform  penetration  of  moisture  by  methods 
of  flooding  would  require  a  supply  advancing  with  the  water  front  as  It 
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approaches  the  lower  end  of  the  land  strip,  thereby  providing  just  the  amount 
of  moisture  tliat  the  soil  could  absorb  as  the  flow  advanced,  repeating  the 
operation  as  often  as  necessary  to  obtain  the  required  uniform  depth  of  pene- 
tration. 

Unfortunately,  however,  this  method  is  impracticable  and,  In  lieu  thereof, 
we  must  depend  upon  the  application  of  the  entire  quantity  at  the  inlet  end, 
allowing  it  to  advance  and  spread  over  the  entire  area. 

As  an  illustration  of  the  application  of  water  by  the  flooding  method,  imagine, 
if  you  will,  a  large  snowball  at  the  Inlet  end  of  a  strip  of  land,  which  were 
allowed  to  roll,  due  to  the  slope,  over  the  land,  leaving  a  uniform  film  of  snow 
(the  converse  of  our  boyhood  experience  in  rolling  large  snowballs).  The 
rate  at  which  the  ball  moves,  in  this  illustration,  would  depend  upon  the  slope 
of  the  land,  whilst  the  thickness  of  the  film  would,  if  it  were  water,  depend 
upon  the  absorptive  capacity  of  the  soil  and  its  homogeneity. 

Such  a  condition  is  analogous  to  a  theoretically  ideal  application  of  water 
to  land.  However,  the  actual  methods  used  In  applying  water  are  analagous 
to  our  holding  this  ball  at  the  inlet  end  and  drawing  the  sheet  of  snow  over 
the  land  as  the  ball  is  unwound,  as  it  were.  Fortunately,  in  close,  compact 
soils,  due  to  the  relatively  slow  rate  of  absorption,  the  continuous  supply  at 
the  inlet  end  will  give  a  fairly  uniform  lateral  and  vertical  distribution  in  the 
soil;  but,  with  porous  soils,  this  is  impossible  without  an  excessive  waste 
extending  from  the  inlet  end  to  possibly  one-half  the  length  of  the  strip  of 
land. 

Now,  since  these  two  types  of  soil — ^the  close  and  the  porous — are  Invariably 
found  under  all  projects  and  each  type  demands  the  same  uniform  distribution 
of  moisture,  a  method  of  application  involving  the  same  general  practice  must 
be  adopted. 

To  obtain  uniform  vertical  distribution  of  moisture  under  irrigation  by  the 
furrow  method  Is  not  so  difficult,  for  two  reasons :  As  a  rule  the  soil  Is  plowed 
to  depths  not  Infrequently  as  great  as  the  depth  of  the  furrow ;  hence  the  Inter- 
stices In  the  top  soil,  on  either  side  of  the  furrow,  encourage  a  rapid  lateral 
penetration  which  Is  quite  uniform,  and  the  moisture  accumulated  therein  may 
then  slowly,  by  capillarity,  move  vertically  Into  the  more  compact  subsoil 
beneath  this  wetted  area ;  or  It  is  a  simple  matter  to  Intersect  a  furrow  system 
at  numerous  points  by  ditch  laterals,  thus  varying  the  length  of  furrow  to 
meet  the  need  of  uniform  vertical  penetration. 

Plate  2  *  Illustrates  an  Ideal  uniformity  of  lateral  penetration  by  the  furrow 
method  where  the  furrows  are  2,640  feet  long,  the  head  used  one-eighth  of  a 
cubic  foot  per  second,  and  the  total  period  of  application  22  hours.  The  land 
here  Illustrated  showed  the  following  percentages  of  moisture  at  the  depths 
given. 


Per  cent  of  moisture. 

Depth  below  surface. 

At  inlet 
or  head 
end  of 
furrow. 

Midway 
between 
head  and 
end  of 
furrow. 

End  Of 
furrow. 

Feet. 
0-1 

9.6 
14.8 
17.7 
13.2 

10.0 
14.7 
16.2 
1.1  7 

9.4 

1-2 

10.2 

2-3 

10.2 

3-4 

12.6 

Mean 

13.  S  1          13.8 

10.6 

^  Shown  as  stereopticon  slide. 
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It  will  be  noted  that  the  vertical  distribution  of  moisture  in  this  land  is 
uniform  to  some  point  beyond  1,820  feet  and  is  not  far  from  ideal  throughout 
the  entire  length.    This  soil  was  sandy  clay,  rather  tight. 

As  opposed  to  the  excellent  results  obtained  in  this  tract  we  may  observe  the 
performance  of  furrow  Irrigation  in  a  loose,  fsandy  loam  soil,  with  furrows 
1,000  feet  long,  irrigated  with  the  same  head  during  the  same  period  of  time: 


Per  cent  of  moistare. 

Vtipth  below  surface. 

At  Inlet 
orhMMl 
end  of 

furrow. 

lUdway 
between 
head  and 
end  of 
furrow. 

End  Of 
furrow. 

0-1 

16.6 
16.0 
17.6 
18.7 
16.6 
16.8 

15.8 
13.8 
15.4 
0.0 
15.6 
15.5 

12.6 

1-2 

4.6 

2^ 

4.5 

3-4 

4.2 

4-6 

4.6 

6-6 

4.8 

I^mn 

17.06 

14.25 

5.0 

Here  it  will  be  noted  that  uniform  vertical  distribution  extended  only  be- 
tween 200  and  300  feet  Obviously  the  furrows  in  the  latter  instance  should 
have  been  much  shorter  to  have  secured  a  uniform  vertical  distribution.  This 
could  have  been  effected  by  the  plowing  of  temporary  laterals  intercepting  the 
furrows  at  two  additional  places  and  supplying  the  water  at  three  points  in- 
stead of  at  one. 

In  this  connection,  the  system  employed  in  the  Hawaiian  Islands^  seans 
ideal,  in  that  short  furrows  from  85  to  45  feet  long  are  employed,  which  run 
upon  a  flat  gradient,  the  natural  land  slope  being  utilized  for  the  lateral 
ditches,  which  not  Infrequ^tly  feed  these  short  furrows  at  both  ends.  In  fact, 
the  latter  method  of  feeding  Is  preferred.  This  system  Is  highly  commendable 
for  loose  soils  where  furrow  Irrigation  Is  employed,  and,  by  connecting  a 
number  of  furrows  In  this  manner  with  numerous  laterals,  large  heads  may  be 
used  and  thus  simultaneous  applications  to  large  areas  obtained. 

The  furrow  system  of  Irrigation  Is  also  extensively  used  for  the  Irrigation 
of  trees  and  vltacultural  crops,  but  somewhat  different  results  are  sought  In 
such  Instances,  particularly  with  trees.  In  that  the  aim  should  be,  during  the 
early  growth  of  a  tree,  to  secure  a  lateral  development  of  the  root  system,  there- 
after forcing  a  deeper  root  penetration  by  distributing  the  moisture  to  greater 
depths. 

With  a  view  to  demonstrating  what  could  be  accomplished  by  a  systematic 
and  proper  distribution  of  moisture  In  soils  planted  to  deciduous  fruit  trees, 
an  orchard  comprising  two  acres  was  established  upon  an  experimental  tract 
near  Hlgley,  Ariz. 

During  the  first  year  (1911)  furrows  for  irrigating  were  arranged  so  that 
water  encircled  each  tree,  while  during  the  second  year  the  furrow  was  In  the 
form  of  a  "  G ''  around  each  tree,  water  being  allowed  to  back  up  therein  until 
the  desired  penetration  of  moisture  was  obtained.  During  the  third  and  sub- 
sequent year  a  double  "  C  "  furrow  with  a  short  branch  was  used. 

It  was  found,  after  observation,  tliat  the  moisture  content  at  a  depth  of  30 
Inches  should  not  be  less  than  5  per  cent ;  hence  the  moisture  was  not,  at  any 


^See  bulletin  by  this  office  on 
6848^-17--V0L  m ^18 


'  Irrigation  in  Hawaii.' 
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time,  allowed  to  become  less  than  that  amount  at  this  depth,  the  average 
maximum  being  10.39  per  cent.  The  same  minimum  allowable  percentage  was 
adopted  for  subsequent  years,  but  the  depth  at  which  this  minimum  was  re- 
tained was  Increased  to  48  Inches. 

I  have  prepared  some  interesting  curve  graphs  to  illustrate  the  manner  in 
which  the  moisture  distributed  Itself  under  differing  periods  of  water  applica- 
tion, but  the  conclusions  merely  will  be  given  in  this  paper. 

One  of  these  curves  shows  the  annual  duty  from  the  inception  of  planting  up 
until  December  10,  1915.  Others  represent  the  tree  growth  of  two  varieties  of 
peach.  The  ordinate  values  are  the  results  found  by  calipering  the  trunk  of 
the  tree  each  year  at  similar  points  and  squaring  these  diameter  in  inche^. 

Another  curve  represents  rainfall  duty,  which  was  beneficial  to  tree  growth 
only,  it  having  been  found  that  precipitations  of  less  than  0.6  inch  in  48  hours 
did  not  penetrate  the  5-inch  soil  mulch.  The  relative  decrease  in  artificial 
moisture  during  1915  was  due  to  the  abnormal  precipitation. 

All  of  the  trees  in  this  orchard  are  in  fall  bloom  and  bearing  bountifully,  not- 
withstanding the  remarkable  duty  of  1.42  acre-feet  during  the  past  year,  which 
is  one-half  the  quantity  considered  necessary  for  similar  trees  in  this  section 
of  Arizona. 

The  furrow  method  of  irrigation  for  trees,  especially  if  planted  in  a  close  soil, 
possessses  advantages  over  the  flooding  system  if  proper  duration  of  applica- 
tion be  maintained,  as  the  zone  of  maximum  moisture  content  occurs  be- 
neath the  tree,  extending  vertically  to  the  greatest  desired  depth  and  laterally 
a  sufiiclent  distance  to  provide  ample  area  for  plant  sustenance,  whereas  the 
flooding  method  for  such  tree  crops  may  fail  to  give  the  proper  depth  of  pene- 
tration, thus  developing  a  root  system  close  to  the  surface,  which  early  suffers 
for  want  of  moisture  due  to  rapid  evaporation  of  that  moisture  from  shallow 
depths. 

The  duration  of  application  of  water  is  the  essential  requirement  in  irrigation 
of  trees  by  furrow  methods.  Not  large  quantities  but  small  quantities  applied 
during  long  periods  of  time,  if  the  soil  be  of  a  dose  nature,  will  give  the  highest 
economy  in  water  use. 

Several  orchards  in  close  proximity  to  this  experimental  tract  have  been  killed 
by  improper  distribution  of  soil  moisture,  notwithstanding  large  quantities  were 
applied  by  the  usual  flooding  method.  In  one  instance  (that  of  the  Locke  almond 
orchard)  the  practice  of  disking  the  soil  to  shallow  depths  was  followed,  but 
the  duration  of  the  application  of  watar  was  not  such  as  to  secure  deep,  uniform 
penetration,  and  after  a  few  years  of  profitable  production  a  majority  of  the 
trees  died.  Examination  of  the  root  system  showed  the  develc^ment  to  have 
been  almost  wholly  within  12  inches  of  the  surface,  where  the  influence  of  the 
sun's  heat  and  rapid  evaporation  could  not  be  compensated  by  the  relatively 
small  quantity  of  moisture  available  in  the  shallow  saturated  soil. 

Such  conditions  do  not,  of  course,  exist  in  open,  porous  soils;  but  the  evils 
resulting  from  flooding  in  such  soils  is  In  the  form  of  water  waste  and  ununi- 
formity  of  distribution.  There  is,  of  course,  a  possibility  of  waste,  even  with 
the  furrow  method,  in  q;)en  soils,  but  not  so  great  as  In  the  flooding  method. 
With  the  furrow  method,  as  with  the  flooding  method,  or  basin,  check,  or  terrace 
systems,  it  becomes  an  imperative  necessity  to  know  where  the  moisture  goes, 
how  deep  it  penetrates,  and  the  amount  that  enters  the  soil,  and,  while  estab- 
lished rules  may  be  laid  down  for  the  irrigation  of  different  crops  planted  in 
varying  soils,  which  will  serve  fiur  more  satisfactorily  in  securing  more  uniform 
results  with  less  waste,  some  means  of  measuring  moisture  must  be  employed 
if  the  beet  results  are  to  be  derived  from  artiflcial  application  of  moisture 
to  soils. 
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DISTRIBUTION  OF   IfOISTUBE  BT  THE  DOBDES  SYSTEM   OF  IBBIOATION. 

The  greatest  difficulty  is  experienced  in  securing  uniformity  and  deptli  of 
penetration  under  the  border  systems,  yet,  because  of  its  advantages  (low 
cost  of  land  preparation,  simplicity  of  land  arrangement,  absence  of  obstruction 
to  farm  machinery,  and  less  waste  of  land),  it  is  more  generally  used  than  any 
other.  Its  use  in  the  irrigation  of  alfalfa  and  other  forage  crops  is  almost 
uniyersal,  and  grain  crops  are  also  very  generally  irrigated  by  this  system. 

The  use  of  the  soil  auger,  both  before  and  after  application,  is  essential  to  a 
proper  irrigation  of  land  by  the  flooding  method.  Soil  moisture  determinations 
should  be  made  at  regular  intervals  between  periods  of  irrigation,  until  each 
tract  of  land  is  rated,  as  it  were,  for  the  different  crop  conditions,  after  which 
it  win  be  found  a  simple  matter  to  apply  irrigation  water  to  a  highly  economical 
degree. 

With  a  view  to  showing  the  method  of  interrupting  the  movement  of  soil 
moisture  in  a  dose  soil,  I  present  herewith  a  moisture  diagram  and  the  result  of 
such  a  study  of  one  of  the  fields  under  investigation  in  Arizona. 

The  fidd  in  question  is  owned  by  Mr.  A.  Berkenkamp  and  is  situated  directly 
east  of  Mesa,  Ariz.  The  length  of  the  land  strips  is  000  feet  and  the  width 
between  borders  49.5  feet.  The  head  U8ed  was  400  Arizpna  miner*s  inches  (10 
cubic  feet  per  second),  and  four  strips  or  borders  were  irrigated  simultaneously. 
The  slope  of  the  land  in  each  strip  is  3  feet  or  17.596  feet  per  mile.  The  duration 
of  application  was  from  2  to  8  hours  (for  each  four  strips  simultaneously 
irrigated),  depending  upon  soil  conditions.  The  duration  of  irrigation  was  157 
minutes.  The  average  duty  of  water  was  4  acre-feet,  and  the  average  yield 
per  acre  for  the  season  6.00  tons.    The  maximum  depth  of  root  zones  was  6  feet. 

A  moisture  diagram  would  illustrate  graphically  the  action  of  the  mois- 
ture in  the  soil  at  varied  intervals  of  time  after  application  as  well  as  the 
condtion  of  the  soil  before  irrigation. 

Such  diagrams  afford  excellent  means  of  studying  soil  moisture  conditions 
and  should  be  obtained  for  each  field  as  often  as  necessary  to  rate  the  field. 

For  instance,  it  has  been  found  that  the  wilting  point  for  alfalfa  in  this  soil 
is  5  per  cent  average.  Moisture  determinations  were  taken  August  5,  1915. 
The  moisture  content  to  the  1-foot  depth  is  found  to  be  8  per  cent,  increasing 
to  0.2  per  cent  at  2  f^t  in  depth  and  varying  from  that  to  5.1  per  cent  at  a  depth 
of  6  feet.  When  only  5  per  cent  of  moisture  (as  determined  by  a  mean  of  this 
curve)  is  found  In  the  soil,  the  plant  is  suffering  from  want  of  moisture.  A 
better  limit  to  adopt  is  10  per  cent  above  wilting,  or  5.5  per  cent  of  moisture. 

The  diagram  prepared  by  me  shows  that  irrigation  was  applied  August  6, 
when  that  danger  point  was  reached,  one  curve  showing  the  extent  and  vertical 
distribution  of  the  moisture.  While  the  percent43ge  of  moisture  content  is  not 
absolutely  uniform,  it  varies  between  10.4  and  12.5  per  cent  down  to  a  depth  of  5 
feet,  thereafter  tapering  off  to  5.1  per  cent  at  the  6-foot  depth.  If  loss  by  seepage 
had  occurred  below  the  5-foot  depth,  it  would  have  been  evidenced  by  the 
gradient  sloping  in  the  opposite  direction,  or  else  by  its  continuing  as  a  straight 
line  below  the  5-foot  depth  to  a  depth  beyond  the  root  zone  of  the  plants  grown 
In  the  field.  As  It  Is,  however.  It  shows  an  Ideal  tapering  off  of  the  vertical 
penetration  of  molstul*e  to  the  natural  5.1  per  cent  soil  content  at  the  6-foot 
depth.  The  average  of  this  application  curve  is  shown  to  be  10.7  per  cent.  This 
result  was  obtained  after  a  duration  of  application  of  157  minutes  and  a  total 
depth  of  application  of  0.53  acre-foot. 

On  August  13  but  little  moisture  had  been  used  in  supplying  plant  life  ex- 
cepting at  a  depth  of  from  4  to  5  feet,  the  greatest  consumption  being  at  the  5- 
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foot  depth,  where  the  lower  roots  occurred  and  which  evidently  began  the  use 
of  moisture  first.  The  return  of  water  fiom  the  soil  to  supply  evaporation  to 
a  depth  of  1  foot  below  the  surface  was  very  rapid,  gradually  decreasing,  how- 
ever, to  the  2-foot  depth. 

Again  on  August  23  soli  moisture  determinations  gave  an  average  moisture 
content  of  8.35  per  cent.  Here  evaporation  had  reduced  the  percentage  In  the 
first  foot  to  5.1  per  cent,  its  influence  decreasing  from  there  down  until  10  per 
cent  remained  at  the  2-foot  depth,  thence  maintaining  this  average  to  the  4-foot 
depth,  but  the  plant  had  drawn  upon  the  moisture  content  from  the  4-foot 
depth  to  the  6-foot  depth  at  a  more  rapid  rate. 

In  my  diagram  the  black  hatched  area  between  curve  B  and  curve  C  repre- 
sents a  reservoir  of  moisture,  upon  which  the  plant  and  evaporation  could  draw, 
if  necessary,  until  the  safe  wilting  point  had  been  reached,  but  it  would  be 
better  practice  to  again  supply  moisture  by  Irrigation  when  curve  C  has 
been  reached  In  moisture  content  (which  is  shown  In  the  diagram  to  be  at 
Intervals  of  17  days),  unless  this  conditi<m  occurs  during  the  extremely  hot 
summer  months,  when  it  Is  desirable  to  withhold  irrigation  or  it  Is  contemplated 
making  a  seed  crop,  and  the  accumulated  moisture  shown  In  the  hatched  area 
may  be  utilized  to  the  safe  wilting  curve  B.  This  limit  In  any  particular  soil 
would,  of  course,  be  determined  by  preparing  similar  diagrams  covering  con- 
ditions of  crop,  time  of  cutting,  etc. 

While  the  evaporation  rate  will  In  all  Instances  vary  somewhat  during  the 
season,  It  Is  not  a  controlling  factor  in  supplying  plant  need  and  may  be  re- 
garded as  subservient  to  plant  needs. 

The  total  moisture  In  the  soil  of  a  given  field  expressed  In  acre-feet  and 
available  for  plant  need  and  evaporation  between  the  safe  wilting  curve  B 
and  any  other  curve  may  be  quickly  computed  for  the  entire  depth  or  for  any 
section  of  depth  by  the  following  formula : 

wad  (p— Pi) 

Acre-feet     jj^_^p_j^j  ^  (62.5X43,560) 

Where  w=dry  weight  In  pounds  of  1  cubic  foot  of  the  average  earth 
throughout  depth  d. 
a = area  of  field  considered  In  square  feet. 
d=depth  from  surface  to  point  in  which  moisture  is  measured. 
p=per  cent  moisture  average,  shown  by  curve  of  moisture  limits. 
Pi=per  cent  moisture  average  In  safe  wilting  curve. 
62.5=welght  of  1  cubic  foot  of  water. 
43,560=square  feet  per  acre. 
The  total  quantity  In  acre-feet,  If  divided  by  the  area  In  square  feet,  will, 
of  course,  give  the  equivalent  depth  over  the  entire  area.  If  such  an  equivalent 
Is  desired. 

This  upon  the  1.023  acres  in  the  plot  under  study,  would  show  very  closely 
0.22  acre-foot,  or  a  maximum  duty  for  nearly  0.37  of  a  ton  per  acre  as  a  safety 
margin  to  draw  upon,  If  necessary,  between  the  8.35  per  cent  curve  and  the 
safe  wilting  5.5  per  cent  moisture  curve  to  a  depth  of  5  feet. 

The  average  Irrigation  moisture  curve,  taken  as  10.7  per  cent,  would  show 
a  total  content  to  the  safe  wilting  curve,  In  a  depth  of  6  feet,  amounting,  from 
the  preceding  formula,  to  0.517  acre-foot,  or  a  maximum  duty  if  applied  each  17 
days  during  an  Irrigation  season  of  8  months,  of  7.24  acre-feet,  capable  of 
producing  nearly  12  tons  per  acre  for  a  season  of  8  months. 

Of  course  a  certain  percentage  of  this  moisture  Is  lost  to  evaporation ;  hence 
the  actual  maximum  duty  for  plant  sustenance  Is  somewhat  below  that  amount. 
The  amount  of  molstui'e  lost  to  evaporation  during  Intervals  of  application  may 
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tte  ascertaioed  from  such  a  curve  or  it  may  be  determined  for  the  period  inter- 
vening between  moisture  determinations,  provided,  of  course,  the  amount  of 
moisture  applied  to  the  soil  and  that  present  before  aiH[)licatlon  be  known. 

In  the  instance  under  consideration  the  evaporation  was  found  by  an  18-inch 
evaporlmeter  to  be  closely  35  inches  during  11  months  and  from  a  9-inch 
evaporimeter  closely  48  inches  during  the  same  period.  However,  evaporation 
being  variable  and  depending  upon  the  depth  at  which  the  larger  percentages 
of  moisture  occur,  if  such  data  Is  required  with  accuracy,  it  can  better  be 
obtained  by  evaporimeters  located  in  the  alfalfa  field  under  physical  conditions 
obtaining. 

I  am  of  the  opinion,  however,  that  data  with  respect  to  evaporation,  beyond 
serving  as  an  index  in  determining  the  maximum  duty  in  relation  to  the  Briggs 
&  Shantz  methq^  is  really  unnecessary  in  a  study  of  this  nature,  the  curves 
giving  all  the  information  it  is  necessary  to  have  to  apply  water  in  an  economi- 
cal manner,  unless  evaporation  can  be  greatly  retarded  by  cultivation,  which  is 
hardly  practical  with  crops  of  the  class  under  consideration. 

Another  curve  graph  Is  used  to  indicate  an  abnormal  moisture  content,  due 
to  a  natural  precipitation  occurring  shortly  after  an  application  of  moisture 
by  irrigation.  This  shows  an  average  moisture  content  of  14.5  per  cent  and  is 
very  interesting  in  that  it  shows  a  loss  due  to  percolation  beyond  the  root  zone. 

The  natural  conclusion  firom  this  curve  would  be  that  this  soil  should  not 
be  irrigated  to  the  14.5  per  cent  moisture  content,  as  this  quantity  is  more 
than  can  be  retained  without  deep  percolatton  loss. 

For  the  purpose  of  illustrating  waste  in  the  application  of  water  upon  open, 
porous  sous  I  have  prepared  a  second  moisture  diagram. 

One  curve  Indicates  that  15.9  per  cent  moisture  was  supplied  to  the  soil 
during  irrigation,  but  a  part  of  the  moisture  escaped  below  the  6-foot  d^th, 
as  indicated  by  the  dotted  continuation  of  this  curve.  This  tract  of  land  is 
situated  upon  a  margin  of  the  flooded  area  heretofore  mentioned,  and  the  over- 
use of  water  Is  tending  to  build  up  the  water  plane  beneath  it  very  rapidly. 

Another  curve,  prepared  from  data  taken  seven  days  after  irrigation,  illus- 
trates an  increase  in  the  loss  of  this  moisture  below  the  root  zone,  as  is  indi- 
cated by  a  rising  percentage  below  the  6-foot  depth. 

The  limit  curve  beyond  which  moisture  should  not  be  drawn,  owing  to  the 
porosity  of  the  soil,  shows  also  a  loss  below  the  6-foot  zone. 

To  eliminate  loss  in  this  soil  it  would  be  necessary  to  irrigate  according  to 
the  slope  line,  applying  19  per  cent  moisture  to  the  surface  and  tapering  it 
off  to  6.4  per  cent  at  a  depth  of  5  feet.  This  could  be  accomplished  by  greatly 
increasing  the  rate  of  application — I  e.,  irrigating  a  greater  number  of  acres 
in  a  given  time,  which  can  be  done  by  Increasing  the  head  or  varying  the  strip 
of  land  between  borders. 

Another  moisture  diagram  for  land  Irrigatetl  by  the  furrow  method  shows 
that  the  conditions  are  equally  ideal,  though  usually  in  the  furrow  method  the 
moisture  is  not  distributed  to  so  great  a  depth  as  by  the  flooding  method. 
There  is  little  or  no  loss  of  moisture  below  the  5-ftK)t  depth  In  this  instance. 

METHOD   OF   OBTAINING   XJNIFOBM    DISTBIBUTION    OF    MOISTURE   BY    FLOODING. 

It  might  be  supposed  that  It  is  a  physical  impossibility  to  apply  water  by  the 
flooding  method  so  as  to  obtain  a  uniform  absorption  of  moisture  over  each 
square  foot  of  land,  thus  obtaining  a  uniform  vertical  distribution  of  Just  the 
amount  of  moisture  necessary.  Not  so,  however,  and  that  the  idea  Is  fallacious 
will  be  shown. 
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I  have,  heretofore,  mentioned  the  difficulties  usually  encountered,  the  gener- 
ally prevailing  practice,  and  the  theoretically  ideal  method  of  applying  irri- 
gation water.  But  we  are  confronted  with  conditions  which  it  is  not  practicable 
to  alter ;  hence  must  so  revise  the  method  as  to  meet  the  needs. 

A  very  thorough  study  has  and  is  being  made  of  the  problem,  both  at  the 
Higley  Exi>erimeut  Station  (Arizona)  and  upon  numerous  irrigated  fields  in 
that  section.  At  the  experiment  station  27  plots  were  accurately  laid  out  as 
to  contour,  0.11  of  an  acre  area  in  each  plot.  Nine  of  these  plots  were  artifi- 
cially sloped  to  a  gradient  of  10  feet  per  mile,  while  9  more  were  brought  to  a 
gradient  of  6  feet  per  mile,  and  the  remaining  9  plots  to  a  flat  surface. 

By  an  arrangement  of  Cipoletti  weirs,  a  set  of  8  plots  of  the  varying  gra- 
dients mentioned  is  supplied  with  a  certain  head  of  water  for  a  given  time. 
Another  set  of  three  weirs  is  supplied  by  the  same  head  during  one  and  a  half 
times  the  time  of  the  first  duration;  and  upon  another  set  twice  the  original 
time  is  employed  in  irrigating  These  experiments  are  duplicated  under  vari- 
able heads. 

By  this  means  a  relation  between  gradient,  head  (quantity  rate  of  flow),  and 
time  or  duration  of  application  can  be  studied;  972  soil  samples  are  taken 
after  each  irrigation  so  that  the  moisture  distribution  and  penetration  may  be 
accurately  studied.  Coefficient  evaporlmeters  are  used  at  this  station  with  a 
view  to  studying  the  performance  of  various  soil  types  under  similar  conditions 
of  duty. 

It  has  been  found  that  the  head  employed  In  Irrigation  by  flooding  is  governed 
by  the  gradient  and  length  of  border,  while  the  time  of  application  Is  the  con- 
trolling factor  in  securing  depth  of  penetration.  Uniformity  of  vertical  penetra- 
tion is  dependent  upon  the  homogeneity  of  the  soil.  Obviously,  then,  with  a  con- 
stant soil  type ;  that  is,  a  soil  of  homogeneous  construction  throughout  the  entire 
length  and  of  identical  construction  throughout  Its  depth  will  uniformly  dis- 
tribute moisture  throughout  each  strata  of  varying  thickness  if  applied  uni- 
formly  on  the  surface,  the  depth  to  which  a  given  percentage  of  moisture  is 
delivered  being  a  time  function. 

This  function  of  time  really  establishes  the  rate  at  which  the  moisture  is 
absorbed  from  the  surface.  It  has  been  demonstrated  in  these  investigations 
that  if  the  rate  of  absorption  is  constant  throughout  a  strip  of  land,  then  the 
vrater  front,  In  advancing  the  length  of  the  land,  will  likewise  be  at  a  constant 
rate.  Therefore,  If  we  can  ascertain  the  rate  of  absorption  of  the  soil,  then, 
with  a  given  rate  of  penetration,  the  time  required  to  deliver  the  necessary  mois- 
ture to  any  depth  may  readily  be  ascertained  and  a  perfectly  uniform  distribu- 
tion, both  laterally  and  vertically,  will  be  possible.  Limiting  the  depth  of 
penetration  will,  In  this  way,  eliminate  waste  by  deep  penetration  beyond  the 
root  zone. 

Primarily,  then,  it  is  necessary,  if  the  ideal  is  attained,  to  know  the  rate  of 
penetration  of  the  soil.  This  varies  with  the  type  of  soil,  being  slower  for  a 
close,  clay  soil  than  for  a  sandy  or  loose  soil ;  more  rapid  for  a  soil  containing 
humus  than  for  a  soil  without  humus;  and  relatively  high  for  a  sandy  or 
grftvelly  soil.  It  varies  with  the  physical  condition  of  the  soil,  being  high  for 
cultivated  and  low  for  compact  soils.  It  varies  In  many  ways  with  the  crop 
and  condition  of  the  crop.    It  varies  with  the  system  of  Irrigation  employed. 

To  lllastrate  this  point,  four  penetration  curves  may  be  taken — three  of  them 
for  a  sandy  clay  soil  and  one  for  a  more  porous  sandy  clay  loam  soil. 

These  curves  represent  an  uncultivated  condition,  the  furrow  method  of 
irrigation,  and  the  flooding  system  In  dlfPerent  soils.  These  penetration  curves 
must  be  obtained  for  the  soil  to  be  considered  and  under  crop  condition  existing. 
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For  example :  Let  as  take  the  case  illustrated  in  the  above  mentioned  moisture 
diagram.  It  was  found  that  it  was  desirable  to  supply  10.7  per  cent  of  moisture 
to  a  depth  of  5  feet  Tlie  penetration  curve,  giving  the  flooding  system  in  dif- 
ferent soils,  shows  that  it  requires  2  hours  and  87  minutes  to  supply  that 

49  5%/  90 
average  moisture  to  the  required  depth.     Then,  since  the  plot  con ta  ins     '  kIa    " 

167  «oW 

1.023  acres,  the  rate  of  irrigation  of  the  strip  must  l>e  YqS  ^'  ^  ^'®  ^  l^A  minutes, 
dosely  2}  horns. 

This,  th^i,  is  the  rate  at  which  this  soil  should  be  irrigated,  but  the  rate 
must  be  continued  uniformly  throughout  the  entire  length  of  the  strip  of  land 
in  order  to  supply  the  moisture  uniformly.  This  will  again  be  referred  to 
shortly. 

The  head  necessary  to  deliver  tliis  quantity  rate  is  obtained  in  the  fol- 
lowing manner:  The  quantity  of  moisture  desired  in  this  instance  is  10.7 
per  cent  by  weight,  distributed  throufi^out  5  feet  in  depth ;  but  a  soil  always 
contains  a  residual  moisture,  and,  since  we  allow  OJS  per  cent  in  excess  of  the 
residual,  or  S.5  per  cent,  we  need  supply  but  10.7—5.5,  or  5.2,  per  cent  during 
the  irrigation. 

The  soil  under  discussion,  containing  10.7  per  cent  of  moisture,  weighs  100 
pounds  per  cubic  foot;  theref<»e  1  square  foot  of  the  soil  to  a  depth  of  5 
feet  would  wei^  500  pounds,  and  6.2  per  cent  of  that  weight  would  be 
5.2X500  of  26  pounds  of  moisture  necessary  to  supply  the  soil,  equivalent  to 

^-g  or  0.42  cubic  feet  of  wat^  content  per  square  foot  of  area,  or  over  the 
total  area  within  the  strip  it  would  be  equal  to  48.5X900X.42,  or  18,711  cubic 
feet,  to  be  delivered  in  157  minutes.  This  is  equivalent  to  a  flow  of  119  cubic 
feet  per  minute  or  1.96  cubic  feet  per  second. 

Actually  the  field  in  question  required  2  cubic  feet  per  second,  but  the 
moisture  had  been  exhausted  to  the  5  per  cent  residual  curve  shown  in  the 
moisture  diagram,  thus  not  allowing  the  0.5  per  cent  for  safety  from  wilting, 
and  which,  if  taken  into  account  in  this  example,  would  have  brought  the  head 
necessarily  required  for  irrigation  to  almost  exactly  2  second-feet 

The  data  from  which  the  above  illustrations  are  given  was  obtained  from 
soil  moisture  determinations  taken  in  the  center  of  the  strip  of  land,  hence  are 
an  average  of  that  section  only,  and,  while  the  irrigation  was  performed  in 
the  time  given  above,  it  was  not  at  a  uniform  rate,  as  moisture  determinations 
upon  other  parts  of  the  field  showed.  However,  had  the  advance  of  the  water 
been  uniform,  the  same  uniform  moisture  content  would  have  been  obtained 
throu^out  the  entire  length  of  the  strip.  This  is  self-evident  since,  while  a  small 
percentage  of  water  is  lost  in  each  foot  the  water  advances,  it  may  travel  a  con- 
siderable distance  before  the  increments  of  loss  will  materially  affect  the 
remaining  quantity  fiowing.  This  has  been  demonstrated  in  a  great  many 
instances  in  our  investigations. 

I  have  prepared  an  advance  curve  of  this  tract  of  land.  One  curve  in 
this  diagram  represents  the  rate  of  advance  of  the  water  actually  applied 
along  the  strip  of  land.  The  ordinates  r^resent  time  in  minutes  and  the 
abscissse  represent  lengths.  As  the  water  advances  it  departs  but  slightly 
from  a  tangent  to  the  400-foot  distance,  but  from  that  point  it  departs  with  a 
constantly  increasing  increment.  Therefore  up  to  the  400-foot  point  the  rate 
of  delivery  of  moisture  to  the  soil  is  practically  uniform,  but  beyond  that  point 
there  is  a  tapering  off  of  the  delivery,  hence  the  rate  at  which  water  is  being 
supplied  at  the  inlet  end  of  the  strip  is  not  sufficiently  great  to  continue  the 
delivery  so  as  to  conform  to  the  tangent,  marked  B  in  the  diagram,  which 
represents  an  absolutely  uniform  rate  of  advance. 
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The  slope  of  the  tangent  may  also  represent  the  rate  of  irrigation,  in  which 
instance  it  will  give  the  proper  time  for  irrigation  of  the  strip  of  land  and 
the  rate  of  absorption  will  be  absolutely  constant  For  instance,  the  tangent 
marked  C,  intersects  the  coordinate  at  900  feet  and  at  157  minutes,  the  distance 
(900  feet)  on  this  strip  of  land  corresponding  closely  to  1  acre.  Then  at  450  feet 
the  time  is  shown  to  be  78.5  minutes;  and  if  the  water  is  traveling  at  a 
uniform  rate  it  will  have  irrigated  one-half  an  acre  in  one-half  the  time.  There- 
fore the  rate  of  irrigation  is  constant  and  the  advance  of  water  is  at  a  con- 
stant rate. 

In  actual  practice  this  desired  end  can  be  attained  by  (first)  changing  the 
rate  of  Irrigation  at  the  point  where  the  advance  departs  from  a  tangent  by 
increasing  the  head  and  increasing  the  number  of  applications,  then  (second) 
by  decreasing  the  width  of  the  land  strips  between  borders,  and  (third)  short- 
ening the  length  of  the  lands  or  strips. 

Excepting  in  fields  to  be  newly  laid  out,  the  latter  two  methods,  of  course, 
can  not  be  employed,  though  either  one  may  be  compensated  for  by  varying  the 
head.  The  first  method,  however,  may  be  employed  In  a  large  majority  of  In- 
stances, varying  the  number  of  applications  as  the  condition  of  crop  or  soil 
requires,  and  is  the  most  rational  method  for  irrigating  by  flooding. 

For  example:  Let  us  sui^>o8e,  in  a  field  with  1,000-foot  lands,  the  rate  of 
advance  were,  say  1  acre  per  hour  up  to  the  500-foot  point,  but  were  reduced 
to  one-half  acre  per  hour  during  the  remaining  500  feet  These  rates  are  gen- 
erally known  by  the  successful  Irrigator  who  follows  the  flow  of  water,  watch 
In  hand,  as  it  advances.  Now  twice  the  head  applied  would  increase  the 
advance  at  twice  the  rate;  hence  the  water  would  advance  across  the  entire 
field  at  a  uniform  rate.  But  since  the  rate  has  been  increased  by  doubling,  the 
actual  time  that  the  water  would  be-in  contact  with  the  land  would  be  one-half 
that  obtained  with  the  first  500  feet;  therefore  we  might  say  that  the  pene- 
tration curve  showed  this  time  to  be  but  one-half  that  necessary  to  deliver 
the  moisture  to  the  depth  reqHired.  Then  two  applications  at  the  same  rate 
would  accomplish  the  desired  result  and  uniformly  distribute  the  water. 

Another  figure  prepared  by  me  shows  a  similar  advance  curve  for  a  sandy 
clay  soil  having  less  humus  than  is  found  in  the  soil  represented  by  the  above- 
mentioned  advance  curve.  The  advance  of  water  in  this  instance  is  more 
nearly  uniform  and  closely  adheres  to  a  tangent  to  a  distance  of  1,150  feet 
and  then  departs  but  0.5  per  cent  which  deviation  is  well  within  the  range  of 
permissible  departure. 

Two  additional  figures  represent  advance  curves  of  land  in  Idaho,  which  I 
have  prepared  from  data  compiled  by  Mr.  Bark,  of  this  office.  One  of  these 
shows  a  relatively  constant  advance  a  distance  of  817  feet  to  obtain  uniform 
lateral  distribution,  while  the  uniform  rate  in  figure  16  continued  to  840  feet. 
In  both  of  these  instances  the  advance  curve  rapidly  departs  from  a  tangent 
beyond  these  points. 

When  a  soil  has  been  rated  in  the  above  manner  and  the  proper  rate  in  acres 
per  hour  which  will  successfully  and  uniformly  distribute  water  laterally  is 
known,  then  the  number  of  applications  may  be  varied  to  suit  any  condition  of 
soil  or  crop,  and  waste  of  water  will  have  become  a  past  menace. 

Considerable  space  might  be  devoted  to  a  discussion  of  the  various  soil  types 
and  their  effect  upon  irrigation.  In  general,  it  might  be  said  that  the  rather 
close  soils  are  more  easy  to  irrigate,  and  obtain  a  uniform  penetration  and 
retain  the  moisture  over  a  longer  time,  since  they  give  up  their  moisture  less 
freely  than  the  coarser  soils.  Such  soils  seldom  contribute  to  loss  by  deep 
percolation,  but  oveimse  of  water  more  quickly  renders  them  alkaline  and  neces- 
sitates drainage.    On  the  other  hand,  open  soils  are  more  difficult  to  Irrigate 
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uniformly  and  afford  opportunities  for  waste  and  ununlfonu  crop  production. 
They  less  frequently  become  water-logged  themselves,  but  contribute  to  the 
water-logging  of  the  soils  lying  below. 

The  presence  of  humus  in  soils  Influences  very  greatly  tlie  moisture  trans- 
mission rate,  but  all  of  these  factors  have  to  do  with  the  penetration  rate  and 
do  not  influence  the  water  advance  rate  or  the  irrigation  rate;  hence,  when 
a  field  has  been  properly  rated — i.  e.,  the  irrigation  rate  in  number  of  acres 
irrigated  per  hour — it  will  remain  a  fixed  quantity,  the  head  or  number  of 
applications  per  Irrigation  being  varied  to  meet  the  needs. 

Now,  while  I  have  endeavored  to  exf^ain  each  step  necessary  to  scientific  and 
proper  irrigation  practice,  it  may  appear  difllcult  In  carrying  out,  but  a  diligent 
study  of  the  methods  explained  will  Impress  their  simplicity.  The  only 
implement  or  instrument  needed  to  ascertain  the  proper  procedure  is  a  soil 
auger  and  a  balance  for  weighing  samples.  These,  it  is  realized,  are  not  avail- 
able to  all  irrigators,  and  this  office  hopes  to  have  soon  available  a  soil  moisture 
met^  which  will  show  the  moisture  content  of  the  soil  by  direct  indication; 
but  a  soil  auger  alone  and  the  old  system  of  balling  the  soil  in  the  hand  will 
serve  as  a  fair  index  to  the  presence  of  growing  moisture,  and  even  this  crude 
method  will  show  when  water  is  being  sui^ied  in  such  excess  quantity  as  to 
become  lost  below  the  root  zone.  Next  to  the  shovel  the  soil  auger  is  the  most 
important  adjunct  to  irrigation  farming. 

Adjournment. 
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JOINT  SESSION  OF  SUBSECTION  1  OF  SECTION  III  AND 
SUBSECTION  2  OF  SECTION  VII. 

Balbioh  Hotel, 
Th/ursday  mormngy  December  SO^  1916. 

Chairman,  M,  B.  Campbell. 

The  meeting  was  called  to  order  at  10  o'clock  by  the  chairman. 

Papers  presented : 

Petroleums  and  asphalts  in  the  United  States,  by  E.  W.  Shaw. 

Petroleum  resources  of  Ecuador,  by  C.  D.  Andrade. 

Conservation  of  the  oil  and  gas  resources  of  the  Americas,  by  Balph 
Arnold. 

The  petroleum  resources  of  Mexico,  by  D.  T.  Day. 

The  Chairman.  We  have  been,  in  previous  sessions,  taking  the 
census  of  the  mineral  resources  of  the  United  States  and  of  the 
other  countries  as  far  as  they  can  be  ascertained.  The  papers  this 
morning  are  along  this  line,  and  I  trust  they  will  give  us  a  good  idea 
of  the  petroleum  resources  of  the  United  States  as  well  as  of  the 
other  countries  represented  at  the  congress. 

The  first  paper  on  the  program,  '^Petroleum  and  asphalt  in  the 
United  States,"  is  by  Mr.  E.  W.  Shaw.  He  is  familiar  with  the  oil 
fields  of  this  country  and  I  am  sure  Can  give  a  good  account  of  them 
as  well  as  of  the  asphalt  situation.  I  take  pleasure  in  introducing 
Mr.  E.  W.  Shaw. 

PBTROLEUM  AND  ASPHALT  IN  THE  UNITED  STATES.^ 

By  EUGENE  WESLEY  SHAW, 
Oeoloffiit,  V.  8.  Qeologioal  Survey. 

INTRODUCTION. 

The  salient  feature  brought  out  by  a  brief  review  of  the  petroleum  industry 
of  the  United  States  is  its  stupendous  growtlL  Three-quarters  of  a  century  ago 
oil  wells,  pipe  lines,  an<l  refineries  were  unknown  and  unforeseen.  Fifty  years 
ago  the  total  production  of  petroleum  was  little  greater  than  that  of  the  smaU 
pools  to-day,  and  a  decade  or  two  later  the  price  was  still  fluctuating  between 
wide  limits  and  showed  only  a  distant  relation  to  production.    With  the  possible 

^PabllBhed  by  permissloii  of  the  Director  of  the  United  States  Geological  Surrey. 
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exception  of  the  development  and  exploitation  of  aluminum  and  of  radium  ores 
the  recovery  of  petroleum  Is  by  far  the  youngest  of  the  great  mining  industries. 
In  volume  of  output  few  materials  drawn  by  man  from  the  earth  can  compare 
with  it ;  in  value  few  other  minerals  are  in  its  class ;  and  in  the  extent  to  which 
it  has  diverted  human  activity  into  new  channels  it  ranks  with  the  telephone 
and  other  devices  maicing  use  of  electricity.  Asphalt  mining,  though  an  older 
industry,  is  comparatively  of  minor  importance,  because  apparently  the  work* 
able  deposits  of  asphalt  are  of  much  smaller  extent. 

oaoeBAPHT. 

The  oil  pools  of  the  United  States  may  be  classified  geographically,  com- 
mercially, chemically,  stratigraphically,  structurally,  and  in  other  ways. 
Greographlcally,  most  of  them  lie  in  three  general  regions — the  eastern,  south 
central,  and  western.  The  eastern  region  is  commonly  subdivided  into  the 
Appalachian,  Lima-Indiana,  and  Illinois  fields;  the  south  central  into  the 
Mid-Ck>ntinent  and  Gulf  fields. 

In  volume  of  output,  as  well  as  number  of  pools,  these  three  principal  regions 
rank  about  alike.  The  eastern  region,  comprising  the  great  fields  of  Pennsyl- 
vania, West  Virginia,  Ohio,  Indiana,  and  Illinois,  is  bordered  on  the  east  and 
south  by  a  belt  of  nonproductive  territory  along  the  Atlantic  coast,  including 
New  England  and  the  Coastal  Plain  of  the  southeastern  United  States.  To  the 
southwest  are  the  scattered  pools  of  Kentucky  and  Tennessee.  To  the  west 
and  northwest  is  another  belt  of  thus  far  nonproductive  States  made  up  of 
Arkansas,  Misouri,  Iowa,  Minnesota,  and  Wisconsin. 

Beyond  these  States,  to  the  west  and  southwest,  is  the  south-central  region, 
which  comprises  Louisiana,  eastern  Texas,  Oklahoma,  and  southeastern  Kansas. 
This  region  also  is  surrounded  by  a  broad  area  which  is  barren  or  nearly  so. 
Several  oil  pools,  including  some  of  considerable  importance,  occur  in  the 
Rocky  Mountain  States  of  Colorado,  Wyoming,  Utah,  and  New  Mexico. 

A  little  oil  has  been  found  in  Oregon  and  Washington,  but  all  the  com- 
mercially important  pools  in  the  far  West  lie  within  the  State  of  Oalifomia, 
which  in  recent  years  has  ranked  first  among  the  States  producing  petroleum^ 
its  output  ranging  from  a  fourth  to  a  third  of  that  of  the  entire  country. 

Many  pipe  lines  connect  the  pools  of  each  region  with  one  another,  with  re- 
fineries, and  with  seaports.  The  eastern  region  finds  its  sea  outlet  in  or  near 
New  York  and  Philadelphia;  the  south-central  region  at  Port  Arthur,  on  the 
Qulf  of  Mexico;  and  the  western  region  at  several  California  ports.  The 
regions  are  not  connected  by  pipe  lines  except  that  the  oil  of  the  south-central 
region  has  an  eastward  outlet,  some  of  it  being  taken  northeastward  across 
Missouri  to  r^neries  near  Chicago  and  St.  Louis,  where  connections  are  avail- 
able to  eastern  seaports. 

OBOPHTSICS. 

Relations  to  depth  and  altitude. — ^The  petroleum  occurring  in  the  United 
States  is  found  at  varying  levels  from  the  surface  of  the  earth  down  to  several 
thousand  feet  below  the  surface,  but  the  greater  part  of  it  seems  to  lie  at  d^ths 
between  800  and  2,600  feet  Pools  of  oil  on  the  surface  are  not  common  or  large, 
and  their  chief  importance  lies  in  the  suggestion  which  they  offer  that  under- 
neath or  not  far  distant  there  may  be  valuable  pools.  Considerable  oil  is  being 
obtained  from  wells  less  than  800  feet  deep,  and  some  from  wells  less  than  200 
feet  deep.  The  shallow  wells  generally  have  /small  daily  yields,  but  presumably 
owing  to  the  general  absence  of  gas  pressure  many  such  wells  are  long  lived.    The 
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oil  from  them  Is  commonly  of  a  lower  grade  than  deep-seated  oil  in  the  same  dis- 
trict. Although  numerous  wells  have  been  sunk  to  greater  depths  than  2,500 
feet,  some  to  5,000  or  6,000  feet,  and  one  in  the  Burgettstown  region,  Pennsylva- 
nia, is  now  more  than  7,300  feet  deep,  little  oil  has  been  obtained  from  such 
great  depths. 

There  seems  to  be  little  relation  between  oil  pools  and  altitude.  However, 
most  of  them  are  found  in  country  less  than  2,000  feet  above  sea.  They  are 
not  found  in  high  mountain  ranges,  but  presumably  this  is  due  chiefly  to  the 
compression  of  the  ranges,  the  absence  of  suitable  containing  rocks,  and  the 
tendency  of  both  oil  and  water  to  drain  away  from  such  places.  Some  pools 
are  above  and  some  below  sea  level. 

Relations  to  pores  and  cavities. — Petroleum  occurs  in  rock  cavities  of  many 
kinds,  but  probably  more  than  99  per  cent  occupies  the  pores  of  sand  or  sand- 
stones. The  pores  are  commonly  less  than  a  hundredth  of  a  millimeter  in  di- 
ameter, and  yet  the  oil  may  flow  from  them  into  wells  at  the  rate  of  thousands 
of  barrels  a  day.  Some  wells  yield  daily  scores  of  thousands  of  barrels  of  oil. 
not  from  large  subterranean  caverns  but  from  the  pores  of  sand  or  sandstone. 
However,  wells  yielding  such  large  quantities  have  become  enlarged  at  the 
bottom  from  caving  or  from  being  "  shot,"  so  that  the  cross  section  of  the 
stream  of  oil  where  it  emerges  from  the  sand  is  considerably  greater  than  it 
would  normally  be. 

In  almost  any  cavity  where  oil  and  water  touch  each  other  a  capillary  force 
continuously  presses  upon  the  oil,  and  in  rock  pores  this  force  must  be  great 
and  must  tend  to  crowd  the  oil  into  the  larger  pores.  Oas,  which  is  generally 
associated  with  oil,  is  undoubtedly  affected  by  a  similar  pressure.  The  fact 
that  oil  and  gas  are  found  in  the  largest  rock  pores  and  in  the  coarsest  sand- 
stones is  apparently  due  to  capillarity.  But  in  an  oil-bearing  sandstone  there 
is  no  sharp  distinction  in  size  between  the  pores  that  contain  oil  and  those  that 
contain  water.  It  would  seem  that  under  static  conditions  the  most  that  capil- 
larity could  do  would  be  to  make  the  pools  mixtures  of  small  particles  of  oil 
and  water,  for  as  a  role  small  pores  are  thoroughly  intermingled  with  the  large 
pores.  Instead  the  oil  occupies  pores  of  all  sizes  throughout  a  considerable 
body  of  sandstone,  and  the  water  all  the  pores  in  a  contiguous  body  underneath 
or  beside  that  containing  oil.  Nevertheless,  the  fact  that  oil  is  found  in  rock 
having,  on  the  whole,  large  pores  seeoLs  to  point  almost  conclusively  to  capil- 
larity as  the  major  cause  of  its  distribution  with  reference  to  pore  size. 

The  frictional  resistance  to  the  flow  of  oil  or  water  through  rock  pores  is 
comparatively  very  low  for  sandstone  and  very  high  for  shale.  Rocks  having 
large  pores  that  are  nearly  closed  also,  of  course,  offer  great  resistance  to  flow, 
and  in  any  case  friction  increases  with  pressure.  It  must,  therefore,  be  an 
important  factor  in  oil  migration  and  accumulation.  Plastic  materials,  such 
as  clay  and  perhaps  some  asphalt-bearing  sandstones,  may  even  be  self-clogging 
and  may  offer  greater  resistance  than  if  they  were  nonplastlc. 

Relations  to  gravity. — ^The  precise  location,  shape,  extent,  and  number  of 
oil  pools  seem  to  be  intimately  related  to  hydraulic  and  hydrostatic  forces. 
Most,  if  not  all,  pools  are  surrounded  by  water,  which  occupies  the  pores  of 
the  adjacent  rocks,  and  the  pressure  of  the  water  against  the  oil,  or  of  the  two 
against  each  other,  is  commonly  hundreds  of  pounds  to  the  square  inch.  On 
account  of  deformation  of  the  earth's  crust,  changes  of  temperature,  settling 
and  compacting,  tidal  stresses,  and  other  causes,  the  fluids  occupying  the  pores 
in  rocks  are  moved  about  to  a  greater  or  less  extent,  and  all  such  movements 
must  give  opportunity  for  the  relief  or  equalization  of  gravitational  stresses. 

One  of  the  most  interesting  problems  in  oil  geology  is  the  question  how  tar 
oil  may  migrate  within  the  earth.    Apparently  most  pools  are  now  very  tightly 
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shut  in.  It  often  happens  that  a  pool  is  drained  and  the  pressure  reduced  to 
£^0,  and  then  a  well  is  sunk  through  a  few  feet  of  shale  to  a  deeper  sand 
containing  oil  under  great  pressure.  Perhaps  capillarity  is  the  principal  cause 
of  the  failure  of  the  lower  oil  to  move  up  through  the  few  feet  of  shale  to 
the  sand  in  which  the  pressure  had  been  relieved.  On  the  other  hand,  under 
some  circumstances  oil  migrates  like  a  veritable  Wandering  Jew,  but  this 
seems  to  require  a  dry  medium,  and  it  is  not  known  that  any  rock  at  a  con- 
siderable depth  is  ever  quite  dry.  One  investigator  suspects  that  oil  may  even 
pass  through  glass,  because  tightly  closed  glass  bottles  of  oil  become  greasy 
on  the  outside.  ^ 

Physical  relation  with  other  minerals, — ^The  idea  has  been  expressed  that 
there  may  be  a  physical  relation  between  oil  pools  and  certain  solid  minerals, 
for  oil  will  cling  to  some  minerals  more  tenaciously  than  to  others,  and  this 
property  has  been  used  in  ore  concentration.  It  has  also  been  suggested  that 
oil  was  originally  deposited  with  clay,  for  oil  will  cling  to  fine  particles  of  clay 
as  they  settle  through  water. 

GEOCHEMISTRY. 

The  chemical  problems  of  petroleum  concern  chiefly  its  origin  and  the  trans- 
formations through  which  its  component  substances  have  passed  in  reaching 
their  present  form.  However,  laws  of  physical  chemistry  also  have  undoubtedly 
affected  its  migration  and  accumulation.  Many  investigators  believe  that 
petroleum  was  once  a  part  of  living  organisms — ^that  it  has  derived  from 
the  remains  of  plants  or  animals,  or  both,  which  have  been  buried  in  the  great 
bodies  of  sediment  that  have  accumulated  in  the  unnumbered  ages  of  geologic 
time.  If  so,  was  it  formed  during,  soon  after,  or  long  after  the  burial  of  these 
remains?  What  forces  drove  It  off  from  them,  and  what  kind  of  modification 
has  it  undergone  since  it  was  driven  off?  Petroleum  is  not  found  in  present- 
day  areas  of  seiUmentatlon,  but  marsh  gas  is  common  In  such  areas.  Could  it 
have  been  evolved  from  marsh  gas?  Probably  not,  for  under  the  known  and 
presumable  conditions  of  oil  accumulation,  the  principles  of  physical  chemistry 
seem  to  call  for  reactions  of  an  opposite  kind — ^for  changes  from  the  more  complex 
and  unstable  compounds  to  the  more  simple  ones,  and  marsh  gas  is  the  simplest 
and  most  stable  of  all  substances  found  in  petroleum.  The  absence  of 
petroleum  from  very  recwit  deposits  seems  to  indicate  that  it  is  formed  long 
after  the  organic  remains  are  burled  and  perhaps  very  slowly.  To  determine 
what  conditions  of  temperature  and  pressure  are  necessary  for  the  formation 
of  an  oil  pool  is  a  problem  upon  which  little  progress  has  been  made.  Is  the 
salt  water  which  is  generally  associated  with  oil  pools  fossil  sea  water,  and 
has  it  played  any  chemical  part  in  the  formation  of  petroleum?  It  has  often 
been  suggested  that  the  salt  lias  had  some  kind  of  pickling  effect  on  the 
organic  matter,  and  it  is  known  that  chlorine  and  also  sulphur  effect  certain 
reactions  which  hydrocarbons  undergo.  What  chemical  part  may  other  asso- 
ciated substances  play?  It  has  been  shown  that  when  oil  is  forced  through 
fuller's  earth  it  is  separated  into  parts  that  differ  in  composition.  The 
geochemistry  of  petroleum  seems  at  present  to  be  one  long  list  of  queries. 

GEOLOGY  AND  THE  SEARCH  FOR  PETROLEUM. 

The  search  for  oil  has  involved  almost  as  much  of  romance  as  the  thrilling 
and  adventurous  search  for  gold.  The  discovery  of  a  new  oil  pool  brings  about 
a  boom  with  an  inrush  of  prospectors  and  speculators  quite  comparable  with 
the  stampede  caused  by  a  precious-metal  discovery.    Even  conservative  and 
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experienced  companies  sometimes  seem  to  catch  the  fever  and  pay  unreasonable 
prices  for  property  within  a  radius  of  several  miles  from  the  discovery. 

Much  of  the  prospecting  for  oil,  or  "  wildcatting,"  as  it  is  called  among  oil 
men,  has  been  carried  on  by  somewhat  hit  or  miss  methods  which  are  very 
costly.  Indeed,  the  cost  would  have  been  prohibitive  were  it  not  for  the  large 
Quantities  and  wide  distribution  of  the  oil.  If  the  saying  that  nM>re  riches 
have  been  put  into  the  ground  than  have  been  taken  out  is  true  of  the  search 
for  gold,  how  much  more  would  it  be  true  of  the  search  for  petroleuuL  The 
locations  of  many  wells  have  been  selected  by  the  aid  of  devices  corresponding 
to  the  dip  needle  and  the  forked  twig  or  through  mistaken  ideas  of  a  relation 
between  oil  pools  and  surface  features,  v^^tation,  and  distant  oil  pools,  or 
through  supposed  indications  afforded  by  occult  or  psychologic  phenomena. 
Many  a  prospector  walks  or  rides  about  until  he  has  the  right  "  feeling  in  his 
bones"  and  then  drills;  and  owing  to  the  great  abundance  of  oil  compared 
with  other  valuable  minerals,  he  is  sometimes  successful,  though  of  course 
more  often  he  fails. 

However,  the  search  for  oil  in  unproved  territory  has  not  been  carried  on 
altogether  by  chance  or  by  unreasonable  methods.  In  all  three  of  the  great 
oil  regions  of  the  United  States  the  first  knowledge  of  oil  seems  to  have  been 
obtained  either  from  seepages  or  incidentally  in  drilling  for  water,  and  many 
of  the  individual  oil  pools  have  been  thus  discovered.  A  great  majority  of  the 
wells  of  the  country  have  been  sunk  adjacent  to  productive  wells.  Perhaps  more 
than  half  have  been  surrounded  by  productive  wells,  either  near  by  or  at  a 
short  distance,  and  were  thus  sunk  in  practically  proved  territory.  A  well 
sunk  on  the  margin  of  an  area  already  producing  oil  is  of  course  much  more 
likely  to  be  successful  than  one  at  a  distance,  other  things  being  equaL 
Furthermore,  oil  pools  commonly  have  a  more  or  less  pronounced  general 
trend,  so  that  the  chances  of  finding  oil  on  two  of  the  sides  of  a  newly  dis- 
covered pool  are  greater  than  those  of  finding  oil  on  the  other  sides. 

In  recent  years  the  science  of  geology  has  been  called  upon  more  and  more 
to  aid  in  the  search  for  oil  and  to  supply  some  reasonable  basis  for  the 
location  of  "  wildcat "  wells.  Probably  the  most  useful  contribution  made  by 
this  science  is  a  principle  evolved  early  In  the  history  of  the  oil  industry,  but 
little  used  until  lately,  and  even  now  not  so  widely  used  as  it  should  be,  in 
the  opinion  of  geologists,  at  least.  This  principle  is  to  the  effect  that  anticlines 
or  upwarps  in  the  strata  are  nM>re  likely  to  contain  oil  than  synclines  or 
downwarps.  The  reason  why  this  should  be  true  is  a  matter  of  discussion, 
but  the  opinion  is  generally  held,  and  apparently  well  founded,  that  because 
oil  is  lighter  than  water,  which  is  generally  found  in  the  same  stratum  of 
rock,  it  has  a  tendency  to  rise  to  the  highest  spot  attainable.  In  application, 
however,  the  anticlinal  principle  has  some  shortcomings,  which  arise  out  of 
the  facts  that  in  some  districts  it  is  difficult  to  determine  the  locations  and 
forms  of  anticlines,  and  that  many  anticlines  do  not  contain  oil  and  some 
syncllnes  do.  The  fact  remains  that  In  drilling  for  oil  in  unproved  territory 
it  is  wise  to  senrch  for  an  anticline  and  drill  on  it 

The  application  of  the  anticlinal  principle  is  in  some  places  easy  and  in 
some  places  difficult  For  example,  in  regions  which  are  nearly  flat  and  which 
are  underlain  by  a  persistent  and  extensively  mined  bed  of  coal  the  search 
for  anticlines  is  a  simple  matter.  Roughly  speaking,  the  place  where  the  coal 
is  nearest  to  the  surface  is  the  place  to  drill  for  oil.  In  regions  where  the 
surface  is  hilly  and  is  underlain  by  one  or  more  accessible,  persistent  and 
easily  identified  beds  only  the  additional  labor  of  running  level  lines  is  involved. 
Commonly,  however,  persistent  and  easily  identified  beds  are  lacking,  and 
as  the  dip  of  the  strata  is  low  it  is  difficult  to  determine  the  nature  of  the 
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underlying  rocks,  and  here  the  skill  of  the  trained  geologist  Is  needed,  for 
use  must  be  made  of  such  criteria  as  fossils,  surface  features,  and  obscure 
lithologic  characters. 

Geology  also  furnishes  a  basis  for  the  conclusion  that  it  is  foolish  to  drill 
in  areas  of  pre-Oambrian  rocks,  because  no  materials  sufficiently  porous  to 
act  as  oil  reservoirs  underlie  such  areas.  This  at  once  rules  out  wide  regions 
that  can  be  readily  delimited.  On  the  othe^  hand,  it  may  be  that,  other  things 
being  equal,  the  chances  for  finding  oil  in  strata  that  are  predominantly 
porous  are  fewer  than  those  for  finding  oil  in  strata  a  large  part  of  which  are 
impervious.  The  reason  is  that  where  most  of  the  rocks  are  porous  the  cir- 
culation of  underground  water  has  proceeded  with  much  greater  facility,  and 
any  liquid  or  gaseous  hydrocarbons  which  may  have  existed  in  the  rodcs  are 
more  likely  to  have  been  washed  out  For  a  somewhat  similar  reason  it  seemi 
probable  that  oil  pools  are  less  likely  to  be  found  on  geantlclineB  or  very 
broad  and  high  upwarps  with  subsidiary  anticlines  and  synclines  than  in 
geosynclines,  for  in  the  geanticlines  the  circulation  of  water  has  been  much 
more  free,  and  any  oil  that  may  have  been  iHresent  is  likely  to  have  been 
either  lost  at  the  surface  or  to  have  migrated  into  adjacent  basins. 

Except  for  the  fact  that  pre-Oambrian  rocks  do  not  contain  valuable  pools, 
the  age  of  the  rocks  underlying  a  region  does  not  throw  much  light  on  its 
possibilities  for  petroleum.  However,  only  a  very  small  percentage  of  the 
total  production  of  petroleum  has  come  from  strata  older  than  Ordovidan  or 
younger  than  Tertiary,  and  all  that  has  been  found  in  such  beds  may  have 
originated  in  other  beds. 

David  White  has  recently  set  forth  convincing  arguments  that  the  occur- 
rence and  quality  of  oil  show  a  relation  to  the  degree  of  metamorphism  which 
the  earth's  crust,  particularly  the  carbonaceous  parts,  has  undergone,  and  on 
this  basis  he  has  pointed  out  certain  regions  where  valuable  pools  of  oil  are 
not  likely  to  be  found. 

In  still  other  ways  geology  is,  or  promises  to  be,  of  use  in  the  search  for 
petroleum.  Where  anticlines  are  lacking  or  poorly  dev^oped,  the  geologic- 
structure  map  is  still  found  useful,  for  the  structure  of  the  strata  is  nowhere 
altogether  featureless,  and  it  is  always  possible  to  select  certain  features 
which  are  more  promising  than  others.  K5nigsberger  has  argued  that  in 
oil  fields  the  underground  temperature  rises  more  rapidly  with  increasing 
depth  than  it  does  in  barren  areas.  It  has  been  suggested  that  relations  exist 
between  isogonic  lines,  anomalies  of  gravity,  and  the  transmission  of  such 
electrical  waves  as  are  used  in  wireless  telegraphy  and  the  occurrence  of  oil 
pools.  Whether  or  not  these  suggestions  will  be  usable  remains  to  be  deter- 
mined. 

The  results  of  scientific  research  concerning  the  origin  of  petroleum  are 
apparently  of  less  value  to  the  prospector  than  those  concerning  the  mode  of 
its  accumulation.  To  most  investigators  in  the  United  States  it  seems  prob- 
able that  petroleum  is  of  organic  origin,  and  many  of  them  believe  that  most 
of  it  has  been  derived  from  plant  remains.  The  basis  for  these  opinions  is 
about  as  follows:  Carbonaceous  remains  of  plants  are  very  abundant  in  the 
strata  in  which  oil  occurs— probably  far  more  abundant  than  those  of  animals; 
for  plants  decay  less  readily  than  animals  and  their  fossils  are  generally  car- 
bonaceous, whereas  animal  fossils  are  rarely  so.  Any  hydrocarbon  found  In 
petroleum  can  be  made  in  the  laboratory  from  either  plant  or  animal  matter. 
On  the  other  hand,  althou£^  it  Is  possible  to  make  the  hydrocarbons  from  iiMnv 
ganic  materials,  such  materials  are  not  known  to  occur  in  the  earth  in  any 
notable  quantity,  and  if  the  oil  were  formed  from  such  materials  or  were  an 
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original  part  of  tlie  eartti,  all  of  It  must  have  migrated  far  from  its  source, 
for  tlie  pools  are  not  found  in  areas  of  deep-seated  rocks,  but  are  now  closely 
confined  in  the  midst  of  sedimentary  strata,  thousands  of  feet  thick,  whose 
history  is  well  known. 

The  problems  of  oil  geology — of  the  origin  and  accumulation  of  oil — are  some- 
what baffling  and  yet  most  inviting.  They  are  less  complicated  than  certain 
problems  of  ore  deposition  in  that  the  temperatures  and  pressures  required 
have  been  less  enormous,  but  more  complicated  in  that  they  Involve  the 
chemistry  of  hydrocarl)ons. 

VABIETIES. 

The  physical  and  chemical  properties  of  the  petroleum  of  the  United  States 
range  between  limits  so  wide  than  in  a  short  paper  it  is  impracticable  to 
make  more  than  a  few  general  statements  concerning  varieties.  Some  of  the 
oils  produced  are  very  dark  and  heavy,  and  some  are  transparent  and  verr 
light,  but  most  of  them  are  of  intermediate  character.  The  classification  of 
petroleums  according  to  whether  they  have  an  asphalt  or  i>araffin  base  is  not 
altogether  satisfactory,  but  according  to  it  the  comparatively  light  oils  of 
western  Pennsylvania  and  adjoining  areas  form  the  largest  bulk  of  those 
having  a  paraffin  base.  These  oils,  however,  show  great  variety.  Wells  draw- 
ing oil  from  the  same  i)ool  generally  yield  a  rather  uniform  product,  but  the 
pools  diff^  to  a  greater  or  less  extent,  and  the  oil  from  any  region  shows 
general  differences  from  the  oil  of  other  regions.  In  many  places  where  sev- 
eral standstones,  one  above  another,  contain  pools  of  oil,  the  oil  from  each 
sand  has  characteristic  properties,  and  yet  the  variation  in  any  large  group  of 
oil  pools  is  generally  not  sufficiently  great  to  make  practicable  different  prices 
for  the  oil  from  each  pool.  Where  the  variation  is  greatest  the  oil  is  commonly 
divided  into  two  general  classes,  according  to  specific  gravity,  the  oil  of  lighter 
gravity  bringing  a  higher  price. 

David  T.  Day'  has  made  the  following  summary  statement  concerning  the 
quality  of  certain  oils  in  the  United  States : 

The  oils  of  the  Appalachian  field  are  simplest  in  composition,  free  from 
asphalt  and  objectionable  sulphur,  and  capable  of  yielding  products  of  the 
highest  grade  at  minimum  cost  of  refining.  Contrasted  with  them  is  the 
petroleum  of  Lima,  Ohio,  and  of  the  Indiana  field.  This  contains  little  asphalt 
and  consists  chiefly  of  paraffin  hydrocarbons  similar  to  those  in  the  Appalachian 
oiis ;  but  it  Is  contaminated  with  sulphur  compounds  which  necessitate  unusual 
cost  for  their  elimination  by  special  processes.  Once  freed  from  the  objection- 
able sulphur  compounds  the  products  are  of  high  grade. 

Most  of  the  oils  produced  in  Illinois  can  be  refined  without  the  use  of  any 
special  process,  but  only  with  great  care  and  with  small  yields  of  the  more  valu- 
able products.    Some  of  the  oils  are  asphaltic ;  some  are  not. 

Oils  of  the  mid-continent  field  vary  in  composition  within  wide  limits — from 
asphaltic  oil,  poor  in  gasoline  and  illuminants,  among  thoise  found  in  Kansas 
and  in  the  Healdton  field  of  Oklahoma,  to  oils  of  much  higher  grade,  especially 
those  in  the  Gushing  field  of  Oklahoma.  The  products  extracted  from  the 
Healdton  petroleum  are  of  lower  grade  than  from  the  other  oils  in  Oklahoma 
(the  Gushing  pool,  for  example)  on  account  of  the  sulphur,  which  approximates 
three  times  the  average  sulphur  content  of  Oklahoma  oils.  This  sulphur  is 
present  in  a  form  resembling  that  of  the  Lima  petroleum,  and  It  has  not  been 
removed  without  special  processes  of  refining. 

The  oils  from  the  Gulf  field  are  characterized  by  varying  but  considerable 
percentages  of  asphalt  and  low  yields  in  the  lighter  products.  They  also  con- 
tain sulphureted  hydrogen  in  solution  and  sulphur  in  other  forms,  the  total  per- 
centage of  sulphur  being  higher  than  in  the  mid-continent  field  or  even  in  the 
Lima-Indiana  field,  but  it  can  usually  be  more  readily  removed  and  without 
excessive  cost. 

^n.  S.  Geol.  Surrey,  Mineral  Resources,  1918,  pt.  1,  p.  944. 

Digitized  by  VjOOQIC 


CONaBBVATION  OF  KATUBAL  BE80XJB0B8.  196 

Ttie  inTestigatioQS  of  Prof.  O.  F.  BCabery,  of  Cleveland,  Ohio,  and  the  experi- 
ence of  the  oil  refineries  in  the  Gulf  fltid,  have  shown  that  lubricating  oils  of 
exceedingly  high  qoality  are  produced  from  these  Gulf  oils.  The  quantity  of 
lubricating  oils  that  can  be  iffoduoed  in  the  United  States  is  far  greater  than 
the  market  donands;  and  hence,  as  the  oils  of  the  Appalachian,  the  Lima- 
Indiana,  the  Illinois,  and  the  Gulf  fl^ds  have  inroved  valuable  and  amply  suffi- 
cient for  the  market,  the  quality  of  the  lubricating  oils  which  can  be  produced 
frmn  the  other  fl^ds  has  been  left  as  a  inractically  untested  matter. 

■DINING. 

Fraotianatian.—'Mioet  of  the  petroleum  now  reaches  refineries  by  way  of  pipe 
lines,  but  a  considerable  part  is  still  shipped  by  rail  in  tank  cars.  At  the  re- 
fljieries  it  is  subjected  to  distillation,  a  comparatively  simple  method  of  separat- 
ing the  petroleum  into  several  parts  having  varying  degrees  of  volatility,  though 
each  part  is  still  made  up  of  various  hydrocart)ons.  These  parts  are  then 
marketed  under  the  ftuniliar  names,  gasoline,  kerosene,  eta  All  the  separates 
from  oils  containing  little  aq[>halt  are  of  considerable  value,  but  the  aiq;>haltic 
residues  of  some  other  oils  constitute  a  rather  large  part  of  the  product  of  the 
refineries  and  form  the  chief  part  of  the  asphalt  produced  in  the  United  States. 
The  aq[>haltic  residues  are  used  extensively  for  fu^  and  for  road  dressing. 

Cracking. — In  recent  years  science  has  made  an  important  contribution  to  the 
oil-refining  industry  by  devising  a  practicable  means  of  increasing  the  propor- 
tion of  the  lighter  fractions  produced  in  refining.  The  process  used  is  known 
as  cracking.  Large  plants  take  the  heavier  fractions,  from  which  all  or  practi- 
cally all  the  gasoline,  etc^  has  been  distilled  away,  and  from  these  heavy  resi- 
dues produce  large  quantities  of  gasoline,  through  chemical  chnn^^es  Inducod  1>y 
high  temperature.  High  pressure  is  also  used,  but  its  purpose  is  not  to  facili- 
tate the  chemical  change  directly,  but  to  make  possible  the  use  of  a  high  tem- 
perature without  volatilizing  the  oil.  The  apparent  paradox  of  producing 
gasoline  from  a  residue  remaining  after  all  gasoline  has  been  extracted  is  ex- 
plained by  the  fact  that  although  all  the  gasoline  has  been  taken  out  in  the 
first  operation,  there  remain  other  compounds  from  which  nM>re  gasoline  can  be 
made. 

PBODUCTS. 

« 
Of  the  many  commercial  products  of  petroleum— gasoline,  kerosene,  lubricat- 
ing oils,  paraffin,  vaseline,  etc—perhaps  none  need  discussion  in  a  brief  paper 
except  fu^  oil,  the  production  of  which  is  a  rapidly  developing  industry.  Fu^ 
oil  is  now  competing  with  coal  on  railroads  and  in  factories  and  is  already 
extensively  used,  particularly  in  regions  that  lack  extensive  coal  beds  and  in 
regions  where  large  quantities  of  crude  oil  or  residues  from  distillation  are 
seeking  a  market  The  cracking  process  of  making  gasoline  Is  now  tending  to 
reduce  the  excess  of  such  residues,  the  proportion  of  which  is  less  than  a  third 
of  what  it  was  a  few  years  ago,  but  nevertheless  both  the  supply  and  the  de- 
mand are  continually  increasing  and  prices  are  rising.  In  some  cities  fuel  oil  is 
even  competing  with  natural  gas  in  factories,  and  it  seems  probable  that  the 
demand  for  fuel  oil  for  export  will  increase  very  rapidly. 

PBODUCnON. 

Data  collected  by  J.  D.  Northrop,  of  the  United  States  Geological  Survey, 
show  that  the  total  production  of  petroleum  in  the  United  States  in  1914  was 
about  290,000.000  barrels,  or  about  40,000.000  metric  tons.     The  table  given 
below  shows  the  marketed  production  and  other  statistics  by  States. 
68436— 17— VOL  m 14 
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OOMICXBCE. 

Ck>mparatively  small  amounts  of  petroleum  or  petroleum  products  are  im- 
ported into  the  United  States.  The  largest  shipments  consist  of  crude  petroleum 
from  Mexico  and  amount  to  15,000,000  or  20,000,000  barrels  a  year.  Small  quan- 
tities of  paraflin  and  gasoline  are  also  shipped  to  this  country  from  time  to  time. 

Large  quantities  of  all  kinds  of  petroleum  products  are  exported  from  the  United 
States.  According  to  David  T.  Day  "between  4,000,000  and  6,000,000  barrels 
of  crude  oil  are  exported  each  year,  and  in  1913  about  200,000,000  gallons  of 
gasoline  and  naphtha,  slightly  over  1,000,000,000  gallons  of  illuminating  oil, 
over  200,000,000  gaUons  of  lubricants,  over  800,000,000  gallons  of  gas  oils,  and 
more  than  27,000,000  barrels  of  residuum  were  exported.  In  all,  reduced  to 
barrels,  the  exports  amounted  to  50,868,231  barrels  in  1913.  or  20.5  per  cent  of 
the  total  production." 

CON8EBVATION. 

In  recent  years  considerable  thought  has  been  given  to  the  avoidance  of 
waste  of  petroleum  and  petroleum  products,  and  this  thought  has  not  failed  to 
bear  fruit.  However,  the  losses  are  still  very  great  and  are  incurred  at  many 
stages  in  the  recovery  and  marketing  of  the  oils.  Pools  are  not  completely 
exhausted  before  being  abandoned  and  yield  less  oil  than  they  might  with 
somewhat  different  handling;  much  oil,  particularly  the  more  volatile  and 
valuable  portions,  is  lost  about  the  wells,  in  the  storage  reservoirs,  and  in 
shipping;  and  the  losses  by  accident,  particularly  by  fires,  are  enormous. 
Much  of  the  waste  of  oil  is  due  to  the  very  natural  desire  of  the  producer  for 
quick  returns.  His  profits  are  larger  if  he  takes  as  rapidly  as  possible  the 
bulk  of  the  oil  from  one  pool,  handles  it  in  the  least  expensive  way,  and  then 
goes  to  another  pool,  than  If  he  sets  about  to  recover  every  barrel  of  oil  possible 
and  to  get  it  to  the  consumer  with  the  least  possible  loss.  If  oil  were  less 
abundant  it  would  be  handled  in  a  very  different  way.  The  oil  resources  of 
the  country  are  not  inexhaustible,  however.  The  discovery  of  new  pools  to 
take  the  place  of  abandoned  ones  will  not  go  on  indefinitely,  and  the  time 
may  not  l>e  far  distant  when  the  output  will  become  stationary  or  will  decrease, 
and  the  increasing  demand  will  force  prices  to  considerably  higher  levels  than 
have  yet  been  reached.  The  waste  evil  may  thus  be  remedied  to  some  extent 
by  natural  means,  but  In  the  meantime  losses  beyond  recovery  are  beln^ 
incurred. 

RESOURCES. 

The  question,  "  How  long  will  the  United  States  continue  to  produce  large 
quantities  of  petroleum?"  !s  one  of  exceeding  interest  and  importance.  It 
is  within  the  range  of  possibility  that  the  number  of  undiscovered  pools  is  as 
great  as  that  of  the  discovered  pools,  but  this  is  not  at  all  probable.  The 
average  percentage  of  exhaustion  of  developed  pools  may  not  be  more  than  10 
per  cent,  but  is  probably  more  and  may  be  much  more.  The  possibility  that 
exhausted  pools  may  become  replenished  is  slight.  The  movements  of  under- 
ground fluids  due  to  the  withdrawal  of  oil,  water,  and  gas  and  to  natural  causes 
may  occasionally  bring  oil  pools  laterally  into  bodies  of  sand  previously  ex- 
hausted, but  the  possibility  seems  remote,  because  apparently  oil  is  slow  to 
enter  water-wet  sand.  In  any  case  such  a  pool  would  not  be  an  addition 
to  the  number  in  existence  but  essentially  a  newly  discovered  pool.  No  doubt 
methods  leading  to  more  complete  exhaustion  of  a  pool — such  as  forcing  air, 
water,  or  some  solvent  from  one  well  to  another  through  a   sand — will   be 
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pot  into  use,  and  the  total  amount  re<*overeil  will  be  thus  increased.  In  all 
probability  the  supply  of  petroleum  will  not  last  many  centuries,  and,  al- 
though rising  prices  may  keep  the  production  at  a  high  figure  for  many  decades, 
the  total  supply  may  at  the  end  of  the  century  be  only  a  very  small  percentage 
of  the  original.  The  redeeming  feature  of  the  situation  is  that  the  supply  of 
rock  from  which  artificial  petroleum  may  be  made  is  almost  inexhaustible. 
The  oil  shales  of  the  United  States  are  already  attracting  much  attention, 
and  the  time  is  probably  not  far  distant  when  large  quantities  of  oil  will  be 
produced  from  this  source. 

ASPHALT. 

No  great  deposits  of  asphalt  such  as  that  on  the  island  of  Trinidad  exist 
in  the  United  States,  and  yet  asphalt  is  widely  distributed  throughout  the 
country,  and  in  a  few  places,  particularly  in  California,  it  occurs  in  consid- 
erable bodies.  Most  of  the  asphalt  of  the  country  seems  to  be  a  residuum 
from  bodies  of  petroleum  of  greater  or  less  extent  which  have  been  evapo- 
rated at  the  surface.  Much  of  it  is  probably  all  that  remains  of  extensive 
oil  pools  that  have  been  gradually  evaporated.  It  is  commonly  assumed  that 
the  oil  rose  to  the  surface,  but  the  Idea  that  the  surface  has  been  lowered 
to  the  oil  pool  by  the  gradual  erosion  that  has  progressed  throughout  geo- 
logic time  seems  quite  as  reasonable  and  more  generally  applicable. 

In  a  large  part  of  the  workable  deposits  of  the  country  the  asphalt  im- 
pregnates porous  rock,  which  is  quarried  and  used  for  road  dressing,  etc 
Such  rocks  are  quarried  in  California,  Kentucky,  Oklahoma,  Utah,  West 
Virginia,  and  other  States.  But  a  larger  quantity  of  asphalt  is  so  widely 
disseminated  as  to  be  unusable. 

The  annual  output  of  natural  ahphalt  and  asphaltlc  rock  in  the  United 
States  amounts  to  a  little  less  than  100,000  tons  and  is  valued  at  somewhat 
nM>re  than  $750,000.  The  quantity  Imported  is  more  than  twice  as  great, 
though  its  value  Is  less  than  $1,000,000.  The  annual  production  of  manu- 
factured or  oil  asphalt  amounts  to  about  half  a  million  tons,  valued  at  4 
or  5  million  dollars. 

UTEEATXTBB. 

The  literature  on  petroleum  and  asphalt  is  of  four  principal  kinds — detailed 
descriptions  of  particular  areas,  general  treatises,  papers  discussing  scientific 
or  technical  problems,  and  statistical  reports.  Publications  of  the  first  kind 
are  numerous  and  are  found  principally  among  the  reports  of  the  United 
States  Geological  Survey  and  of  the  several  State  surveys.  The  general 
treatises  published  in  the  United  States  are  not  so  good  as  the  foreign  ones, 
and  the  investigators  of  this  country  use  largely  the  works  of  Thompson,  Red- 
wood, Engler,  Hofer.  and  others.  Scientific  and  technical  papers  are  already 
numerous  and  are  increasing  in  number ;  they  are  scattered  through  the  volumes 
of  scientific  and  technical  Journals.  In  this  connection  reference  should  be  made 
to  the  many  important  petroleum  news  Journals  which  owe  their  prosperity 
to  the  sensational  nature  of  petroleum  production  and  contain  an  immense 
anM>unt  of  valuable  Information.  Statistical  data  are  published  annually  In 
the  United  States  Geological  Survey's  volumes  entitled  "Mineral  Resources," 
in  a  few  of  the  news  Journals,  and  in  reports  of  some  of  the  State  geologic 
or  mining  bureaus. 

The  Chairman.  Mr.  Shaw's  paper  is  now  open  for  discussion. 
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Mr.  Day.  Mr.  Shaw  has  given  us  a  very  concise  description  of  the 
oil  and  asphalt  fields  of  the  United  States.  However,  I  would  like 
to  call  attention  to  the  fact  that  certain  things  in  the  paper  are 
classed  together  that  should  be  put  in  separate  groups.  I  refer, 
among  other  things,  to  the  conception  of  Mr.  Shaw  that  the  oil 
fields  should  be  divided  into  three  principal  regions  in  the  United 
States.  That  involves,  as  I  recall  the  paper,  the  idea  of  classing 
together  the  Appalachian  oils  of  the  United  States,  Pennsylvania 
and  eastern  Ohio  and  the  other  States,  with  the  oil  fields  of  west- 
em  Ohio,  Indiana,  and  Illinois.  Mr.  Shaw  has  very  clearly  re- 
ferred to  the  modem  methods  of  deriving  from  petroleum  many 
different  substances  which  do  not  naturally  exist  in  the  oil.  These 
chemical  methods  of  treating  petroleum  are  becoming  more  and 
more  important.  Any  consideration  or  classification,  therefore,  of 
the  fields  of  the  United  States  which  facilitates  this  chemical  study 
is  of  direct  benefit,  but  any  confusion  is  of  direct  harm.  This 
classification  into  only  three  fields  is  directly  harmful  because  it 
confuses  the  sulphur-bearing  oil  of  western  Ohio,  Indiana,  and 
Illinois  with  the  oils  of  the  Appalachian  region,  and  for  technical 
purposes  those  two  oils  deserve  separate  grouping,  and  it  is  a 
step  backward  to  class  them  in  any  way  together. 

The  writer  refers  to  the  fact  that  some  of  the  oil  is  sent  to  the  East 
from  the  Oklahoma  fields.  I  would  like  to  ask  whether  that  is  not 
a  predominating  feature  of  the  trade  in  the  Oklahoma  oil?  Mr. 
Shaw  does  not  recognize,  in  considering  the  matter  of  capillarity, 
that  the  capillary  force  can  not  be  responsible  for  driving  oils  from 
the  small  capillaries  into  the  large  ones.  This  capillary  attraction, 
as  we  all  know,  increases  with  the  smallness  of  the  capillary  tube 
and  therefore  the  direction  of  the  pull — and  we  must  always  think 
of  capillary  force  as  a  pull  rather  than  a  pu^ — tends  to  pull  it  into 
the  finer  capillaries  and  not  to  drive  it  into  the  larger  ones. 

Mr.  Shaw  has  stated  that  oils  in  the  earth  do  not  move  far  by 
capillary  migration,  because  of  opposing  forces  which  are  soon 
brought  into  equilibrium.  I  would  like  to  know  whether  Mr.  Shaw 
is  willing  to  go  on  record  with  the  statement  that  oils  move  about  by 
virtue  of  the  deformation  of  the  rocks,  indicating  that  the  oil  was 
there  as  oil,  and  has  not  been  brought  into  its  present  place  of 
accumulation  at  a  very  much  later  date,  long  after  the  deformation 
of  all  rocks? 

Mr.  Shaw  has  spoken  of  compilations  of  statistics  as  though  these 
statistical  contributions  were  the  products  of  other  people  and 
merely  compiled.  Having  a  great  sympathy  for  the  scientific  men 
who  are  devoting  their  lives  to  that  kind  of  study,  I  wish  to  put 
statistical  work  on  the  same  scientific  plane,  if  not  a  great  deal 
higher  one  than  the  imaginative  work.     If  the  facts  published  as 
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statistics  by  the  Geological  Survey  had  already  been  published,  our 
syst^n  of  guarding  our  figures  until  they  are  ready  for  publication 
would  be  wholly  unnecessary. 

I  must  make  a  definite  exception  to  the  statooient  in  his  paper  that 
the  work  of  the  foreign  scientific  investigator  in  charge  of  the 
character  and  utilization  of  petroleum  is  better  than  that  of  the 
American  investigator.  Take,  for  example,  as  a  concrete  case,  which, 
however,  is  not  a  simple  isolated  case,  a  work  <m  which  I  am  en- 
gaged. In  preparing  for  publication  a  system  of  attacking  the 
probl^n  of  the  examination  of  petroleum,  I  have,  during  quite  a 
number  of  years,  been  studying  the  work  done  by  foreign  physicists 
and  chemists  and  have  been  comparing  this  work  rather  carefully 
with  what  has  been  done  in  the  United  States.  When  I  began 
that  work  I  believed  that  the  work  abroad  had  been  done  in  a  better 
way  than  in  the  United  States.  I  find  that  that  is  not  the  case. 
The  work  in  the  United  States  has  not  been  published  so  generally, 
and  yet,  when  you  come  to  c(msider  its  quality,  we  find  that  some  of 
the  best  work  done  in  Uie  United  States  in  the  chemistry  of  oil  far 
outranks  that  work  which  has  been  done  abroad.  That  brings  to 
our  minds  the  gratifying  conclusion  that  even  Uie  work  of  Prof. 
Engler,  great  as  it  has  been  and  covering  a  tremendous  range  of  prob- 
lems, culminating  in  his  studies  on  the  viscosity  of  oils,  is  out- 
done by  work  in  the  United  State&  In  other  words,  in  this  system 
of  analysis  it  is  impossible  to  adopt  any  of  the  foreign  conclusions  as 
to  the  best  methods  for  the  examination  of  petroleum.  We  find  that 
our  own  methods  in  the  United  States  are  superior  in  the  two  vital 
points  of  exactness  and  quickness  of  executicm.  This,  I  think,  is 
extremely  gratifying  to  us  all. 

The  Chairman.  Are  there  any  other  remarks  upon  this  paper! 

Mr.  CiiAFF.  In  reference  to  the  classification  of  the  fields  under  the 
systems  mentioned,  I  think  we  might  go  one  step  further  than  that. 
Of  course,  for  Pan  American  purposes,  it  is  quite  valuable  to  make  a 
group  of  the  fields.  Mr.  Shaw's  grouping  into  tiiree  general  fields  is 
of  some  practical  value,  but  it  is,  on  the  other  hand,  misleading  for 
exact  purposes.  The  fields  have  been  classified  as  the  Appalachian, 
Indiana,  Pennsylvania,  West  Virginia,  the  middle  Oklahoma,  and  the 
California  fidds.  Of  course,  that  leaves  out  of  account  one  great 
field  in  the  Middle  West  extending  through  the  States  of  Colorado, 
Wyoming,  and  into  Montana,  in  which  there  have  been  not  only 
considerable  showings  of  oils,  but  some  fields  of  considerable  promise 
developed  to  the  north  in  Alberta,  where  what  is  probably  the  largest 
gas  field  in  the  world  has  been  developed;  and  where  gas  is  found 
there  will  be  oil  somewhere.  I  think  even  for  Pan  American  purposes 
it  is  important  to  include  this  central- western  field,  which  will  some 
day  play  a  great  part  in  the  oil  industry  of  the  country. 
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I  think  we  might  go  a  step  further  in  claadfying  the  fields  geo- 
graphically. Dr.  Day  has  referred  to  the  difference  in  character  be- 
tween the  oils  in  the  Indiana  and  Ohio  fields  as  compared  with  those 
in  Pennsylvania  and  West  Virginia.  We  can  even  go  further  than 
that.  We  can  say  that  the  oils  in  Pennsylvania,  New  York,  and 
eastern  Ohio  belong  to  tiie  general  class  of  paraflSin  oils  and  are  of 
great  value.  These  oils  occur  almost  entirely  in  strata  of  Pennsyl- 
vanian,  Mississippian,  and  Devonian  ages.  There  is  another  field 
which  is  not  very  widely  known,  but  it  is  of  considerable  importance. 
It  is  what  is  known  as  the  Clinton  sand  field,  extending  through  cen- 
tral Ohio  from  north  to  south.  Those  oils  practically  rank  with  the 
Pennsylvania  oil.  The  oils  from  the  northwestern  part  of  the  Clin- 
ton area  have,  I  think,  more  or  less  asphalt.  The  northwesternmost 
oils  are  not  a  very  great  distance  from  the  Trenton  limestone  field, 
where  the  oil  is  the  sulphur  oil,  referred  to  by  Dr.  Day,  and  is 
heavier  and  commands  a  less  price,  having  an  asphalt  base. 

Any  exhaustive  treatment  of  oils  must  take  into  account  the  grada- 
tion between  asphaltic  and  paraffin  oils,  and  then  we  are  brought 
up  against  this  occurrence  of  the  asphalt  base  oil  in  the  Clinton  sand 
in  rather  close  proximity  to  the  asphalt  base  oil  in  the  Trenton  lime- 
stone; but  the  southward  gradation  of  that  oil  into  a  light  paraffin 
oil  has  to  be  considered. 

It  seems  to  me  that  in  any  classification  of  the  fields  it  is  desirable 
to  make  subdivisions  of  each  group  of  fields  according  to  the  different 
geological  ages  and  the  difference  in  character  of  the  oil. 

The  Chairman.  Undoubtedly  a  great  degree  of  refinement  could 
be  gone  into,  but  in  the  limits  of  time  here  it  is  impossible  to  consider 
all  of  the  classifications.  I  think  any  classification  to  be  adopted 
should  be  for  some  particular  use,  as  geographical,  geological,  com- 
mercial, chemical,  etc.  The  purpose  of  a  classification  is  an  impor- 
tant point.    Are  there  any  other  remarks? 

Mr.  BaIiL.  I  think  Mr.  Shaw  will  possibly  want  to  modify  one 
ambiguous  statement  regarding  the  Hocky  Mountain  fields.  As  he 
read  it  it  would  seem  he  meant  there  were  important  fields  in  New 
Mexico.    I  am  sure  he  did  not  mean  to  make  any  such  statement. 

The  Chairman.  If  there  are  not  any  further  remarks,  we  will 
pass  on  with  the  program.  It  is  very  gratifying  to  be  able  to  pre- 
sent a  paper  here  dealing  with  the  South  American  conditions  and 
especially  by  a  gentleman  who  is  a  citizen  of  one  of  those  States.  I 
have  the  honor  of  presenting  Dr.  Andrade,  who  will  give  us  a  paper 
on  "  The  petroleum  resources  of  Ecuador." 
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OUTLINB  OF  THE  PBTROLEUM  RBSOURCBS  OF  ECUADOR. 

By  CSSAR  D.  ANDRADB, 
ChtayaquUf  Ecuador, 

In  view  of  tbe  interest  taken  nowadays  in  the  stiHly  of  the  petroliferons  land 
of  the  American  continent,  I  wish  to  give  a  brief  outline  of  the  oil  lands  of 
Ecuador. 

There  are  several  places  in  Ecuador  where  petroleum  has  been  reported,  but 
I  am  going  to  speak  only  about  the  oil  field  at  Santa  Elena,  which  is  the  best 
known  to  me.  The  Santa  Rosa  oil  field  of  Ecuador  is  also  being  reported  as  a 
prominent  one,  offering  splendid  opportunities,  but  I  will  not  attempt  its 
description  for  lack  of  sufficient  information.  However,  I  must  state  here  that 
the  Santa  Elena  and  Santa  Rosa  oil  fields  present  the  same  surface  indications 
as  the  fields  of  Lobitos,  Zorritos,  Negritos,  and  Talara  on  the  coast  of  Peru, 
which  are  great  oil  producers,  and  about  120  miles  due  south  Santa  Elena. 
The  oil-bearing  land  to  which  I  want  to  refer  is  situated  on  the  peninsula  of 
Santa  Elena,  the  most  western  position  of  the  Republic  of  Ecuador.  The  whole 
western  portion  of  the  peninsula  is  to  be  considered  as  oil-bearing  land,  inas- 
much as  very  definite  "seepages"  of  oil  are  found  at  many  places  over  the 
whole  area,  which  area  would  be  about  600  square  miles,  with  a  probable 
extension  in  an  eastward  direction. 

The  geology  of  the  peninsula  is  very  well  shown  on  the  sea  cliffs  and  presents 
a  series  of  sandstones  and  marls,*  which  probably  correspond  to  the  Miocene 
series,  and  are  a  continuation  of  similar  beds  in  Peru.  The  oil-bearing  forma- 
tion throughout  the  largest  part  of  this  peninsula  is  composed  mainly  of  a 
gray  shell,  which  is  underlaid  by  a  very  hard  layer  of  sandstone.  The  shale 
deposits  are  saturated  with  oil,  which  is  easily  noticeable  by  its  heavy  dark 
color,  while  in  a  great  many  places  it  forms  pools  of  oil.  At  the  Bay  of  Ancon 
there  are  several  natural  fiows,  or  petroleum  springs,  which  distribute  the  oil 
freely  in  large  quantities  all  along  the  sea  beach.  Oil  is  also  seen  on  the  sea 
water  on  many  occasions  and  is  lost  in  the  ocean  at  the  following  places :  In 
front  of  the  village  of  Cangrejo,  in  the  neighborhood  of  the  port  of  Ballenita, 
in  front  of  the  lighthouse  of  Santa  Elena,  in  front  of  the  Punta  de  Mambra, 
and  in  Carolina. 

The  topography  of  the  country  is  in  part  undulating  to  hilly,  with  many 
valleys  and  ravines.  The  portions  of  San  Francisco,  Ecuador,  is  situated  on  a 
plain  which  stretches  from  the  Pacific  Ocean  to  the  Bay  of  Santa  Elena,  about 
5  miles  of  the  Promontory. 

The  places  where  petroleum  exists  near  the  surface  can  easily  be  detected 
by  the  discoloring  of  the  underlying  soil,  as  well  as  by  the  distinct  smell  which 
can  be  noticed  at  a  distance  of  a  few  hundred  feet  from  these  places. 

No  development  work  of  importance  has  been  done  at  Santa  Elena,  but  a 
considerable  number  of  shafts  and  holes  have  been  sunk  from  10  to  50  feet 
deep.  They  are  dug  about  10  by  10  feet  square.  The  odor  and  the  pressure  of 
gas  from  these  wells  have  prevented  any  further  development  by  hand  power, 
although  the  supply  of  oil  has  gradually  increased  as  a  greater  depth  was  at- 
tained. This  work  has  been  done  during  a  number  of  years  by  different  par- 
ties, and  although  most  of  these  holes  show  the  existence  of  a  considerable 
quantity  of  oil  in  the  strata  a  serious  work  has  not  been  carried  out.  This  is 
the  more  surprising,  as  fiowing  oil  has  been  known  to  exist  in  Santa  Elena  for 
centuries. 

After  the  earthquake  shocks  felt  along  the  west  coast  from  San  Francisco, 
Cal.,  to  Valparaiso,  Chile,  the  hand-dug  wells  at  Santa  Elena  have  been  pro- 
Digitized  by  v^ooQ  i(:r 


204       PBOGEEDINGS  SECOND  PAN  AMERIOAN  SCIBKTIFIC  00KQBES8. 

ducing  oil  in  larger  quantity  and  of  a  very  much  superior  quality,  and  at  the 
same  time  several  springs  started  to  flow  which  were  unknown  before  the 
earthquake.  Taking  Into  consideration  the  very  high  grade  of  crude  petroleum 
now  being  obtained  at  Santa  Elena,  and  that  these  hand-dug  wells  have  been 
capable  of  giving  a  yield  of  approximately  500  to  700  tons  per  month  for  a 
great  many  years,  go  to  prove  beyond  a  doubt  that  the  oil-producing  strata  lies 
at  greater  depth  than  any  yet  attained. 

A  shaft  was  sunk  to  a  depth  of  35  feet  at  San  Francisco.  (Claims  of  Ecua- 
dor.) After  passing  through  the  overlying  beds  of  clay  and  sandstones  the  oll- 
bearlng  strata  was  struck  at  a  depth  of  10  feet  from  the  surface.  It  appeared  in 
small  seams  intersected  by  sandstones  which  also  contained  oil.  At  35  feet  a 
larger  supply  of  oil  was  found  and  there  the  work  was  stopped.  I  do  not  know 
for  what  reason.  The  shaft  was  sunk  at  the  bottom  of  a  slope  bordering  one  of 
the  numerous  valleys  to  be  found  in  this  region.  The  oil  is  dark  green  in  color, 
its  specific  gravity  is  about  0.900,  and  can  be  classified  as  a  fuel  oil,  with 
about  20  per  cent  kerosene. 

Undoubtedly  the  oil  obtained  In  the  handplts  is  not  a  fair  sample  for  analysis, 
because  it  is  so  exposed  to  the  elements  that  the  valuable  and  more  volatile 
contents  have  escaped.  It  is  fair,  however,  to  assume  from  the  evidence  ob- 
tainable, that  the  oil  from  this  field  will  be  of  high  value  and  will  contain  a 
considerable  amount  of  the  light  oils. 

The  only  work  done  of  a  more  modern  nature  was  the  drilling  of  one  well, 
which  was  carried  down  to  about  2,000  feet  and  was  stopped  for  want  of  capital. 
In  this  well  oil  was  foimd  in  fairly  good  quantities  on  several  occasions,  also 
strong  gas.  The  probabilities  are  that  oil  at  depth  in  this  well  will  be  found 
to  be  abundant.  From  this  well  a  sample  was  taken  of  oil  encountered  at 
1,700  feet  and  sent  to  Paris,  as  I  am  Informed,  which,  on  analysis  there,  gave 
nearly  30  per  cent  of  motor  spirit,  which  Is  to  be  accepted  as  a  high-grade 
petroleum. 

An  analysis  made  by  myself  of  oil  from  a  San  Francisco  claim  of  Ecuador 
(a  hand-dug  well)  gave  on  an  average  the  following  results: 
Color:  Dark  greenish-brown,  with  some  fluorescence. 
Specific  gravity  at  60^  F.,  0.918. 
Kerosene,  specific  gravity  0.837,  36.90  per  cent. 
Lubricating  oils,  53.10  per  cent. 
Coke,  5.40  per  cent. 
Sulphur,  0.63  per  cent 

The  climate  of  Santa  Elena  Is  healthy,  and  although  only  3"*  south  of  the 
equator  the  temperature  In  the  shade  at  midday  seldom  rises  above  88*  F. 
Fevers  and  other  epidemic  diseases  are  unknown  there. 

Labor  is  cheap  and  plentlfuL  The  present  rate  of  wages  is  from  50  cents 
to  75  cents  (gold)  a  day.    The  men  are  both  willing  and  intelligent. 

In  Ecuador  a  mining  claim  consists  of  1,000  acres.  The  holder  of  a  claim 
is  entitled  to  all  surface  and  mining  rights,  which  are  granted  In  perpetuity, 
for  an  annual  payment  to  the  Government  of  $80  per  1,000  acres.  In  this  con- 
nection I  wish  to  state  that  I  am  responsible  In  part  for  the  liberal  mining  laws 
of  Ecuador  as  they  exist  at  present  As  a  member  of  the  lower  house,  I  put 
through,  in  1914,  a  bill  exempting  owners  from  the  payment  of  any  taxes, 
fiscal  or  municipal,  on  their  mines,  or  the  products  for  20  years,  beginning  with 
1915.  Machinery  and  all  equipment  for  the  work  Is  also  Imported  Into  Ecuador 
without  payment  of  duty. 

The  oil  field  at  Santa  Elena  is  very  well  situated  for  marketing  fuels  and 
refined  oUs,  owing  to  the  close  proximity  of  the  Panama  Canal,  which  will  be 
the  center  of  shipping  activities  in  the  near  future. 
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As  the  peninsula  of  Santa  Elena  is  bounded  by  the  Pacific  Ocean,  it  is  imme- 
dlAtely  tangible  to  all  sea  routes  of  the  world,  whilst  all  the  steamers  of  the 
various  steamship  companies  pass  within  a  mile  of  the  peninsula.  This  oil 
field  is  on  the  route  of  the  steamers  passing  north  and  south,  up  and  down  the 
coast,  and  within  650  miles  of  the  Panama  Canal.  In  and  around  Santa  Elena 
there  are  several  small  bays  and  every  facflity  necessary  for  liandllng  cargo  and 
petroleum,  and  are  a  safe  anchorage  at  all  times.  At  many  places  on  the 
coast  tl^  sea  is  sufficiently  deep  to  permit  vessels  of  fair  draft  to  approach 
close  to  the  shore,  thus  facilitating  the  landing  of  machinery,  etc.,  which  is 
effected  by  lighters,  as  is  the  case  in  many  places  down  the  western  coast 
of  South  America.  No  difficulties  present  themselves  for  building  piers  for 
landing  purposes  on  the  coast  of  Santa  Elena. 

All  the  oil  obtained  now  is  sold  for  fuel  in  the  city  of  Guayaquil  to  the  elec- 
tric-light plant,  the  brewery,  the  gas  plant,  and  other  industries,  and  they  are 
not  well  supplied.  A  small  quantity  of  oil  is  treated  in  a  little  refinery  located 
on  the  beach  at  Santa  Elena,  which  makes  no  pretense  of  saving  anything  but 
asphaltum. 

I  would  draw  your  attention  to  the  advantages  of  this  oil  field — ^first,  the 
absence  of  pipe-line  charges,  as  the  field  is  in  very  close  proximity  to  the  coast, 
and  the  short  transport  and  consequently  low  offshore  freight  to  reach  the 
markets  which  are  at  its  doors. 

In  conclusion  I  wish  to  state  that  in  my  own  opinion  it  only  requires  capital 
and  intelligent  exploitation  to  demonstrate  that  Ecuador  is  an  important  oil 
country  and  capable  of  eventually  comi>eting  with  the  oil  centers  of  the  world. 

The  Chairman.  The  Chair  begs  to  apologize  to  Mr.  Shaw  for  not 
giving  him  an  opportunity  of  replying  to  the  criticisms  made  of  his 
paper.  Before  Dr.  Andrade's  paper  is  taken  up  for  discussion 
we  will  hear  from  Mr.  Shaw. 

Mr.  Shaw.  I  wish  to  say,  first,  in  regard  to  the  classification  of  the 
oil  fields  over  the  United  States,  that  we  may  classify  the  oil  fields 
on  various  bases.  The  classification  in  my  paper  was  geographic, 
and  in  that  respect  the  oil  fields  fall  clearly  into  three  regions.  You 
might  classify  them  chemically  and  get  different  results;  geologically, 
you  would  get  another  arrangement ;  and,  as  has  been  said,  you  might 
go  to  an  indefinite  degree  of  refinement. 

As  to  capillarity,  I  think  Dr.  Day  is  mistaken  and  that  capillarity 
can  push  oil  into  the  larger  pores  because  the  force  is  greater  for 
water  than  for  oil.  I  think  that  another  point  should  be  made  in 
that  connection,  viz.,  that  capillarity  requires  two  or  three  substances 
and  that  it  varies  with  each  of  these  substances.  The  inference 
which  is  commonly  drawn  that  capillarity  depends  on  the  surface 
tension  of  the  liquid  is  a  mistake,  because  it  depends  also  on  the 
surrounding  solid. 

With  regard  to  the  foreign  works  on  petroleum,  it  seems  to  me  a 
little  distinction  should  be  made.  I  believe  that  students  of  petro- 
leum— at  least  the  younger  ones  in  the  United  States — on  going  to  the 
libraries  for  general  treatises  pull  down,  two  times  out  of  three, 


Digitized  by 


Google 


206       PBOCEEDIKGS  SECOND  PAN  aMEBICAN  SGIENTIFIO  00NGBB88. 

from  the  shelf  something  which  has  been  written  by  foreign  authors. 
That  the  investigations  which  have  been  carried  on  in  the  United 
States  are  of  less  importance  I  would  not  say  at  all,  but  it  seems  to  me 
the  most  used  and  useful  treatises  are,  as  I  say,  of  foreign  authorship. 
The  Chairman.  Time  will  not  permit  discussing  these  matters 
further.    Is  there  any  discussion  of  Dr.  Andrade's  paper? 

Mr.  Day.  It  is  a  great  pleasure  to  have  heard  of  the  good  prospects 
for  petroleum  in  Ecuador.  We  are  all  familiar  with  the  oil  and  the 
oil  fields  there  on  the  coast.  What  I  feel  particularly  interested  in  is 
the  apparently  favorable  attitude  of  the  Ecuadorian  Government 
toward  investments  in,  and  the  development  of,  these  oil  fields.  It  is 
rather  a  surprise  to  me  that  the  development  has  not  gone  on  more 
rapidly.  I  would  like  to  ask  Dr.  Andrade  to  tell  what  stopped 
the  development  of  the  Ecuadorian  fields  by  the  Dutch  and  other 
interests? 

Mr.  Andbade.  The  Pearson  Co.  in  1912  wanted  to  get  a  franchise 
from  our  Government,  but  they  wanted  too  much.  I  understand  they 
wanted  to  invest  a  million  or  a  half  million  dollars,  but  they  wanted 
us  to  make  too  many  concessions.  The  Ecuadorian  Government  ex- 
pected to  have  a  better  proposition,  and  had  been  expecting  it  from 
foreign  governments.  It  seemed  to  me  that  this  company,  however, 
wanted  to  control  two  or  three  of  the  oil-producing  fields.  The 
State  Department,  I  think,  in  Washington  took  up  the  matter.  I 
do  not  think,  however,  they  carried  out  the  dealings  with  the  Pearson 
people.  It  seems  to  me  that  occurred  in  1911  or  1912.  I  believe  a 
concession  was  granted  in  1907  which  extended  to  1910.  They  were 
given  free  exportations — free  without  any  taxes — and  it  was  said 
to  them  at  that  time  that  the  time  would  be  extended.  In  1915  the 
Congress  of  our  coimtry  extended  the  time  of  free  taxes  on  exporta- 
tions for  20  years.  I  understand  that  the  tax  on  the  properties  down 
there  is  only  $80  a  thousand  acres.  That  is  all  the  tax  they  have  to 
pay.  That  covers  everything.  The  capital  invested  has  no  tax  what- 
ever, and  it  does  not  matter  whether  the  profits  are  used  in  the 
country  or  not. 

Mr.  Day.  I  would  like  to  ask  if  the  grant  is  by  denouncement  or 
concession? 

Mr.  Andrade.  Usually  by  denouncement.  A  great  deal  of  the  land 
is  in  the  hands  of  private  persons. 

The  Chairman.  We  will  have  to  pass  on  to  the  next  paper  now. 
It  is  imf  ortimate  that  Dr.  Arnold  is  not  here  in  person  to  present  it. 
Mr.  Wegemann  has  agreed  to  present  Dr.  Arnold's  paper  on  ^^  Con- 
servation of  the  oil  and  gas  regions  of  the  Americas."  I  have  the 
great  pleasure  of  presenting  Mr.  C.  H.  Wegemann,  who  will  read  this 
paper  for  us. 
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CONSERVATION  OF  THE  OIL  AND  GAS  RESOURCES  OF  THE 

AMERICAS. 

By  RALPH  ARNOLD, 
Consulting  OeologM  and  Petroleum  Engineer,  Los  Angeles,  CaL 

ACKNO  W  LEDQHENTS. 

In  prei>arlng  a  paper  of  so  wide  a  scope  as  the  title  of  ttiis  one  implies  it 
becomes  necessary  to  seek  information  from  first-hand  sources  if  one  wishes  to 
make  his  data  at  all  complete.  The  writer  has  been  fortunate  in  having  the 
hearty  coop^ation  of  many  whose  personal  work  is  adding  day  by  day  to  our 
general  knowledge  of  the  gas  and  oil  fields  of  the  Americas.  Among  those  to 
whom  he  is  particularly  indebted  are  Dr.  Oeorge  Otis  Smith,  director  of  the 
United  States  Geological  Survey ;  W.  A.  Williams,  of  the  United  States  Bureau 
of  Mines;  Dr.  Eugene  Haanel,  Dr.  R.  G.  McCk)nnell,  and  Mr.  Wyatt  Malcolm, 
of  the  Canadian  Department  of  Mines;  Messrs.  Campbell  M.  Hunter,  James 
H.  Gardner,  Richard  Hice,  D.  C.  Stapletan,  R.  E.  Darke,  F.  E.  Vassar,  G. 
Jeffreys,  V.  R.  GnrfiAS,  W.  T.  S.  Doyle,  J.  S.  McKenna,  E.  DeGolyer,  R.  W. 
Stone,  Chester  Washbume.  Dr.  J.  C.  Branner,  Dr.  Bailey  Willis,  Dr.  G.  D. 
Harris,  and  Prof.  L.  C.  Glenn.  Among  the  more  important  sources  of 
written  information  to  whicli  the  writer  has  referred  are  the  publica- 
tions of  the  United  States  Geological  Survey;  several  State  surveys  and  the 
Canadian  Department  of  Mines;  "Treatise  on  petroleum,"  by  Sir  Boverton 
Redwood:  "Exploitation  du  p^trole."  by  L.  C.  Tassart;  "Oil  fields  of  western 
Canada,"  by  Dr.  T.  O.  Bosworth  (Petroleum  World,  vol.  12,  February,  1915) ; 
and  reports  by  Dr.  Anselmo  Windhausen,  of  Buenos  Aires,  and  others,  on  the 
oil  fields  of  Argentina. 

INTRODUCTION. 

In  a  recent  paper  ^  the  writer  has  estimated  the  future  available  oil  supply  of 
the  United  States  at  5,768,100,000  barrels,  which,  at  the  present  rate  of  consump- 
tion of  265,000,000  barrels  yearly,  would  last  only  22  years.  He  has  pointed 
out,  however,  that  as  the  production  of  oil  in  the  United  States  will  gradually 
decrease  from  year  to  year  the  total  available  supply  will  probably  spread  out 
over  a  period  of  50  to  75  years,  and  that  coincident  with  the  decrease  In  annual 
production  there  will  be  a  rise  in  price  from  the  present  average  of  about  95 
cents  a  barrel  to  twice  or  possibly  five  times  that  amount. 

It  is  the  purpose  of  the  present  paper  to  show  the  status  and  possibilities  of 
the  oil  industry  in  each  country  of  the  Americas  and  to  discuss  brlefiy  some  of 
the  ways  In  which  the  oil  resources  of  these  countries  can  best  be  conserved. 
Gas  will  be  mentioned  only  as  it  Is  Incidental  to  the  oil. 

Before  beginning  the  discussion,  it  will  be  well  to  enumerate  some  of  the 
factors  that  gov^*n  the  production  of  oil  and  gas  in  all  countries.  These  factors 
may  be  divided  into  two  groups — ^natural  factors  and  artificial  factors.  In  the 
group  of  natural  factors  are  rock  pressure,  or  pressure  und&c  which  the  oil 
and  gas  exist  in  their  underground  reservoir ;  viscosity  of  the  oil ;  and  thickness, 
extent,  porosity,  and  structure  of  the  reservoir  rock.  In  the  group  of  artificial 
factors  are  the  price  of  oil  or  gas,  which  is  the  dominant  factor,  and  such  others 
as  depth  of  wells,  time  required  to  complete  wells,  distance  separating  wells, 
conditions  of  wells,  pumps  and  other  equipment.  Improvement  in  methods  of 

^AmoM,  Balph,  Petroleum  Resources  of  the  United  States:  Bcon.  Geology,  vol.  z, 
pp.  695-712,  1915. 
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development  and  recovery,  water  complications,  discovery  of  new  fields,  distance 
of  fields  from  markets,  and  relative  cost  of  production  in  the  several  fields. 
These  conditions  have  all  been  briefly  discussed  in  the  paper  cited  at  the 
beginning  of  this  section. 

The  relative  rank  as  oil  producers  of  the  countries  of  the  Americas  with 
respect  to  one  another  and  to  the  countries  of  other  continents  is  shown  by 
the  following  table  compiled  by  Anna  B.  Ck)ons  under  the  supervision  of  J.  D. 
Northrop,  of  the  United  States  Geological  Survey,  giving  the  production  of  crude 
petroleum  in  1914  and  from  1850  to  1914,  in  barrels : 

Table  1. — WorWi  production  of  crude  petroleum  in  19H,  and  from  1859  to  J9H, 
with  percentage  of  production,  by  countries,  in  barrels  of  42  gallons. 


1914. 

1850-1914. 

Country. 

Production. 

Per 
cent. 

Production. 

Per 
cent. 

1.  United  States 

35 
22 
27 
70 
08 
00 
50 
78 
02 
64 
38 
38 
00 
05 
48 
.00 

66.86 

16.74 

5.20 

8.20 

3.17 

2.00 

1.26 

.68 

.48 

.25 

.19 

.16 

.16 

.05 

.01 

.01 

8,               AO 
1                145 
MO 
174 
(92 
110 
K)l 
£8 

rr2 

^28 
iOO 
100 

ao 

129 
.  100 

80.88 

2.  Rmrift 

20.00 

9,  M«tW.     

L62 

4.  Roumania 

2.11 

ff.  Pnt^  KfUftTn4lm... 

2.47 

6,  India 

L82 

7.  Gallola 

2.36 

8.  Japan , 

.48 

0.  Peru 

.26 

10,  Ckmnany 

.28 

11.  Eeypt./. 

.02 

12.  TrimtA 

.04 

18.  Areentfna 

•s* 

14.  Canada 

16.  Italy 

.01 

16.  Otber  oountrles 

.01} 

400,483,489 

loaoo 

5,503,282,936 

100.00 

1  Includes  British  Bomeo. 


s  Estimated. 


*  Includes  Formosa. 


As  nearly  three-fourths  of  the  world's  supply  comes  from  North  and  South 
America,  the  tremendous  influence  they  wield  in  this  great  Industry  is  ob- 
vious, and  in  view  of  the  fact  that  petroleum  Is  a  fundamental  necessity  of 
modern  civilization,  the  strength  of  the  New  World's  position  becomes  mani- 
fest The  countries  of  North  and  South  America  now  hold  relative  positions 
in  this  industry  indicated  by  the  following  order :  United  States,  Mexico,  Peru, 
Trinidad,  Argentina,  Canada,  Venezuela,  Colombia,  Bolivia,  and  Ecuador. 

OIL  FIELDS  OF  NORTH  AMEBICA. 

Indications  of  petroleum  are  found  in  most  of  the  countries  of  North  America. 
The  United  States  and  Mexico  are  the  largest  producers,  and  Canada  yields  a 
small  amount,  but  the  other  countries  are  nonproductive  at  present. 

NEWFOUNDLAND. 

Petroleum  was  first  discovered  in  Newfoundland  in  1812,  but  no  effort  was 
made  to  develop  it  for  over  half  a  century.  The  petroleum-bearing  area  of 
Newfoundland  is  confined  to  its  west  coast,  the  principal  localities,  according 
to  Redwood,  being  at  Port  au  Port  Bay  and  from  Bonne  Bay  to  Sandy  Bay. 
The  reservoir  rocks  are  the  porous  Lauzon  limestones  and  Levis  sandstones  of 
the  Quebec  group,  of  Ordovician  age.    The  oil  is  of  brown  color,  light  gravity, 
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and  parafan  base  and  ranges  from  86^  to  about  46"*  Baum^  (0.843  to  0.798 
specific  gravity).  Devel<^meDt  has  consisted  In  the  sinking  of  four  or  five 
wells  at  Parsons  Pond,  100  miles  northeast  of  Port  an  Port  Bay.  The  deepest 
well  attained  a  depth  of  1,500  feet  but  found  only  a  fair  showing  of  olL  Other 
wells  put  down  at  Port  au  Port  Bay  yielded  small  quantities  of  a  light  paraffin- 
base  oil.  No  conunerdally  important  deposits  of  petroleum  are  believed  to 
exist  in  this  island. 

CAN ADIAlf  OIL  FIELDS. 

General  features,— Th^  oil-producing  territory  of  C5anada  is  confined  at 
IM-esent  to  the  Province  of  Ontario,  where  an  area  of  about  25  square  miles  of 
proved  land  yields  the  total  annual  output  of  a  little  over  200,000  barrels  of  oil. 
Extensive  areas  in  western  Canada  offer  indications  suggesting  the  presence  of 
oil  in  commercial  quantities,  and  it  is  believed  that  the  future  will  see  the 
Dominion  take  its  place  as  an  important  producer  of  petroleum.  The  oil- 
yielding  formations  are  of  Ordovidan  to  Carboniferous  age  in  the  east  and  of 
Cambrian,  Devonian,  and  Cretaceous  age  in  the  west  The  oil  is  usually  found 
in  sandstones,  limestones,  or  dolomites,  associated  with  anticlines  and  domes. 
It  ranges  from  the  heavy  oil  of  asphaltic  type  in  Athabasca  to  the  high  grade 
refining  oils  of  88  to  48'  Baum4  (0.8434  to  0.7056  specific  gravity)  of  the  On- 
tario field.  The  initial  production  of  individual  wells  has  never  gone  above 
7,500  barrels  daily ;  the  present  average  pw  well  is  only  a  few  gallons.  The 
product  is  used  entirely  within  the  country. 

If  ova  Scotia. — Oil  seepages  occur  in  the  Carboniferous  shale  and  sandstone 
around  Lake  Ainslle,  on  Cape  Breton  Island,  in  Nova  Scotia,  but  shallow 
borings  made  here  have  not  been  rewarded  by  production.  This  evidence  and 
the  paucity  of  indications  elsewhere  in  the  Province  leads  to  the  conclusion 
that  it  win  never  yield  oil  in  commercial  amounts. 

yew  BmnBioick, — The  proved  oil  territory  of  New  Brunswick  occupies  an 
area  of  about  2J  square  miles.  It  lies  on  the  west  bank  of  Petltcodlac  River, 
between  Stony  Creek  and  Weldon  Oeek  in  Albert  County.  The  oil  occurs  in 
sandstone  beds,  which  are  possibly  in  the  nature  of  lenses  in  the  shales  of  the 
Albert  series  of  the  Carboniferous  system.  The  oil  has  a  paraffin  base,  is  free 
from  sulphur,  and  ranges  in  gravity  from  32  to  37''  Baum^  (0.882  to  0.838 
specific  gravity).  The  production  of  the  wells  is  small.  (Considerable  quanti- 
ties of  gas  accompany  the  oil.  Indications  of  petroleum  have  also  be^i  found 
along  anticlines  in  Kings  and  Westmoreland  (Counties.  To  judge  by  the  results 
of  drilling  in  this  Province  it  does  not  seem  probable  that  large  deposits  of 
petroleum  will  be  found  here. 

Quebec, — Discoveries  of  gas  In  commercial  quantities  and  Indications  of 
petroleum  have  stimulated  prospecting  in  (Quebec  over  a  long  period  of  time. 
<3a8  is  found  at  St.  Hyaclnthe,  St.  Gregoire,  Beausejour,  and  in  insignificant 
quantities  elsewhere.  Evidences  of  petroleum  occur  on  the  Saguenay,  Darts- 
mouth,  York,  St  John,  and  Malbey  Rivers.  The  area  chiefly  explored  lies  in 
the  basin  of  the  York  River  as  far  west  as  Falls  Brook.  The  hydrocarbons  are 
found  at  one  place  or  another  through  the  entire  geologic  series  from  the 
Trenton  limestone  (Ordovidan)  to  the  lower  Devonian,  but  the  upper  forma- 
tions yield  the  most  favorable  evidences  for  commercial  deposits.  The  oil  Indi- 
cations are  usually  associated  with  anticlinal  structure.  The  oil  is  mostly 
of  high  grade,  ranging  between  18  and  46''  Baum^  (0.948  to  0.795  specific 
gravity).  Development  has  been  carried  on  intermittently  for  a  period  of 
over  40  years  in  the  Qasp^  field,  but  no  uniformly  commercially  successful 
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results  have  been  realized,  although  some  deep  wells  have  been  sunk.  It  does 
not  appear  probable  that  the  Province  will  ever  yield  more  than  very  small 
quantities  of  oil. 

Ontario, — ^The  petroliferous  fields  of  Ontario*  the  most  important  oil-producing 
Province  of  Canada  up  to  the  present  time,  form  a  northeastward  continuation 
of  the  Ohio-Indiana  field  of  the  United  States.  The  producing  oil  fields  are 
limited  to  that  section  of  the  Province  lying  south  of  a  line  drawn  from  the 
west  end  of  Lake  Ontario  to  the  foot  of  Lake  Huron,  and  most  of  the  oil 
produced  comes  from  Lambton,  Kent,  Elgin,  and  Brant  Counties.  The  Oil 
Springs  pool  covers  2  square  miles,  and  the  Petroleo  field  covers  26  square  miles. 
None  of  the  others  cover  more  than  a  few  square  miles,  and  the  total  proved 
area  of  the  district  probably  does  not  exceed  50  square  miles.  The  formations 
yielding  oil  and  gas  range  from  the  Trenton  (Ordovidan)  to  the  Chemung  group 
(Devonian).  The  chief  source  of  oil  is  the  Onondaga  limestone  of  the  Devonian, 
and  the  principal  deposits  of  gas  are  found  in  the  Medina  sandstones  and  Tren- 
ton limestone.  The  Tilbury  field  derives  its  oil  from  the  Salina  formation  and 
Guelph  dolomite  of  the  Silurian.  The  rocks  as  a  rule  are  nearly  horizontal  and 
are  covered  by  a  great  thickness  of  drift  Domes  are  the  principal  structural 
features  affecting  accumulation  in  these  fields,  although  locally  porous  lenses 
or  pockets  and  crevices  afford  sites  for  commercial  deposits  of  oil.  The  wells 
range  in  d^th  between  800  and  500  feet,  and  in  production  from  an  individual 
initial  yield  of  7,500  barrels  daily,  in  one  of  the  wells  drilled  in  the  sixties, 
down  to  the  average  of  a  fraction  of  a  barrel  a  day  now  maintained  by  the 
wells  of  the  district.  The  Ontario  petroleums  are  rich  in  lubricating  oils  and 
give  good  yields  of  parafiin;  those  of  Lambton  County  run  as  high  as  2}  per 
cent  in  sulphur.  The  Lambton  County  oils  range  in  gravity  from  81**  to  35** 
Baum6  (0.8686  to  0.8485  specific  gravity) ;  those  of  TUbury  from  88**  to  41" 
Baum6  (0.8833  to  0.8187  specific  gravity).  The  relative  importance  of  the 
Ontario  pools  is  shown  in  the  following  figures  of  production  furnished  by  Mr. 
Wyatt  Malcolm,  of  the  Canadian  geological  survey : 

Tarle  2. — Production  of  petroleum  in  Ontario. 


County. 


1906. 


mo. 


1014. 


Lambton  Coonty 

BothweU  FMd 

Tflbory  and  Romney .  . 

Dntton 

OiKjodagA 


877,380 
44,827 

100^  M3 
19,S76 


2D6»4M 

80,906 

08,068 

7,762 

1,006 


164,180 
88,061 
1^680 

2,487 


There  are  a  few  other  fields  of  small  yi^d,  and  a  few  that  have  produced 
flmall  quantities  of  petroleum,  but  are  now  exhausted.  The  total  production  of 
Canada  in  1914  was  214,805  barrels,  practically  all  of  which  came  from  Ontario. 

In  view  of  the  f^cts  that  all  of  the  favorable  localities  in  the  Ontario  field 
have  been  pretty  thoroughly  prospected  and  that  the  decline  of  the  present 
pools  suggests  that  the  production  will  sink  to  rather  insignificant  quantities 
within  a  comparatively  short  time,  it  Is  evident  that  this  Province,  like  all  of 
the  others  in  eastern  Canada,  is  destined  to  play  but  a  very  minor  part  in  the 
oil  industry  of  the  future. 

Calgary  or  FootMU  field.— The  Calgary  or  Footlilll  field  received  more  atten- 
tion and  gained  more  notoriety  during  1914  tlian  any  other  oil  region  in  North 
America.  It  includes  the  narrow  belt  of  sharply  folded  and  faulted  Cretaceous 
rocks  that  extends  for  500  miles  northwestward  along  the  eastern  foot  of  the 
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Rocky  Mountains  from  the  international  boundary  into  northeastern  British 
Columbia,  and  the  parallel  wider  belt  of  low,  broad  domes  and  folds,  also  de- 
veloped in  the  Cretaceous  rocks,  in  the  plains  country  of  southern  Alberta  and 
Saskatchewan.  Oil  has  been  found  in  noteworthy,  if  not  yet  commercially 
remuneratiye,  quantities  in  shale  formations  above  the  Dakota  sandstone  along 
the  crests  of  sharply  folded  anticlines  in  the  narrow  belt  near  Calgary,  and  gas 
is  being  recovered  in  conmiercial  quantities  from  beds  at  practically  the  same 
horizons  In  the  broader  folds  in  the  plains  region  about  Medicine  Hat  The  oil 
from  the  Calgary  wells  ranges  from  88  to  62®  Baum6  (0.8338  to  0.7290  specific 
gravity),  and  the  highest-grade  oil  Is  a  very  unusual  natural  product.  The 
output  of  the  few  wells  that  have  struck  oil  in  the  Calgary  region  has  not  yet 
been  thoroughly  tested,  as  the  best  wells  have  produced  only  a  few  hundred 
barrels  in  all.  It  is  the  writer's  opinion  that  the  area  of  commercial  productiv- 
ity will  be  confined  to  a  few  square  miles  along  the  crests  of  locally  favorable 
anticlines  and  that  the  product,  though  small  in  quantity  for  individual  wells, 
will  for  the  most  part  be  an  oil  of  unusually  high  grade. 

Athabasca  or  Tar  8a/nd  field. — ^The  Athabasca  or  Tar  Sand  field  includes  the 
area  in  northern  Alberta  extending  from  a  locality  a  short  distance  north  of 
Edmonton  to  the  lower  reaches  of  Athabasca  River.  Throughout  portions  of 
this  region  Devonian  limestone  is  unconformably  overlain  by  asphalt-saturated 
sands  or  tar  sands  of  Cretaceous  age.  These  sands  are  in  places  as  much  as 
200  feet  thick,  and,  according  to  Bosworth,  cover  an  area  of  at  least  2,000  and 
possibly  10,000  square  miles.  If  uniformly  saturated,  they  would  contain 
200,000  million  tons  of  oil,  enough  to  satisty  the  woiid's  demand  at  tlie  present 
rate  for  2,000  years.  A  few  wells,  one  at  least  1,750  feet  deep,  have  been  put 
down  in  the  Tar  Sand  region,  and*consIderable  gas  and  a  little  oil  have  been 
recovered.  The  oil  is  black  and  viscous  and  yields  unusual  perc^itages  of  gaso- 
line, kerosene,  and  lubricants  for  its  relative  specific  gravity.  Owing  to  the 
poor  transportation  facilities  and  the  rather  unfavorable  structural  conditions 
for  the  accumulation  of  oil  in  the  localities  so  far  examined,  little  will  probably 
be  done  toward  the  immediate  development  of  this  region,  but  as  a  potential 
source  of  hydrocarbons  it  must  certainly  be  taken  into  account.  Those  who  are 
best  acquainted  with  it  are  the  most  enthusiastic  over  its  possibilities. 

Northicest  Territories. — According  to  Bosworth,  the  region  between  Peace 
and  Athabasca  Rivers  and  the  Arctic  Ocean,  covering  200,000  square  miles,  is 
occupied  largely  by  Devonian  limestones  and  shales,  which  at  many  points 
yield  direct  evidences  of  petroleum  in  the  form  of  seepages,  burnt  shale,  etc. 
The  structure  is  locally  favorable  for  the  accumulation  of  oil,  broad  anticlines 
prevailing  over  extensive  areas.  The  oil  is  apparently  of  light  gravity  and 
excellent  quality.  No  wells  have  yet  been  drilled  in  the  region  to  test  its  com- 
mercial possibilities,  and  although  it  is  at  present  isolated  from  the  markets  of 
the  world  by  hundreds  of  miles  of  trackless  wilderness,  it  must,  like  the  Tar 
Sand  field  to  the  south,  be  regarded  as  a  possible  source  of  future  supply  of  oil 
for  North  America. 

British  Columbia. — ^The  British  Columbia  or  Rocky  Mountain  field,  as  at 
present  known,  occupies  the  extreme  southeast  corner  of  British  Columbia  and 
the  extreme  southern  part  of  Alberta,  and  extends  across  the  international 
boundary  into  Montana.  The  region  is  that  of  the  great  overthrust  fault 
which  has  forced  the  mountain-making  mass  of  Cambrian  rocks  out  over  the 
Cretaceous  strata  of  the  plains  province.  On  Sage  Creek  and  other  adjacent 
tributaries  of  Flathead  River  on  the  west  and  on  Plncher  Creek  on  the  east 
well-defined  anticlines  in  the  Cambrian  beds  yield  seepages  of  a  light  oil,  and 
wells  drilled  at  both  localities  have  produced  petroleum  of  approximately  40* 
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Bauiu^  (0.8235  specific  gravity).  The  oil  from  Sage  Creek  Is  of  a  peculiar 
milky  color  and  an  unusual  composition  for  a  natural  oil  and  supports  the  the- 
ory that  It  has  been  derived  by  filtration  from  the  Cretaceous  beds  underlying 
the  Cambrian  In  the  area  of  the  thrust  fault.  It  Is  the  writer's  belief,  from 
personal  examination,  that  not  more  than  4  or  5  square  miles  of  this  field,  at 
the  most,  may  prove  productive  and  that  this  area  will  be  made  commercially 
productive  only  by  the  most  careful  management. 

UMTJSU   STATES. 

Oeneral  conditions.— The  oil  fields  of  the  United  States  are  fairly  well  dis- 
tributed geographically,  occupying  areas  from  the  Appalachian  Range  on  the 
east  to  California  on  the  west  and  from  the  Canadian  boundary  on  the  north 
to  the  Mexican  line  on  the  south.  They  are  usually  classified  as  the  Ap- 
palachian, Lima-Indiana,  Illinois,  Mid-Continent,  Gulf,  Rocky  Mountain,  Cali- 
fornia, and  Alaska  fields.  Their  proved  area  Includes  over  4,100  square  miles ; 
the  prospective  territory  nearly  1,000  square  miles.  The  total  production  to 
1914  was  8,885,457,180  barrels;  the  estimated  future  supply  is  5,768,100,000 
barrels.  The  oil  Is  found  In  formations  ranging  in  age  from  the  Ordovldan  to 
the  latest  Tertiary  and  Quaternary,  usually  in  sandstones  or  limestones.  Prac- 
tically all  types  of  structure  are  present  In  the  productive  areas,  but  anticlines 
and  domes  predominate. 

In  quality  the  oil  ranges  from  the  asphalt-base  oils  of  California  and  Texas 
whose  gravity  is  from  lO"*  to  85''  Baumd  (1.000  to  0.8485  lE^ieclfic  gravity),  to  the 
lightest  parafiln-base  oils  of  the  Eastern  States,  whose  gravity  is  from  25"* 
to  52*  Baum6  (0.9082  to  0.7692  specific  gravity).  The  maximum  production  for 
most  of  the  wells  is  10,000  barrels  dally,  although  there  have  been  dally  records 
of  58,000  barrels  In  California  and  75,000  barrels  In  Texas.  The  wells  range 
in  depth  from  200  to  more  than  6,000  feet  Oil  pipe-line  transportation  systems 
extend  for  hundreds  of  miles  in  certain  parts  of  the  country. 

At  the  present  rate  of  consumption — ^about  265,000,000  barrels  a  year — ^the 
estimated  supply  of  5,763400,000  barrels  would  last  only  22  years.  However, 
as  has  been  pointed  out,  the  production  of  oil  in  the  United  States  will  grad- 
ually decrease  from  year  to  year,  and  It  is  therefore  believed  that  the  total 
available  supply  will  last  for  a  period  of  50  to  75  years.  The  price  of  oil,  which 
now  ranges  from  40  cents  to  $2  a  barrel  (average,  95  cents),  depending  on  the 
locality  and  grade,  probably  will  Increase  to  figures  approximating  $1  a  barrel 
for  fuel  oil  and  possibly  $5  or  more  for  oil  of  the  lighter  grades.  All  other 
factors  being  equal,  a  barrel  of  fuel  oil  compared  with  coal  is  worth  to-day  98 
cents  on  the  Pacific  coast  Dven  were  oil  to  be  used  only  as  a  fuel  the  tendency 
would  be  for  It  to  rise  in  price  until  it  reached  a  point  set  by  the  value  of  coal 
In  the  same  regions.  Because  of  the  ease  of  handling,  cleanliness,  and  other 
points  in  favor  of  oil  there  is  no  doubt  that  eventually  It  will  be  sold  at  a  higher 
price  than  would  be  warranted  by  Its  heat  value  compared  with  that  of  coal. 

Before  the  free  natural  petroleum  in  the  earth  is  exhausted  a  beginning  will 
have  been  made  in  utilizing  the  oil  shales  of  Colorado,  Utah,  California,  and 
other  States  as  a  source  of  petroleum,  and  artificial  oil  made  from  animal  and 
vegetable  waste  will  probably  also  be  available  to  take  its  place.  Even  at  the 
present  time  the  necessities  of  war  have  led  certain  of  the  European  Govern- 
ments to  utilize  various  substitutes  for  petroleum  and  its  derivatives,  the  sub- 
stitutes in  general  being  made  from  organic  substances. 

The  relative  rank  of  the  States  is  shown  in  the  following  table,  which  gives 
the  marketed  production  for  the  year  1914,  and  the  total  from  1859  to  1914: 
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Table  8. — Production  of  petroleum  in  the  United  States  for  19H  and  from 

1859  to  191h  in  barreU} 


1014 

1860  to  1014 

1014. 

1850  to  1014. 

rVkllfnrnifi 

0«          27 

72          !M 

2]           40 

2C           84 

14           35 

g           82 

8           52 

«           35 

a           76 

I           85 
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:             50 

^               68 

2               116 

2               t81 

33 

2               115 

4               104 

••               13 

M 

62 

1              KX) 

New  York 

038,074 
502,441 
222,773 

i 

>0,d06,070 

Oh-V^horn^ 

Kentucky 

TIHtuiI^ 

Colorador. 

10,M0,143 

T«ms . 

Alf^lrft 

T.nnl«l^iif^. 

Iflohlgan 

M 

W€8t  Virgixiia 

Miaeouri 

W.712 

Ohio. 1 
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« Included  in  "Other  States.' 
'Included  in  "Missouri." 
(Includes  New  York. 


Appalachian  fields — ^The  Appalachian  field  extends  from  southwestern  New 
York  through  western  Pennsylvania,  southeastern  Ohio,  West  Virginia,  and  east- 
ern Kentudcy  into  northern  Tennessee.  The  proved  area  is  1,965  square  miles ; 
the  proq;)ective  area,  260  square  miles.  The  production  of  the  field  for  1914  was 
24,101,048  barrels.  The  total  production  to  1914  was  1,266,051,461  barrels;  the 
probable  future  production  is  464,000,000  barrels ;  and  the  field  is  therefore  78 
per  cent  exhausted.  The  formations  yielding  the  oil  throughout  this  field  are 
of  Devonian  and  Carboniferous  age.  The  oil  occurs  along  the  axes  and  on  the 
flanks  of  anticlines,  parallel  in  general  with  the  strike  of  the  Appalachian 
Mountains,  and  on  minor  terraces  or  other  structural  features  associated  with 
the  anticlines.  Here  and  there  it  has  been  found  in  waterless  synclines.  The 
reservoir  rocks  are  principally  sandstones  and  coarse  sediments.  The  oil  from 
this  field  is  of  the  best  quality  in  the  world,  yielding  a  high  percentage  of  the 
lighter  oils  such  as  gasoline  and  kerosene,  and  is  utilized  entirely  for  refining. 
It  is  of  paraffin  base  and  ranges  in  gravity  from  25''  Baum6  (0.9082  to  0.7778 
specific  gravity) ;  the  heavier  grades  come  only  from  the  south  end  of  the  field. 
The  price  of  **  Pennsylvania  grade  "  oil  is  always  high,  reaching  $2.50  a  barrel. 
The  average  daily  production  of  the  wells  is  low,  being  0.2  to  0.4  barrel  in  1911. 
This  field  is  almost  completely  developed  except  the  portions  in  Kentucky  and 
Tennessee,  and  even  here  late  prospecting  has  resulted  only  in  negative  results 
In  a  majority  of  tests. 

lAma-Indiana  field. — ^The  Lima-Indiana  field  covers  a  considerable  portion  of 
northwestern  Ohio  and  eastern  Indiana.  The  proved  area  covers  1,035  square 
miles ;  the  prospective  area,  140  square  miles.  The  production  of  the  field  for 
1914  was  5,062,548  barrels.  The  total  production  of  the  field  to  1914  was  293,- 
043,331  barrels ;  the  estimated  future  production  is  118,000,000  barrels ;  and  the 
field  is  therefore  about  72  per  cent  exhausted.  The  oil  is  derived  from  rocks  of 
Ordovician,  Silurian,  and  Carboniferous  age,  largely  from  the  Trenton  limestone, 
the  reservoir  rocks  being  porous  dolomitic  lenses  or  beds  or  sandstones.  Favor- 
able structures,  such  as  half  domes  and  terraces,  on  the  fianks  of  the  Cincinnati 
uplift  usually  harbor  the  commercial  deposits.  The  oil  is  of  paraffin  base, 
ranges  in  gravity  ^om  30  to  35**  Baum6  (0.8750  to  0.8484  specific  gravity),  car- 
ries a  little  sulphur,  and  is  utilized  entirely  for  refining.  The  average  initial 
daily  production  of  the  wells  up  to  1911  was  15.5  barrels;  the  average  daily 
production  per  well  for  that  year  was  0.7  barrels.  This  field  also  is  almost  com- 
pletely outlined,  although  new  pools  are  being  discovered  occasionally. 

lUinoia  field.— The  Illinois  field  occupies  a  strip  of  territory  along  the  La  SaUe 
anticline,  in  the  southeastern  part  of  the  State,  and  extends  a  short  distance 
into  Indiana.    The  proved  area  of  the  field  is  400  square  miles ;  the  prospective 
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area  100  square  miles.  The  production  of  the  field  for  1914  was  21,919,749 
barrels.  The  total  production  of  the  field  to  1914  was  232,326,616  barrels ;  its 
estimated  future  supply  is  400,000,000  barrels ;  and  the  field  is.  therefore,  about 
36  per  cent  exhausted.  The  oil  is  derived  largely  from  Pennsylvanian  rocks  and 
In  part  from  upper  Mississlppian  rocks  (both  Carboniferous).  It  occurs  prin- 
cipally in  well-defined  sandstone  beds  along  the  crest  of  the  unsymmetrical 
La  Salle  anticline.  Impregnation  is  governed  locally  by  the  lithologic  char- 
acter of  the  reservoir  rock.  A  little  of  the  oil  comes  from  limestone.  The  oil 
is  of  paraffin  base,  although  locally  carrying  some  asphalt.  It  ranges  in  gravity 
from  28  to  89**  Baum6  (0.8860  to  0.8284  specific  gravity),  and  is  used  princi- 
pally for  refining.  The  average  initial  daily  production  up  to  1911  was  63 
barrels ;  the  average  daily  production  of  the  Individual  wells  for  the  same  year 
was  4.2  barrels.  With  the  exception  of  some  possible  territory  in  the  western 
part  of  the  State,  the  Illinois  productive  area  is  well  defined  at  the  present  time. 

Mid-Continent  field. — ^The  Mid-CJontlnent  field  comprises  the  pools  in  Oklahoma, 
southeastern  Kansas,  and  northern  Texas.  The  proved  area  of  this  field  Is  about 
377  square  miles ;  the  prospective  area  203  square  miles.  The  production  of  the 
field  for  1914  was  97,995,400  barrels.  The  total  production  to  1914  was  494,- 
179,921  barrels;  the  estimated  future  production  is  1,852,000,000  barrels;  and 
the  field  Is,  therefore,  about  28  per  cent  exhausted.  The  oil  Is  obtained  from 
the  sandstones  of  the  Pennsylvanian  (Carboniferous)  formations  In  domes,  half 
domes,  or  terraces,  and  local  anticlines  on  the  flanks  of  the  great  Czark  uplift. 
The  oil  is  of  paraflln  base,  ranges  in  gravity  from  27  to  41*  Baum6  (0.8917 
to  0.8187  specific  gravity),  and  is  used  for  refining.  It  is  piped  to  the  Gulf 
and  also  to  Indiana  and  other  Eastern  States.  The  development  In  this  field 
has  been  rapid  during  the  last  few  years,  some  of  the  pools  being  highly  pro- 
ductive. The  average  initial  daily  production  of  the  wells  In  1911  was  119 
barrels;  the  average  daily  production,  8.6  barrels.  A  considerable  percentage 
of  this  field  yet  remains  to  be  prospected,  the  bulk  of  the  untested  land  lying 
in  Texas. 

Oulf  field, — ^The  Gulf  field  Includes  the  pools  lying  along  the  coastal  plain  of 
Louisiana  and  Texas.  The  proved  area  in  this  field  Is  about  127  square  miles ; 
the  prospective  area  90  square  miles.  The  production  of  the  field  for  1914  was 
13,117,528  barrels.  The  total  production  to  1914  was  289,895,433  barrels;  the 
estimated  future  production  is  303,000,000  barrels;  and  the  field  Is  therefore 
about  48  per  cent  exhausted.  The  oil  occurs  for  the  most  part  In  domes,  asso- 
ciated with  deposits  of  salt  and  gypsum.  The  age  of  the  containing  rocks 
ranges  from  Cretaceous  to  Quaternary.  The  reservoir  rock  is  usually  porous 
dolomitic  limestone  or  sandstone.  The  oil  of  northern  Louisiana  occurs  In 
Cretaceous  and  Eocene  rocks  along  an  uplift  or  fold.  The  oils  of  the  Gulf  field 
vary  greatly  In  composition;  those  In  the  strictly  coastal  belt  range  from  15 
to  27.7**  Baum§  (0.9655  to  0.8878  specific  gravity)  and  are  of  asphalt  base; 
those  of  northern  Louisiana  range  from  25  to  43.6*  Baum§  (0.9031  to  0.8065 
specific  gravity),  and  are  of  paraffin  base.  Sulphur  usually  accompanies  the 
heavy  oil.  The  lighter  oils  are  used  for  refining,  the  heavier  oil  for  fuel. 
Some  of  the  Individual  wells  have  been  very  productive,  a  dally  fiow  of  75,000 
barrels  being  recorded  for  at  least  one  well.  Most  of  the  pools  are  rather 
short  lived.  In  1911  the  average  Initial  daily  fiow  for  the  Gulf  coastal  pools  was 
257  barrels,  and  for  northern  Louisiana  1,176  barrels ;  the  daily  average  for  the 
field  60  barrels.    Some  territory  still  remains  untested  in  this  field. 

Rocky  Mountain  field, — ^The  Rocky  Mountain  field  embaces  pools  In  Wyoming 
and  Colorado  and  untested  deposits  In  Utah  and  New  Mexico.  The  proved 
area  In  this  field  Is  about  48  square  miles,  the  prospective  area  about  55  square 
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miles.  The  production  of  the  field  for  1914  was  3,783,148  barrels.  The  total 
production  to  1914  was  18,614,087  barrels,  the  estimated  future  supply  Is  321,- 
000,000  barrels,  and  the  field  is  therefore  about  6  per  cent  exhausted.  The  oil 
occurs  In  beds  of  Carboniferous,  Tr lassie  (?),  and  Cretaceous  age,  as  a  rule 
in  sandstone  interbedded  with  shale,  though  locally  In  fracture  zones.  Typical 
dome  structure  affords  the  most  favorably  locations,  but  a  few  commercial 
deposits  occur  in  monoclines  or  Interrupted  monoclines.  The  oils  from  the  older 
formations  range  in  gravity  from  18  to  24**  Baum6  (0.9459  to  0.9091  specific 
gravity),  are  of  asphalt  base,  and  are  used  largely  for  fuel;  those  from  the 
Cretaceous  beds  range  from  32  to  48**  Baum6  (0.8642  to  0.7865  specific  gravity), 
are  of  parafiln  base,  and  are  refined,  jrielding  high  percentages  of  gasoline, 
kerosene,  and  distillates.  The  productivity  of  individual  wells  usually  Is  not 
large,  the  average  dally  yield  being  about  25  barrels  in  1913.  The  potentiali- 
ties of  the  Rocky  Mountain  field  are  not  great  unless  the  extensive  deposits 
of  oil  shale  in  northwestern  Colorado  and  northeastern  Utah  are  taken  Into 
account  As  these  deposits  will  require  a  distillation  process  for  the  recovery 
of  their  oil  contents,  they  are  not  included  under  the  head  of  free-oil  deposits. 

California  field, — California  produces  more  petroleum  than  any  other  State 
in  the  Union.  The  oil  is  derived  from  rocks  of  Cretaceous  to  late  Tertiary 
age,  the  great  bulk  coming  from  the  Miocene.  Nearly  every  type  of  struc- 
ture peculiar  to  the  coast  ranges  yields  commercial  quantities  of  oil,  anti- 
clines, domes,  plunging  anticlines,  monoclines,  and  fault  zones  being  the 
principal  sources.  The  reservoir  rocks  are  usually  sand  and  sandstone, 
though  fracture  joints  in  shale  carry  oil  in  at  least  one  district.  The  oil 
is  practically  all  of  asphalt  base,  although  paraffin  in  quantities  up  to  4  per 
cent  Is  found  in  a  little  of  the  oil  from  the  Cretaceous  and  £k>cene  rocks. 
The  oil  ranges  in  gravity  from  12  to  35''  Baum6  (0.9859  ^o  0.8484  specific 
gravity),  and  about  70  per  cent  of  it  is  topped  or  refined.  Much  of  the  heavy 
oil  is  used  for  fuel  and  road  dressing.  The  proved  area  in  this  field  Is  156 
square  miles;  the  prospective  area  40  square  miles.  The  production  of  the 
field  for  1914  was  99,775,327  barrels.  The  total  production  of  the  field  to 
1914  was  741,273,559  barrels;  the  estimated  future  production  is  2,300,000,000 
barrels;  and  the  field  is  therefore  about  24  per  cent  exhausted.  The  pro- 
ductivity of  individual  wells  has  reached  58,000  barrels  daily;  the  average 
daily  production  was  45J2  barrels  in  1913.  The  oil  districts  of  California 
are  practically  outlined  to-day,  and  little  in  the  way  of  additional  acreage 
is  to  be  expected  in  the  future. 

Alaska  field. — Small  quantities  of  oil  have  been  obtained  from  the  Jurassic 
rocks  of  western  Alaska  and  the  early  Tertiary  rocks  of  eastern  Alaska. 
The  oil  occurs  In  sandstone  along  well-defined  anticlines,  some  of  which  are 
faulted.  It  ranges  in  gravity  from  8D  to  45.9"*  Baumfi  (0.8260  to  0.7958  spe- 
cific gravity)  and  is  of  an  excellent  refining  grade.  The  wells  so  far  drilled 
are  small  producers.  About  15  square  miles  of  territory  is  known  to  carry 
some  favorable  indications  of  petroleum,  but  the  commercial  productivity  of 
the  Alaskan  deposits  remains  to  be  proved. 

OtJier  fields. — ^In  addition  to  the  deposits  in  the  States,  included  in  the 
above-mentioned  fields,  oil  occurs  in  small  quantities  in  Michigan  (a  con- 
tinuation of  the  Petroleo  field  of  Canada)  and  in  Missouri  (a  continuation 
of  the  Oklahoma  field).  These  States  and  Alaska  together  produced  only 
7,792  barrels  in  1914.  Alabama  and  Mississippi  also  are  said  to  show  pos- 
Blbilities  of  oil. 

Summary  table  of  the  States. — The  following  table  summarizes  the  prin- 
cipal points  regarding  the  oil-producing  States : 
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MEZIOO. 

Oeneral  features,* — The  known  oil  fields  of  Mexico  are  induded  within  two 
great  regions,  both  of  which  are  segments  of  the  Gulf  coastal  plain — the 
Tamplco-Tuzpam  and  Tehnantepec-Tabasco  regions.  The  Tampico-Tuxpam 
region  is  the  larger  and  better  known  and  consists  of  that  part  of  the  coastal 
plain  tributary  to  and  depending  mostly  for  supplies  on  transportation  through 
the  ports  of  Tampico,  in  the  State  of  Tamaullpas,  and  Tuxpam,  in  the  State 
of  Vera  Cruz.  It  covers  approximately  that  part  of  the  coastal  plain  between 
Soto  la. Marina  and  Tecolutla  Rivers*  an  area  of  some  20,000  square  miles.  It 
includes  parts  of  the  States  of  Tamaullpas,  Vera  Cruz,  San  Luis  Potosi,  Puebla, 
and  Hidalgo,  and  embraces  some  15  oil  fields.  The  Tehuantepec-Tabasco  r^on 
consists  of  that  part  of  the  coastal  plain  included  In  and  between  the  valleys  of 
the  Coatzacoalcos  and  Grljalva  Rivers  and  Includes  parts  of  the  States  of 
Vera  Cruz,  Tabasco,  and  Chiapas.  This  region  embraces  some  four  or  five  oil 
fields.  A  very  rough  estimate  places  the  proved  area  in  the  two  regions  at  25 
square  miles ;  the  prospective  area  at  500  to  1,000  square  miles. 

Exploration  has  advanced  too  little,  and  the  Mexican  fields  are  too  young  to 
justify  any  but  approximate  estimates  of  the  proved,  probable,  or  possible  oil 
territory  in  each  field,  nor  are  such  estimates  of  much  value  even  for  compara- 
tive purposes  without  a  full  consideration  of  other  factors  that  are  as  yet 
undetermined.  Inasmuch  as  less  than  700  wells  have  been  drilled  for  oil  in  the 
entire  Republic  up  to  the  present  time,  and  as  almost  two-thirds  of  the  entire 
quantity  of  oil  produced  has  come  from  two  wells,  neithar  of  which  is  more 
than  6  years  old,  it  would  be  rash  indeed  to  give  too  much  weight  to  estimates 
of  unit  areas. 

The  principal  oil-yielding  rocks  in  the  Tampico-Tuxpam  region  are  the 
TamasoiK)  limestone,  of  Cretaceous  age,  and  the  overlying  San  F^pe  series,  of 
Cretaceous  or  Eocene  age.  The  oil  in  the  San  Felipe  rocks  has  apparently 
migrated  from  the  underlying  Tamasopo  through  faults,  fissures,  and  broken 
contact  zones  between  sedimentary  and  Intrusive  rocks.  Some  oil  is  found  in 
the  overlying  Mendez  shale,  of  Ek>cene  age,  and  the  Ollgocene  limestones  which 
overlie  the  Eocene.  This  oil  also  Is  evidently  derived  from  the  Tamasopo  lime- 
stone. The  oil-bearing  rocks  of  the  T^uantepec-Tabasco  region  are  true  quartz 
sands  of  Biiocene  ( ?)  and  Pliocene  age. 

The  Tamasopo  limestone,  the  principal  oil-yleldlng  rock,  is  a  massive-bedded, 
fossil  if erous,  hard,  porcelainlike  limestone.  It  Is  locally  porous  or  cavernous 
as  a  result  of  solution.  It  Is  not  dolomitlc,  but  Is  somewhat  siliceous.  The 
overlying  San  Felipe  beds  are  a  series  of  alternating  Impure  limestones  and 
shales,  In  which  the  oil  occurs  to  some  extent  in  porous  limestone  members, 
but  more  generally,  perhaps,  in  interstices  in  the  shales.  Many  wells  that  are 
apparently  finished  in  the  San  Felipe  draw  their  major  oil  supply  from  the 
Tamasopo  limestone  through  fissures.  Potero  No.  4  was  finished  in  the  San 
Felipe,  but  a  great  number  of  blocks  of  Tamasopo  rock  were  blown  out  when 
the  well  came  In. 

The  fields  of  the  Tampico  region  are  generally  anticlinal  in  structure  so  far 
as  Is  known ;  the  San  Diego,  Caslano,  Naranjos,  Tlerra  Amarllla,  Potrero,  and 
Alamo  fields  being  markedly  so.  The  structure  of  the  Topila,  Panuco,  Ebano, 
Chljol,  and  Chila  Salinas  fields  is  not  determined,  but  it  is  probable  that  they 
are  the  result  of  the  filling  of  porous  beds  In  the  San  Felipe  formation  through 

^This  section  Is  copied  practically  verbatim  from  statements  Idndly  prepared  for  the 
writer  by  Mr.  John  8.  McKenna,  under  the  direction  of  Mr.  V.  R.  Garflas,  and  by 
Mr.  B.  DeGolyer. 
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fissures  that  extend  to  the  Tamasopo,  and  that  the  structure  Is  not  a  vital 
factor  In  the  accumulation  of  the  oil  deposit.  The  Furbero  field  is  structurally 
a  laccolith  or  sill  Intruded  into  the  Mendez  shales  on  a  preexisting  anticline. 
The  shales  were  metamorphosed  by  the  intrusion  and  the  igneous  rock  of  the 
sill  was  subsequently  altered,  thus  providing  pore  space.  The  oil  evidently 
came  from  the  Tamasopo  limestone. 

The  oldest  Mexican  field  dates  as  an  important  producer  from  1906,  the 
Isthmus  fields  from  1907,  and  the  most  productive  fields  from  the  latter  part 
of  1910.  There  are  almost  no  data  to  be  had  regarding  the  life  of  a  field  or 
of  a  well.  Laguna  No.  2  of  the  Ebano  field  came  In  Nov«nber  7,  1906,  with  an 
Initial  production  of  500  barrels  a  day.  Five  years  later,  In  December,  1911,  It 
was  producing  450  barrels  a  day.  No  Information  Is  available  regarding  the 
larger  wells,  for  the  potential  production  so  far  exceeds  the  actual  production, 
because  of  a  lack  of  transportation  facilities,  that  for  many  wells  the  true 
capacity,  Initial,  potential,  or  present  Is  unlmown.  The  largest  gauged  produc- 
tion Is  that  of  Potrero  No.  4,  at  some  110,000  barrels  dally.  Caslano  No.  7  has 
yielded  a  total  production  to  the  present  time  of  some  40,000,000  barrels,  with 
no  apparent  sign  of  decline. 

The  following  table  shows  the  range  In  production  of  Individual  wells  and 
the  present  dally  production  by  districts : 

Table  5. — Range  in  production  of  inditHdual  tcelU  and  daily  production  hy 

districts. 


District. 


Range  in 
daily  pro- 
duction 
per  well. 


Net 
present 
daily 
produc- 
tion for 
the  dis- 
trict. 


Ebano... 
Panuco. . 
Haasteca. 
Tuxpam. 


Barrels. 

60-«,000 
50-100,000 
60-110,000 

50-10,000 


Barrdi. 
5,000 

ao,ooo 

45,000 
10,000 


80,000 


The  bulk  of  the  oils  at  present  produced  commercially  are  heavy  oils  of  mixed 
asphalt  and  paraflin  base.  The  oils  of  the  Tehuautepec-Tabasco  region  are  the 
lightest,  their  gravity  ranging  from  about  15**  to  29**  Baum6  (0.964  to  0.882 
8I)eclfic  gravity).  The  oils  of  the  Tamplco-Tuxpam  region  are  somewhat 
heavier  and  fall  into  two  general  classes,  the  heavy  oils  of  the  Panuco  River 
Valley  fields,  with  gravity  of  nearly  10°  to  14**  Baum6  (0.896  to  0.972  specific 
gravity),  and  the  lighter  oils  of  the  Caslano,  Potrero,  Furbero,  and  other  fields, 
with  gravity  of  19**  to  26**  Beaum6  (0.940  to  0.900  specific  gravity).  A  very  high- 
grade  oil,  about  49*  Baum6  (0.783  specific  gravity)  has  been  discovered  south 
of  Valles,  in  San  Luis  Potosl,  but  revolutionary  disturbances  have  precluded  the 
development  of  this  deposit  up  to  the  present  time. 

The  oil  is  usually  accompanied  by  and  associated  with  a  considerable  quan- 
tity of  gas,  all  "wet"  so  far  as  known.  White  estimates  that  10,000,000  to 
12,0(X),000  cubic  feet  of  gas  Is  produced  dally  by  Caslano  No.  7,  and  It  Is  probable 
that  a  like  quantity  Is  produced  at  Potrero.  A  well  In  the  Toplla  field  came  In 
last  May  with  an  estimated  dally  flow  of  15,000,000  cubic  feet  of  "wet"  gas. 
The  Alamo  field  Is  said  to  have  a  potential  dally  production  of  4,000,000  to 
6,000,000  cubic  feet  of  "  wet "  gas. 
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The  depth  of  the  producing  wells  of  the  Tampico-Tuxpam  region  ranges  from 
113  feet,  in  Tanhuijo  well  No.  1,  to  4,000  feet,  in  San  Pedro  well  No.  1,  though 
most  of  the  large  producers  are  between  1,600  and  2,500  feet  deep.  E3xploratory 
wells  3,000  to  4,000  feet  deep  are  not  uncommon,  and  Furbero  No.  19,  the  deep- 
est well  In  Mexico,  has  reached  a  depth  of  4,640  feet.  The  wells  of  the  Tehuan- 
tepec-Tabasco  region  are  relatively  shallow. 

The  following  table  summarizes  information  about  the.  opera  ting  companies 
and  wells : 

Table  6. — Operating  companies  and  iceU  data,  Mexico. 


District 


Haasteca. , 

Ebano 

Tnzpom 

Panuco  (Topila) 

Panuco  (Panuco) 

Panuco  (other  fields). 


Com- 
panies. 


Wells        Wells 

produc-       being 

ing.        driUed. 


-I- 


28  ! 
5 

2| 
123 
»60  I 

2  I 


27 


Dry 
holes  or 
aban- 
doned 
wells. 


40 


Idle 
wells. 


Depth 

(feet). 


1,700-3,000 
1,500 
2,000 
2,600 


nO-4,000 


'Completed. 

Both  the  rotary  hydraulic  and  standard  cable  systems  of  drilling  are 
used.  The  former  is  particularly  efficient  and  rapid  in  drilling  through  the 
great  shale  formation  which  overlies  the  oil  zone;  the  latter  is  most  effi- 
cient for  drilling  the  alternating  shales  and  limestones  of  the  San  Felipe 
series  and  the  hard  limestone  of  the  Tamasopo,  the  producing  formations. 
Though  both  systems  are  used  for  the  entire  completion  of  the  wells,  a  com- 
bination of  the  two  is  generally  regarded  as  most  efficient  and  is  in  general 
use.  The  Canadian  pole  tool  and  Fauck  systems  have  each  been  tried  in 
this  region,  but,  as  they  present  no  decided  advantages,  and  it  is  difficult 
to  obtain  repairs,  spare  parts,  etc.,  they  have  been  abandoned. 

The  first  and  most  general  use  for  Mexican  crude  oil,  aside  from  sup- 
plying oil  for  refining,  for  local  trade,  has  been  as  a  fuel  oil.  More  than 
half  the  oil  produced  in  Mexico  is  exported  to  the  United  States,  where  it 
is  used  for  the  most  part  as  fuel  oil.  Shipments  are  also  made  to  Central 
and  South  American  and  EiUropean  ports.  Considerable  quantities  of  refined 
oils,  including  fuel  oil,  are  exported  to  Great  Britain.  Asphalts,  road  oils, 
and  similar  products  are  exported  to  Canada,  the  United  States,  and  Europe. 
The  present  tendency,  with  the  increased  refining  facilities  at  Tampico  and 
the  better  development  of  refining  practice,  both  in  Mexico  and  in  the  United 
States,  is  to  top  the  crude  oil  before  using  it  for  fuel  and  thus  save  the 
lighter  and  more  valuable  constituents. 

Several  American  and  European  financial  groups  interested  in  the  petroleum 
industry  are  represented  in  the  Mexican  fields. 

The  Mexican  Petroleum  Co.  (Ltd.)  and  its  subsidiaries  (Doheny  interests) 
are  at  present  the  largest  producers  and  best  equipped  as  regards  camps  and 
facilities  for  transportation  and  storage.  Their  product  is  sold  mostly  In 
bulk  to  American  companies  along  the  Gulf  States.  Of  late  this  company 
has  undertaken  to  market  its  products  in  the  United  States  and  has  estab- 
lished distributing  depots  at  New  York  and  on  the  Mississippi  River  not 
far  from  New  Orleans. 

The  Agulla  Oil  Co.  and  its  subsidiaries  (Pearson  interests)  have  a  larger 
nominal  production  than  the  Mexican  Petroleum  Co.,  but  are  somewhat  ham- 
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pered  by  insufficient  pipe-line  and  storage  facilities.  The  oil  is  refined  at 
their  Minatitlan  plant,  the  products  being  sold  in  Mexico  and  exported  to 
Burope.  This  company  and  the  Mexican  Petroleum  Go.  furnish  practically 
all  the  oil  used  in  Mexico  and  the  greater  portion  of  that  which  is  exported. 

The  Waters-Pierce  Co.  (Standard  Oil)  has  a  refinery  at  Tampico,  where 
Mexican  and  American  crude  oils  are  treated,  and  producing  wells  in  the 
Panuco  district  This  company  and  the  Aguila  control  the  market  for  refined 
oils  in  the  Republic. 

The  Corona  Oil  Co.  (Dutch  Shell),  East  Coast  Oil  C3o.  (Southern  Pacific), 
Pennsylvania  Mexican  Fuel  Oil  Co.  (Standard  Oil),  and  other  concerns  have 
strong  affiliations  and  ample  market  facilities  in  the  United  States  and  Europe, 
and  thus  are  able  to  dispose  of  their  Mexican  products  regardless  of  the  local 
market  Most  of  the  lands  controlled  by  these  companies  are  located  in  the 
Panuco  and  Tuxpam  districts. 

Besides  the  groups  Just  enumerated  there  are  several  independent  companies 
that  have  no  affiliations  with  any  of  these  groups  and  depend  on  small  con- 
tracts and  the  local  market  for  the  disposal  of  their  products.  The  lands 
controlled  by  some  of  these  companies  are  located  in  the  Panuco  and  Huasteca 
districts,  in  comparatively  small  tracts,  many  of  them  scattered  over  large 
areas.  The  boom  time  for  operators  of  this  t3rpe  is  practically  over,  and  the 
bulk  of  the  oil  industry  in  Mexico  has  passed  into  the  hands  of  large  financial 
interests. 

The  following  figures  of  production  of  crude  oil  in  Mexico  were  compiled  by 
Miss  Anna  B.  Coons  of  the  United  States  (Geological  Survey : 

Table  1.— Production  of  crude  oU  in  Mexico,  1904  to  1914. 
[In  barrels  of  42  gallons.] 

1913 


1912- 


14, 051. 643 

16,  558. 215 

25. 696, 291 

1914 21, 188, 427 


1918. 


Total 90, 153, 721 


1904 220, 658 

1905 820, 879 

1906 1,097,264 

1907 1,717,690 

1908 8,481,610 

1909 2,488,742 

1910 8,882,807 

Soto  la  Marina  field.— The  northernmost  oil  field  in  Mexico  takes  its  name 
from  Soto  la  Marina  River.  It  is  in  the  State  of  Tamaulipas,  15  to  20  miles 
from  the  coast  and  100  miles  north  of  Tampico.  The  oil  in  this  field  is  found 
in  the  porous  limestone  of  the  San  Felipe  series  (Cretaceous  and  Eocene). 
Some  oil  may  occur  under  laccoliths  or  lava  fiows  above  the  main  producing 
horizon.  No  well-defined  structure  other  than  the  easterly  monodinal  dip  is 
observed  in  the  field,  the  dominant  structural  factors  of  accumulation  being 
basalt  intrusions,  laccoliths,  and  faults.  The  oil  averages  about  18**  Baum6 
(0.9459  specific  gravity).  Two  wells  are  now  being  drilled  in  this  field  and 
have  attained  a  depth  of  8,000  feet,  but  oil  in  commercial  quantities  has  not  yet 
been  encountered. 

TanMsi  field, — ^The  Tamasi  field  includes  ail  the  more  or  less  prospective 
areas  between  Los  Bsteros,  on  the  Mexican  Qulf  Railroad,  and  the  valley  of 
Tamasi  River,  20  to  80  miles  northwest  of  Tampico.  The  oil  comes  from 
fracture  zones  in  the  lower  Mendez  marl  (Eocene)  and  limestones  in  the 
San  Felipe  formation  (Cretaceous  and  Eocene).  Toward  the  northwestern 
part  of  the  field  anticlines  appear  to  play  an  important  part  in  the  accumula- 
tion of  the  oil,  but  the  southeastern  part  is  more  probably  affected  by  fracturing 
and  faulting.    The  oil  is  very  heavy,  ranging  from  10*  to  14"*  'Baum6  (1.000  to 
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0.9722  specific  gravity).  The  production  of  the  wells  Is  so  small  and  the  oil 
so  heavy  that  It  Is  commercially  worthless  nnder  existing  marketing  conditions. 

Ehano  field,— The  Ebano  is  the  oldest  of  the  fnel-oil  fields  and  is  on  the 
Mexican  Central  Railway  40  miles  west  of  Tampico.  It  inclndee  about  4 
square  miles  of  proved  ground ;  the  few  tests  so  far  made  outside  of  the  pro- 
ducing area  have  not  proved  successful.  The  oil  comes  from  the  limestone  and 
fracture  zones  in  the  San  Felipe  (Cretaceous  and  Eocene),  the  accumulations 
being  largely  determined  by  volcanic  necks  and  fault  zones.  The  oil  ranges  in 
gravity  from  10*  to  14*  Baumfi  (1.000  to  0.9722  specific  gravity).  Wells  yield- 
ing as  much  as  5,000  barrels  a  day  have  been  recorded  in  the  field ;  but  the 
settled  production  runs  from  25  to  5,0(X)  barrels  daily  per  welL  La  Paz  No.  1 
has  averaged  1,500  barrels  daily  since  April,  1904.  The  w^lls  range  in  depth 
from  1,500  to  more  than  2,000  feet  The  oil  has  been  used  principally  for  fuel 
on  the  railroads  and  for  the  manufacture  of  asphalt 

Panuco-Toptla  field, — The  most  important  of  the  northern  fields  is  the  Panuco- 
Topila,  which  extends  along  Panuco  River  from  20  to  80  miles  west  of  Tam- 
pico. The  proved  area  embraces  about  4  square  miles;  the  possible  territory 
includes  at  least  10  square  miles.  The  oil  is  obtained  in  the  San  Felipe  (Cre- 
taceous and  Eiocene)  but  probably  comes  from  the  underlying  Tamasopo  lime- 
stone (Cretaceous)  through  fissures.  The  range  in  gravity  is  10"  to  14*  Baum6 
(1,000  to  0.9722  specific  gravity).  An  initial  fiow  of  over  100,000  barrels  daily 
has  been  recorded  for  one  well;  the  settled  production  ranges  from  50  to 
100,000  barrels  daily.  The  average  daily  production  per  well  for  the  wells  now 
being  operated  in  the  field  is  about  250  barrels.  The  wells  range  in  depth 
from  1,800  to  2,600  feet  The  oil  is  all  marketed  through  Tampico  and  is  used 
largely  for  fuel  and  the  manufacture  of  asphalt.  On  account  of  its  great  vis- 
cosity, which  renders  pipe-line  transportation  unsatisfactory,  the  oil  is  sent 
down  the  river  in  barges.  Transportation  is  the  factor  at  present  governing 
the  production  of  this  field. 

VaUes  {8an  Pedro)  field,— The  small  Valles,  or  San  Pedro,  field  lies  In  the 
belt  of  Tertiary  rocks  80  miles  west-southwest  of  Tampico.  The  proved  area 
includes  a  quarter  of  a  square  mile,  the  possible  territory  1  to  2  square  miles. 
The  oil  comes  from  the  crest  of  an  anticline  in  alternating  limestones  and  shales 
of  the  San  Felipe  (Cretaceous).  It  averages  about  48''  Baum6  (0.785  specific 
gravity  and  is  light  colored  and  extremely  volatile.  The  daily  production  of 
individual  wells  ranges  from  50  barrels  initial  to  10  barrels  settled.  The  wells 
are  about  4,000  feet  In  depth. 

Huasieca  district. — All  the  fields  lying  between  the  valleys  of  Panuco  and 
Tuxpam  Rivers,  southwest  of  Tampico,  among  which  are  the  TankuIJo,  Tierra 
Amarllla,  Juan  Casiano,  C!erro  Azul,  Potrero  del  Llano,  and  Los  Naranjos  fields, 
are  included  in  the  Huasteca  district.  This  district  occupies  a  belt  about 
80  miles  in  length  and  30  miles  in  average  width,  or  a  total  area  of  2,500  square 
miles.  The  proved  areas  include  about  15  square  miles ;  the  possible  territory 
at  least  500  square  miles.  The  oil  is  obtained  from  beds  at  various  horizons 
from  the  Tamasopo  limestone  (Cretaceous)  to  the  Tuxpam  impure  limestones 
and  sands  (Miocene).  The  enormous  producers,  all  of  which  yield  medium- 
grade  oil  of  19**  Baum6  (0.9895  specific  gravity),  obtain  oil  from  the  porous 
and  cavernous  limestones  at  the  lower  horizons.  The  sandstones  and  lime- 
stones at  the  upper  horizons  yield  smaller  quantities  of  a  higher  grade  oil — 
26  to  29*  Baum6  (0.8974  to  0.8806  specific  gravity).  Broad  anticlines  with 
numerous  faults  and  Igneous  Intrusions  of  various  types  appear  to  dominate 
the  commercial  accumulations.  The  initial  production  of  individual  wells 
yielding  the  medium-grade  oils  reaches  110,000  barrels  a  day,  the  capacity  for 
settled  controlled  production  ranges  from  50  to  110,000  barrels  daily,  and  the 
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average  dally  production  is  at  least  1,600  barrels  per  well.  The  production  of 
the  wells  yielding  high-grade  oil  ranges  from  300  barrels  initial  down  to  25 
barrels  settled.  The  oil  Is  marketed  through  Tamplco  and  Tuxpam  and  is  used 
principally  for  fuel,  with  minor  quantities  being  refined.  The  wells  tapping 
the  upper  (Tertiary)  beds  range  In  depth  from  100  to  500  feet;  those  reaching 
the  lower  horizon  from  1,800  to  2,500  feet 

South  Tuxpam  field, — The  South  Tuxpam  field  includes  the  areas  south  of 
Tuxpam  River,  such  as  Furbero  and  Alamo,  covering  about  800  square  miles. 
The  proved  territory  is  less  than  1  square  mile,  the  prospective  territory  about 
50  square  miles.  The  oil  at  Alamo  comes  from  the  Tamasopo  (Cretaceous) 
limestones,  probably  in  an  anticline,  and  that  at  Furbero  from  Eocene  marls 
associated  with  a*  laccolith  or  sill.  The  oil  ranges  from  18  to  26**  Baum6 
(0.9459  to  0.8974  specific  gravity).  The  range  in  individual  daily  production 
Is  from  20,000  barrels  Initial  (Alamo)  to  less  than  100  barrels  settled  (Fur- 
bero). The  wells  are  from  1,700  to  2,500  feet  deep.  The  oil  Is  marketed  at 
Tuxpam  for  fuel  and  refining. 

San  Cristobal  field. — ^The  San  Cristobal  field  is  about  40  miles  Inland  from 
Coatzacoalcos,  in  the  Isthmus  of  Tehuantepec,  and  Includes  some  subsidiary 
fields,  such  as  Jaltipan.  Its  real  extent  is  about  20  by  5  miles,  or  100  square 
miles.  The  proved  area  is  less  than  1  square  mile;  the  prospective  area  is 
rather  small.  The  oil-yielding  rocks  are  lower  to  middle  Tertiary  sandstones ; 
the  dominant  structures  are  well-defined  elongated  domes.  The  oil  ranges  in 
gravity  from  25  to 32°  Baum6  (0.9032  to 0.8642 specific  gravity).  The  individual 
daily  production  runs  from  600  barrels  initial  to  50  barrels  settled ;  an  average 
at  the  present  time  is  about  50  barrels.  The  market  for  the  oil  is  the  Mlnatltlan 
refinery.    The  wells  are  from  300  to  1,000  feet  in  depth. 

Macuspana-Chiapas  field. — ^The  Macuspana  Chiapas  field  includes  areas  in 
south-central  Tabasco  to  the  borders  of  Chiapas.  The  petroliferous  territory 
includes  about  20  square  miles,  of  which  about  a  quarter  of  a  square  mile  Is 
proved.  The  oil  comes  from  middle  and  upper  Terltiary  sandstones  in  mono- 
cllnal  and  anticlinal  structure.  The  range  in  gravity  of  the  oil  Is  30  to  40* 
Baum6  (0.8750  to  0.8235  specific  gravity)  ;  the  average  dally  production  is 
about  10  barrels  to  the  well.  Little  of  the  oil  has  been  marketed,  and  the  field 
is  temporarily  idle.    The  wells  range  in  depth  from  100  to  2,000  feet. 

Campeche  field. — Recent  test  drilling  at  Rancho  el  Chapopote  revealed  promis- 
ing indications  of  an  oil  field  near  Campeche,  in  the  State  of  Campeche. 

ConclusUma. — ^No  one  can  read  even  the  most  moderate  statement  regarding 
the  Mexican  oil  fields  without  being  impressed  by  their  wonderful  potentiality. 
There  are  a  dozen  wells  in  Mexico  which,  if  opened  to  their  full  capacity,  could 
almost  double  the  daily  output  of  the  world.  Political  disturbances  and  difficul- 
ties of  transportation  have  governed  the  production  in  Mexico  since  the  large 
wells  were  brought  in,  so  that  no  adequate  estimate  of  total  capacity  can  be 
made.  It  is  certain,  however,  that  the  Mexican  fields  are  destined  to  control 
the  fuel  situation  on  this  side  of  the  Atlantic  Ocean  for  a  long  time  to  come, 
and  that  it  is  simply  a  question  of  transportation  facilities  and  markets  that 
will  determine  whether  these  fields  are  to  produce  as  much  or  more  than  the 
combined  fields  of  the  United  States.  As  to  the  longevity  of  the  wells,  no  one 
can  predict  with  certainty.  When  a  well  or  group  of  wells  begins  to  drop  in 
production  Its  decline  will  probably  be  rapid,  for  all  the  evidence  in  hand  leads 
to  the  conclusion  that  water  surrounds  and  underlies  the  productive  areas  and 
zones,  and  when  the  oil  is  gone  from  any  reservoir  the  incoming  water  will 
terminate  its  productivity  forever. 
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CENTRAL  AMERICA. 

Little  is  known  of  the  oil  possibilities  of  the  Oentral  American  countries, 
but  from  the  information  available  it  does  not  seem  probable  that  any  com- 
mercially important  fields  will  ever  be  developed  in  them.  Certain  regions 
showing  surface  evidences  of  i)etroleum  have  been  examined  by  private  inter- 
ests, but  little  or  no  effort  has  been  put  forth  by  the  Governments  themselves 
to  explore  or  exploit  their  oil  resources. 

Ouatemala, — ^The  oil-bearing  formations  of  Chiapas  and  Campeche  extend 
southeastward  into  eastern  Guatemala,  where  they  are  said  to  yield  indica- 
tions of  petroleum,  esi)ecially  near  the  Mexican  boundary.  The  only  explora- 
tory work  so  far  carried  on  has  been  done  by  the  International  Railroad  of 
Central  America,  which  has  developed  a  small  production  for  its  own  use. 

Honduras. — Good  seepages  of  oil  are  reported  as  occurring  in  limestone 
(presumably  of  Cretaceous  age)  near  Camayagua,  in  the  Guare  Mountains, 
Honduras.  Indications  are  also  said  to  exist  at  points  along  the  Caribbean 
coastal  plain.    No  development,  so  far  as  known,  has  been  attempted. 

Costa  Rica. — Seepages  of  oil  are  known  along  the  east  coast  of  Costa  Rica, 
and  efforts  to  secure  concessions  have  been  made  at  one  time  or  another  In  the 
past  No  detailed  examinations  and  no  development  work  have  been  attempted, 
so  that  the  possibilities  of  the  country  are  at  present  unknown. 

Panama. — Seepages  of  oil  occur  at  San  Miguel  Bay,  on  the  Pacific  side  of 
the  Isthmus  of  Panama,  50  to  60  miles  northwest  of  the  Colombian  boundary. 
They  are  probably  in  northward  extensions  of  the  oil-bearing  formations  of 
Colombia.  Asphalt  deposits  also  occur  on  the  Mosquito  Gulf,  about  100  miles 
southwest  of  Colon,  and  also  in  the  Gulf  of  Montijo,  on  the  opposite  or  Pacific 
aide  of  the  Isthmus.  Superficial  examinations  have  been  made  at  these  locali- 
ties, but  no  detailed  surveys  or  development  work  have  been  attempted. 
From  the  evidence  in  hand  it  seems  probable  that  commercial  deposits  of  oil 
exist  in  this  Republic. 

WEST  INDIA  ISLANDS. 

General  statement. — In  the  West  India  Islands,  which  lie  to  the  north  and 
east  of  the  Caribbean  Sea,  between  North  and  South  America,  oil  indications 
have  been  found  in  Cuba,  Haiti,  Santo  Domingo,  Porto  Rico,  Barbados,  and 
Trinidad.  Drilling  for  oil  has  been  done  in  all  these  islands  except  Porto 
Rico,  but  important  commercial  results  have  been  obtained  only  in  Trinidad.^ 

Cuba. — Indications  of  petroleum  exist  in  all  of  the  Provinces  of  Cuba,  but 
the  most  productive  localities  are  confined  to  Plnar  del  Rio,  Habana,  Matanzas, 
and  Santa  Clara.  The  surface  evidences  consist  of  oil  seepages  in  serpentine 
or  at  the  contact  of  seri)entine  and  limestone.  The  limestone  is  of  Cretaceous 
age;  the  seri)entine  is  probably  pre-Cretaceous.  The  deposits  occur  in  crevices 
or  joint  cracks.  Such  of  the  oil  as  has  been  recovered  is  of  a  remarkably 
high  grade,  ranging  from  55°  to  70**  Baum6  (0.7568  to  0.7000  specific  gravity). 
Only  one  well  is  at  present  producing  in  the  island.  This  well,  which  belongs 
to  the  Cuban-American  Sugar  Co.,  is  at  Motembo,  in  the  Province  of  Santa 
Clara,  is  about  1,900  feet  deep,  and  yields  10  gallons  of  70**  Baum§  oil  daily. 
Other  wells  from  300  to  700  feet  deep  have  been  drilled  In  the  same  region.  The 
most  that  has  so  far  been  taken  from  a  single  well  (Cardenas)  does  not  exceed 
100.000  gallons.    Another  well  Is  said  to  have  produced  18i  gallons  daily. 

Drilling  is  now  being  done  at  Esperanza,  in  the  Province  of  Plnar  del  Rio, 
where  a  well  has  reached  a  depth  of  830  feet  in  limestone,  with  no  results.    At 

^  Owing  to  the  writer's  professional  connections  in  Trinidad,  he  deems  it  inexpedient 
to  discuss  the  oil  resources  or  possibUlties  of  that  island. 
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Mina^  15  miles  west  of  Habana,  a  well  put  down  near  some  seepages  reached 
a  depth  of  350  feet,  but  encountered  no  oil.  At  Puentes  Grandes  a  well  sunk 
to  a  depth  of  600  to  700  feet  In  1913  encountered  considerable  quantities  of 
gas.  Another  well  Is  now  being  sunk  at  the  same  locality.  Several  wells 
have  been  sunk  both  east  and  west  of  Oardenas,  attaining  depths  of  1,000  to 
2^85  feet,  the  latter  the  maximum  depth  for  the  Island.  They  have  all  started 
in  limestone  and  finished  In  serpentine.  Commercial  production  was  not  ob- 
tained in  any  of  the  wells. 

To  Judge  from  personal  observations  made  by  0.  B.  Osborne,  the  vnriter's  as- 
sistant, and  other  geologists,  from  the  results  obtained  in  the  tests  already  made» 
and  from  the  theoretically  unfavorable  conditions  for  extensive  accumulations 
that  surround  the  oil  deposits  in  Cuba,  it  seems  improbable  that  any  consid- 
erable yields  of  oil  will  ever  be  obtained  in  the  island. 

Haiti  and  Santo  Domingo.— -Two  localities  in  the  island  of  Haiti  yield  indica- 
tions of  petroleum — one  8  miles  north  of  Agua  and  the  other  on  the  coast  near 
San  Cristobal,  10  to  15  miles  west  of  the  town  of  Santo  Domingo.  The  rocks 
from  which  the  oil  comes  are  said  to  be  of  Cretaceous  age.  The  record  of  but 
one  well,  that  at  Agua,  7  miles  northwest  of  Ocoa  Bay,  is  available.  This  well 
attained  a  depth  of  940  feet  and  is  said  to  have  flowed  commercial  quantities 
of  an  oil  of  about  20"*  Baum6  gravity  (0.917  specific  gravity),  carrying  2.5  per 
cent  of  sulphur.  No  remunerative  results  have  as  yet  been  obtained  on  the 
Island,  and  whether  this  is  due  to  unfavorable  natural  or  conunercial  condi- 
tions is  unknown  to  the  writer.  At  best  this  island  can  be  said  to  offer  only 
insignificant  potentialities  so  far  as  oil  is  concerned. 

Porto  Rico, — According  to  Redwood,  exudations  of  petroleum  are  reported  as 
occurring  at  several  points  on  the  island  of  Porto  Rico,  being  possibly  derived 
from  the  carbonaceous  Tertiary  beds.  As  no  Indications  worthy  of  a  serious 
test  have  yet  been  discovered,  it  seems  unlikely  that  the  island  will  ever  yield 
oil  in  commercial  quantities. 

Barbados. — The  deposits  of  petroleum  and  manjak  (a  type  of  asphalt)  in 
Barbados  are  confined  to  the  Scotland  district,  on  the  east  side  of  the  island. 
The  containing  beds  are  much-disturbed  sandstones  and  shales  of  the  Oligocene 
age,  which  are  known  locally  as  the  Scotland  beds  and  are  probably  related 
to  the  oil-bearing  Tertiary  formations  of  Trinidad.  Shallow  wells,  some  dug 
and  others  drilled,  have  been  put  down  at  three  or  four  localities,  yielding 
small  quantities  (1  or  2  barrels)  daily  of  a  moderately  heavy  black  to  green- 
ish oil  ranging  from  about  14"  to  30i*  Baumfi  (0.971  to  0.872  specific  gravity). 
As  the  most  favorable  localities  have  been  tested  with  only  mediocre  results,  it 
can  be  assumed  that  Barbados  will  never  become  an  important  factor  in  the 
production  of  petroleum. 

SOUTH  AMERICA. 

General  conditions. — Indications  of  petroleum  were  noted  in  South  America 
as  far  back  as  1788,  when  Humboldt  described  the  oil  seepages  and  mud  vol- 
canoes of  northern  Colombia,  but  little  was  done  toward  oil  development  until 
1896,  when  active  operations  began  in  Peru.  Bven  at  the  present  time  com- 
mercial production  is  confined  to  Peru  and  Argentina,  and  the  combined  yield 
of  the  two  countries  in  1914  was  only  about  2}  million  barrels,  or  0.6  per  cent  of 
the  world's  production.  Practically  all  the  countries  of  South  America  afford  oil 
indications  of  more  or  less  importance,  but  the  principal  attention  is  now  being 
given  to  Colombia,  Venezuela,*  Peru,  and  Argentina. 

>  Owing  to  the  writer's  professional  connections  in  Venezuela  he  deems  it  inexpedient 
to  discuss  the  oil  resoorces  or  possibilities  of  that  conntiy  at  the  present  time. 
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Colombia. — General  features :  Although  development  of  oil  resources  has  been 
carried  on  in  Colombia  for  many  years  no  marked  commercially  successful 
results  have  yet  been  obtained.  The  oil  ranges  from  the  heavy  oil  of  asphaltic 
type  to  a  paraffin 'base  oQ  of  41"*  Baum6  (0.8187  specific  gravity)  and  is  be- 
lieved to  be  derived  largely  from  Cretaceous  and  lower  Tertiary  formations. 
The  prospective  territory  may  be  divided  into  four  general  districts  as  follows : 

Table  8. — Areas  included  in  the  prospective  oil  districts  of  Colombia,  in  square 

mUes. 


Sfftriot. 

Am. 

Ponible 
oil  terri- 
tory. 

Proyed 
oU  terri- 
tory. 

Otffblnan 

16,000 

1800 

10,000 

7;<oo 

800 

18 

200 

100 

1 

Padflc 

i^A«i<^LM>a.$i<intfindfir. . 

1 

ToAma 

84,800 

618 

2 

Caribbean  district:  The  Caribbean  district  extends  from  Rio  Hacha,  on  the 
west  edge  of  the  Guajiro  Peninsula,  southwestward  along  the  Caribbean  coast 
to  the  Gulf  of  Darien  and  Gulf  of  Uraba,  and  inland  to  include  the  Tubara 
and  Turbaco  fields  and  the  region  as  far  south  as  30  miles  south  of  Chima, 
on  Slnu  River,  and  Monpes,  on  San  Jorge  River,  and  up  the  Arato  River 
valley  for  90  miles  from  Punta  Arena.  It  occupies  portions  of  the  departments 
of  Magdalena,  Bolivar,  and  Cauca.  It  is  approximately  800  miles  long  and 
50  miles  wide,  and  contains  15,000  square  miles.  Of  this  area  probably  800 
square  miles  contains  oil  possibilities,  while  less  than  1  square  mile  Is  as  yet 
questionably  proved  as  commercially  productive.  The  rocks  carrying  the  oil 
are  mostly  coal-bearing  also,  and  are  of  early  Tertiary,  probably  Oligocene 
age.  The  great  bulk  of  the  sediments  are  dark-colored  shales,  with  sandstone 
members;  the  oil  occurs  in  the  sandstone,  and  also,  to  Judge  by  the  type  of 
certain  seepages.  In  Joints  in  the  shale.  The  structure  is  that  of  broad  to 
sharply  folded  and  faulted  anticlines,  and  the  surface  evidences  of  oil  are 
usually  though  not  invariably  confined  to  the  anticlinal  areas.  The  gravity 
of  the  oU  ranges  from  16  to  41"*  Baum6  (0.9587  to  0.8187  specific  gravity),  the 
bulk  of  it,  as  now  known,  falling  between  20  and  30"*  Baum6  (0.9383  to  0.8750 
specific  gravity).  In  the  only  fields  in  which  wells  have  been  drilled  the 
production  of  the  individual  wells  has  usually  been  under  10  barrels  daily. 
However,  these  wells,  of  which  only  10  are  known  to  the  writer,  should  not  be 
taken  as  criteria  for  Judging  the  possibilities  of  the  country,  as  pioneer  wells 
are  usually  shallow,  are  often  not  advantageously  located  structurally,  and 
are  always  drilled  under  adverse  mechanical  conditions.  It  is  the  belief  of 
those  who  have  seen  the  various  fields  in  this  district  that  at  least  some  of 
them  give  promise  of  yielding  commercial  quantities  of  oil  of  medium  to  high 
grade.    The  following  are  among  the  more  promising  localities  In  the  district : 

The  Turbaco  field  lies  12  to  15  miles  south  of  Cartagena,  and  its  surface 
evidence  of  oil  consists  largely  of  mud  volcanoes.  Here  Diego  Martinez  &  Co. 
and  their  associates,  the  Standard  Oil  Co.,  have  drilled  five  wells,  ranging  in 
depth  from  500  to  2,200  feet,  some  of  which  are  said  to  yield  a  medium-grade 
olL  This  same  group  owns  a  small  refinery  In  Cartagena  in  which  oil  imported 
from  America  is  refined.  The  Standard  Oil  Co.  is  also  drilling  in  the  Sinu 
River  Valley  near  Lorlca. 
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The  Tubara  field  is  20  miles  east  of  Cartagena.  A  Canadian  company  is 
operating  here  and  has  drilled  three  wells,  ranging  in  depth  from  700  to  3,018 
feet»  at  least  one  of  which  yielded  7  or  8  barrels  daily  of  oil  having  an  asphalt 
base  and  a  gravity  of  22  to  26°  Baum6  (0.9211  to  0.8974  specific  gravity).  As 
many  as  100  mud  volcanoes  are  said  to  occur  in  an  area  of  three  acres  in  the 
vicinity  of  the  wells.  Sulphur  springs  and  oil  seepages  occur  at  Usiacari,  2 
miles  south  of  Tubara,  and  oil  seepages  also  are  found  8  miles  west  of  Tubara. 

A  seepage,  yielding  7  barrels  daily  of  oil  having  a  parafiin  base  and  a 
gravity  of  41**  Baum6  (0.8187  specific  gravity)  is  reported  by  Mr.  Vassar  as 
occurring  10  miles  south  of  Punta  Arena,  or  4  miles  east  from  the  Gulf  of 
Uraba.    This  high-grade  crude  oil  is  used  in  lamps  by  the  natives. 

An  area  of  800  square  miles  along  the  west  side  of  the  Gulf  of  Darien  yields 
coal  and  indications  of  oil  having  a  gravity  of  16**  Baum6  (0.9589  specific 
gravity).  Indications  of  oil  are  also  found  at  Rio  Hacha,  on  the  north  coast, 
near  Calamar,  on  Magdalena  River,  and  near  Baranca,  back  of  Salgar,  on 
the  Puerto  Colombia  Railway,  In  the  region  of  Calera  Zamba  and  Savana  Liarga. 

Pacific  district:  The  Pacific  district  includes  a  belt  60  or  70  miles  long, 
extending  up  the  Pacific  coast  north  of  Buaiaventura  to  Baudo  River,  and 
reaching  inland  to  Atrato  River  at  QuIIkIo  and  as  far  south  as  Call,  on 
Cauca  River.  The  district  is  Included  in  the  Department  of  Cauca  and  occu- 
pies an  area  of  1,800  square  miles,  of  which  a  very  small  area  only — ^perhaps 
1  per  cent,  or  18  square  miles — ^has  possibilities  of  oil.  The  oil  on  Baudo 
River  is  of  31*  to  37*  Baumfi  gravity  (0.8696  to  0.8383  specific  gravity),  is 
associated  with  the  "coal  series,"  and  probably  occurs  in  a  southwestward 
extension  of  the  Caribbean  coastal  belt.  Oil  has  also  been  seen  floating  on 
Andagueda  River,  a  tributary  of  the  Atrato.  Heavy  oil  is  reported  east  of 
Quibdo,  where  the  Quibdo-Nedellln  trail  crosses  Tutendnendo  River;  and  also 
20  miles  from  Santa  Rosa  and  4  miles  north  of  Porce  River,  which  is  south 
of  Nechi  River. 

Magdalena-Santander  district:  A  district  that  is  probably  as  Important  but 
more  Inaccessible  and  less  well  known  than  that  along  the  Caribbean  coast 
includes  the  southern  part  of  the  Department  of  Magdalena,  the  Department 
of  Santander,  and  the  western  edge  of  the  Department  of  Boyaca,  extending 
from  Magdalena  River  to  the  eastern  Cordilleras.  It  also  occupies  an  area 
in  the  southeastern  part  of  the  Department  of  Bolivar.  It  covers  a  belt 
approximately  200  miles  long  and  50  miles  wide,  or  10,000  square  miles,  of 
which  possibly  200  square  miles  contain  oil  possibilities.  The  only  proved 
territory  is  less  than  a  square  mile  in  extent  and  is  found  at  Pamplona,  near 
the  Venezuelan  frontier,  where  a  small  refinery  handles  the  high-grade  product 
of  a  few  wells  for  the  local  trade.  The  oil  in  this  district  occurs  in  the 
Cretaceous  limestones  and  sandstones,  and  the  coal-bearing  lower  Tertiary 
(probably  Oligocene)  beds,  where  sandstones  are  the  reservoirs.  Long,  well- 
defined,  and  in  places  overturned  anticlines  and  possibly  fault  zones  In  the 
Cretaceous  rocks  are  the  advantageous  structures  for  accmnulatlon.  The  oil  Is 
of  both  high  and  low  grade.  The  yield  of  the  producing  wells,  which  are  all 
very  shallow,  is  small,  but  greater  yields  will  probably  be  encountered  at 
greater  depths.  This  district  gives  promise  of  some  good  fields  of  both  high 
and  low  grade  oil.  The  country  Is  largely  inaccessible  at  present,  and  its 
development  will  require  inmiense  capital  and  a  long  time. 

Among  the  localities  that  have  received  special  mention  for  their  oil  indi- 
cations are  Pamplona  near  the  Venezuelan  boundary;  a  belt  between  CJesar 
River  and  the  Venezuelan  frontier,  touching  the  Magdalena  above  El  Banco; 
an  area  near  La  Gloria  on  tlie  Magdalena,  where  heavy  oil  and  asphalt  are 
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found;  and  the  seepages  of  Simltl  in  the  Department  of  Bolivar.  A  line  of 
sewages,  some  of  which  are  reported  to  yield  a  barrel  of  oil  a  day,  extend 
along  the  Magdalena  flank  of  the  eastern  Cordilleras  from  a  point  south  of 
Girardot  northward  to  Bucaramanga.  The  beds  along  this  line  are  sharply 
folded  and  in  many  places  fractured. 

Tolima  district:  Under  the  Tolima  district  may  be  grouped  the  occurrences 
in  the  upper  Magdalena  Basin,  in  the  Departments  of  Gundinamarca  and  To- 
lima, and  on  the  edge  of  the  San  Martin  and  Oasanare  plains.  The  oil-bearing 
rocks  are  probably  of  Cretaceous  or  Tertiary  age  and  form  a  continuation  of 
those  in  the  Santander  belt  to  the  north.  In  the  Province  of  Medina,  at  the 
foot  of  the  extinct  volcano  of  Guaycarame,  in  that  part  of  the  Cordilleras  which 
terminates  in  the  plain  of  Medina,  7^  miles  from  Upia  River,  tributary  to  the 
Meta,  petroleum  of  about  22"  Baum6  gravity  (0.926  specific  gravity)  comes 
from  shale  fissures.  At  a  point  140  miles  south  of  Nevea,  on  the  east  side  of 
the  Andes,  Mr.  Vassar  collected  samples  of  paraflto-bube  oil  testing  81  to  88* 
Baum§  (0.8696  to  0.8833  specific  gravity).  He  believes  that  this  deposit  may 
extend  into  Brazil.  Oil  is  also  reported  from  Santa  Rosa,  on  the  right  bank  of 
Magdalena  River. 

These  deposits  are  all  far  from  transportation  facilities,  and  their  develop- 
ment vrtll  entail  great  expense;  furthermore,  the  markets  will  be  entirely  local 
until  adequate  communication  is  opened  to  the  outside  world.  It  is  therefore 
obvious  that  these  remote  regions  probably  will  remain  undeveloped  for  a  very 
long  time. 

Conclusion:  The  surface  evidence  and  what  drilling  has  been  done  leads  to 
the  conclusion  that  valuable  deposits  of  petroleum  of  various  grades  exist  in 
the  Caribbean  and  Santander  districts  of  Colombia.  The  testing  and  develop- 
ment of  certain  parts  of  the  Caribbean  district  can  be  accomplished  rather 
easily,  but  through  the  major  portion  of  Santander  and  the  other  districts  many 
natural  obstacles  will  have  to  be  overcome  before  commercial  production  can 
be  attained. 

Dutch  Ouiana, — Oil  seepages  or  indications  have  been  known  in  Dutch 
Guiana  since  the  eighteenth  century.  There  are  three  localities  about  which 
information  is  available  at  present  One  is  on  the  south  side  of  Surinam  River, 
6  miles  below  Kabele  station  and  97  miles  by  rail  south  of  Paramaribo.  Here 
there  are  exposures  of  shale  and  some  sandstone  yielding  small  quantities  of  a 
high-grade  amber-colored  oil.  A  concession  has  been  issued  covering  1,700 
acres  in  the  region  of  the  seepage. 

Another  area  is  situated  on  Marowijne  River  100  miles  above  Albina.  A 
shale  formation  cut  by  serpentine  dikes  occupies  this  region.  The  oil  seepages, 
which  occur  along  a  stream  course,  are  small,  and  are  found  in  the  shale  abAit 
5  miles  from  the  nearest  serpentine.    The  quality  of  the  exuded  oil  is  excellent 

A  third  belt  lies  between  Surinam  River  and  the  railroad,  about  48  miles 
above  the  head  of  deep-water  navigation  (16  feet).  The  oil  here  has  a  gravity 
of  45**  Baum6  (0.800  specific  gravity)  and  occurs  in  small  seepages. 

To  judge  by  the  small  size  of  the  seepages  and  the  little  that  Is  known  of  the 
geology  of  the  country,  it  will  be  surprising  if  the  oil  deposits  of  Dutch  Guiana 
are  ever  found  to  be  more  than  unimportant  local  pools. 

French  Chiiana. — Oil  seepages  occur  In  French  Guiana  southeast  of  Marowijne 
River,  in  formations  which  are  the  continuations  of  those  that  yield  the  seepages 
In  Dutch  Guiana.    It  is  believed  that  tlie  possibilities  here  are  insignificant. 

Ecuador. — The  best-known  oil  field  of  Ecuador  is  that  of  Santa  Elena,  about 
64  miles  west  of  Guayaquil.  The  principal  surface  indications,  consisting  of 
**  gum  "  deposits  and  oil  seepages,  occur  at  San  Ralmondo,  where  shallow-dug 
wells  have  been  put  down  near  the  coast;  and  at  Santa  Paula  and  Achagian, 
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2  or  3  miles  inland.  The  field  is  believed  to  be  a  northward  continuation  of  the 
Peruvian  petroliferous  area,  and  the  oil  comes  from  sandstones  and  shales  of 
Eocene  age.  Forty  dug  wells  at  Santa  Paula  yield  small  quantities  of  heavy 
oil,  which  is  taken  to  the  coast  on  donkeys.  A  number  of  dug  wells  were  for- 
merly operated  at  Achagian.  The  oil  ranges  in  gravity  between  12  and  22* 
Baum6  (0.985  to  0.928  specific  gravity).  Oil  springs  are  reported  on  the  east 
side  of  the  Andes,  180  miles  north  of  east  of  Guayaquil,  and  at  points  in  the 
coastal  plain  north  of  the  same  port,  particularly  at  Atacamas. 

As  the  known  deposits  of  Ecuador  have  not  been  thoroughly  tested,  any 
predictions  as  to  their  ultimate  possibilities  would  obviously  not  be  Justified. 
However,  as  the  surface  evidences  are  rather  meager  it  does  not  seem  likely  that 
this  country  will  ever  play  a  very  prominent  part  in  the  oil  industry  of  South 
America. 

Peru} — General  conditions:  Peru  was  the  first  country  in  South  America  in 
which  oil  was  produced  on  a  commercial  scale.  The  yield  In  that  country  for 
1914  was  1,917,802  barrels;  the  total  production  from  1896,  when  records  of 
commercial  quantities  were  first  obtained,  to  1914  was  14,306,972  barrels. 

The  petroliferous  areas  of  Peru  can  be  separated  into  two  general  provlnces^ — 
that  of  the  Andes,  comprising  at  present  the  Titlcaca  field,  and  that  of  the 
coastal  belt,  In  which  are  the  more  productive  Zorritos,  Ix)bitos,  and  Negritos 
fields.  The  coastal  belt  extends  southward  along  the  Pacific  Ocean  from  the 
Ecuador  frontier  for  180  miles,  to  and  beyond  Payta,  and  Is  bounded  on  the  east 
by  spurs  of  the  Andes.  It  Is  about  30  miles  wide  and  occupies  the  Province  of 
Tumbes  and  the  northern  part  of  the  Province  of  Plura.  Oil  is  found  at  several 
other  points  in  the  Andes,  as  In  the  Huallanca  region,  in  Cerro  de  Pasco,  and 
in  the  Provinces  of  Jauja  and  Parinacochas,  but  little  or  no  development  work 
has  been  done  in  these  isolated  regions.  The  total  area  Included  in  the  oil 
belts  is  over  5,000  square  miles,  of  which  about  100  square  miles  has  oil  possi- 
bilities, and  200  square  miles,  according  to  Mr.  Hunter,  can  be  said  to  be  proved, 
rhe  oil-bearing  rocks  are  largely  sandstones  that  are  sufficiently  porous  to  ren- 
der shooting  unnecessary.  The  formation  Is  of  Eocene  age  and  its  fossils 
closely  resemble  those  of  the  California  Eocene. 

While  the  structure  of  the  oil  fields  is  very  broken,  the  formation  is  essentially 
monocllnal,  with  the  beds  dipping  to  the  eastward.  Anticlines  have  been  located 
in  some  places,  but  generally  speaking  the  production  is  not  obtained  from  them 
so  much  as  from  monocllnal  structure  with  local  saturation  Increased  due  to 
both  dip  and  strike  faults. 

No  very  big  gushers  have  as  yet  been  encountered,  but  wells  yielding  up  to 
800  barrels  a  day  have  been  struck.  The  initial  production  Is  not  very  long 
lljed,  and  after  a  few  weeks  or  months  It  settles  down  to  from  4  to  7  barrels  a 
day,  which  appears  to  be  maintained  for  several  years. 

The  specific  gravity  of  the  oil  is  from  32**  to  43**  Bauni4  (0.8642  to  0.8092 
specific  gravity).  Its  average  contents  being  gasoline,  15  per  cent ;  kerosene,  35 
per  cent;  residuum,  50  per  cent  The  residuum  is  capable  of  treatment  into 
high-grade  lubricants.  The  oil  has  an  asphaltic  base,  though  its  asphalt  con- 
tent is  remarkably  small,  being  In  certain  places  only  about  1.5  per  cent. 

The  depth  of  the  wells  ranges  from  700  to  3,000  feet,  the  average  being  prob- 
ably about  1,500  feet  The  standard  cable  rig,  with  calf -wheel  attachment  has 
been  generally  adopted  and  found  to  give  very  satisfactory  results.  The  rotary 
has  been  tried,  but  owing  to  the  amount  of  sandstone  that  is  encountered  it  has 
not  been  proved  very  satisfactory. 

Most  of  the  production  is  exported,  80  per  cent  going  to  the  United  States, 
the  remainder  being  sent  to  Chile,  where  it  is  consumed  principally  on  the 
nitrate  fields  as  liquid  fuel. 

^The  data  regarding  Peru  are  largely  furnished  by  Mr.  Campbell  M.  Hunter,  and 
the  quotations  are  taken  from  a  recent  letter  from  him  to  the  writer. 
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The  following  figures  of  production  of  crude  petroleum  in  Peru  were  compiled 
by  Anne  B.  CJoons»  of  the  United  States  Geological  Survey : 

Table  9. — Production  of  crude  petroleum  in  Peru,  1896  to  19J4. 


1907 756,  226 

1908 1,  Oil,  180 

1909 1, 316, 118 

1910 1, 330. 105 

1911 1, 368,  274 

1912 1,  751, 143 

1913 1, 857, 355 

1914 1, 917,  802 


14.031.066 


1896 47,  536 

1897 70.  831 

1898 70. 905 

1899 89, 166 

1900 274, 800 

1901 274, 800 

1902 ^ 286,  725 

1903 278, 092 

1904 345, 834 

1905 447, 880 

1906 586. 294 

Zorritos  field:  The  Zorritos  is  the  northernmost  of  the  Peruvian  fields 
and  lies  a  few  miles  south  of  Tumbes.  The  producing  territory  extends 
along  the  coast  for  about  4  miles,  most  of  the  producing  wells  being 
drilled  at  the  water's  edge.  The  Zorritos  field  is  controlled  by  Sefior 
Plaggio  and  produces  from  70,000  to  140,000  barrels  a  year.  The  oil  is  of 
asphalt  base  and  ranges  from  about  37"*  to  43**  Baum€  (0.840  to  0.810  specific 
gravity).  The  wells  are  from  650  to  850  feet  deep  and  yield  an  average  of  6 
barrels  a  day.    Initial  yields  of  several  hundred  barrels  are  reported. 

Lobitos  field :  The  I^bitos  field  lies  south  of  the  Zorritos  field,  about  60  mUes 
north  of  Payta,  and  comprises  a  proved  area  of  25  square  miles.  In  character 
of  the  oil  and  productivity  of  the  wells  this  field  is  similar  to  Zorritos.  It  is 
controlled  by  the  Lobitos  Oil  Ck).  and  yields  about  560,000  barrels  annually. 

Negritos  field:  The  southernmost  of  the  developed  coastal  areas  is  the 
Negritos  field,  which  lies  40  miles  north  of  Payta  and  includes  about  150 
square  miles  of  proved  territory  comprised  in  the  hacienda  La  Mina  Brea  and 
Farinas.  The  oil  is  brown  and  ranges  in  gravity  from  35*  to  38**  Baimi6 
(0.848  to  0.834  specific  gravity).  The  wells  range  in  depth  from  500  to  3,000 
feet,  and  in  individual  production  from  over  800  barrels  daily  to  an  average 
settled  production  of  4  to  7  barrels.  The  Negritos  field  is  controlled  by  the 
London  &  Pacific  Petroleum  C3o.  (Ltd.)  and  yields  about  1,260,000  barrels 
annually. 

Titacaca  field :  The  Titicaca  field  lies  high  in  the  Andes,  8  miles  from  Titicaca 
Lake,  near  the  Bolivian  frontier.  It  is  controlled  by  the  Titicaca  Petroleum  Go. 
and  in  1910  yielded  50,000  barrels  of  oil.  An  anticline  is  said  to  extend 
through  the  field  in  a  N.  40**  W.  direction  and  the  formations  on  its  flanks  are 
much  disturbed.  Ten  wells  have  been  drilled  up  to  1908,  with  varying  results. 
Although  the  initial  production  in  some  wells  has  been  as  high  as  900  barrels 
dally,  the  output  falls  rapidly.  The  oil  is  unlike  that  of  the  northern  fields  of 
Peru,  as  It  contains  about  5  per  cent  of  paraffin  wax  and  40  to  50  per  cent  of 
kerosene 

Conclusion :  The  evidence  in  hand  indicates  good  i)08sibilities  for  the  Negritos 
field  and  probably  a  loss  important  future  for  Zorritos  and  Lobitos.  The 
Andean  petroliferous  areas  are  little  known,  but  no  very  promising  fields  are 
believed  to  exist  in  this  province. 

Bolivia. — ^The  oil  fields  of  Bolivia  are  believed  to  form  in  general  a  con- 
tinuation of  those  found  along  the  eastern  base  of  the  Andes  in  northwestern 
Argentina.  The  fields  extend  from  the  vicinity  of  Santa  Cruz,  on  the  north, 
through  Sauces  to  Piqulrenda,  Plata,  nnd  Guarazutl,  in  the  province  of  Tarija, 
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near  the  Argentine  boundary.  Springs  and  seepages  of  petroleum  are  found 
at  several  points  throughout  this  general  region,  coming  chiefly  from  Lower 
Cretaceous  dolomites.  Some  exploratory  work  and  shallow  test  drilling  has 
been  done  in  the  region,  resulting  In  the  finding  of  some  high-grade  oil,  85  to  47* 
Baum6  (0.850  to  0.790  specific  gravity).  Mr.  Hunter,  under  whose  direction 
the  test  drilling  was  done,  says :  "  The  formation  is  very  broken,  being  sharply 
folded  and  much  faulted.  Owing  to  the  inaccessibility  of  the  oil  fields  there  Is 
likelihood  of  serious  development  work  being  initiated  until  better  transport 
facilities  exist."  Still  more  recently  geologic  Investigations  In  the  area  between 
the  Incahuasl  and  Aguaraygua  ranges,  south  of  Sucre,  have  shown  the  presence 
of  a  considerable  area  of  prosi)ectlve  oil  land.  It  Is  the  writers*  belief  that 
these  fields,  owing  to  their  comparative  inaccessibility,  will  not  be  an  Important 
factor  outside  of  the  local  Bolivian  market,  at  least  for  a  very  long  time. 

Chile. — Chile  offers  little  inducement  to  the  oU  prospector,  on  account  of  Its 
general  unfavorable  geologic  conditions  and  paucity  of  surface  evidences  of 
hydrocarbons.  Indications  of  petroleum  are  found  south  of  Patlllos,  In  the 
Province  of  Tarapaca,  northern  Chile,  and  oil  has  been  reported  as  occurln^ 
at  Puerto  Porvenlr  and  Agua  Fresca  In  Magallanes  Territory.  There  Is  also 
an  extensive  area  south  of  Maullin  River  which  gives  indications  of  gas  in 
Tertiary  beds.  Thesfe  facts,  derived  from  Redwood,  lead  to  the  conclusion  that 
Chile  is  destined  to  play  little  or  no  part  In  the  oil  Industry  of  South  America. 

Argentina. — General  conditions:  Argentina  first  attracted  attention  as  a  pos- 
sible producer  of  petroleum  In  1907,  when  oil  was  discovered,  entirely  by  acci- 
dent, In  drilling  for  water  at  Comodoro  Rlvadavla,  on  the  coast  of  Patagonia. 
Previous  to  that  time  test  drilling  had  been  done  In  the  Andean  portion  of  the 
Republic,  but  no  significant  results  were  obtained.  The  area  Included  In  the 
petroliferous  districts  exceeds  8,000  square  miles,  and  of  this  territory  probably 
400  square  miles  gives  superficial  evidence  of  petroleum.  The  proved  area 
does  not  exceed  2  square  miles.  The  petroleum  occurs  in  rocks  of  Jurassic, 
Cretaceous,  and  Eocene  Age,  limestones,  dolomites  and  sandstones  predominat- 
ing. Both  anticlines  and  practically  structureless  areas  yield  commercial 
quantities.  The  oil  is  asphaltic  and  ranges  in  gravity  from  11  to  24*  Baura§ 
(0.096  to  0.90G1  specific  gravity).  The  wells  attain  depths  from  200  to  more 
than  4,000  feet  and  are  rather  small  producers,  so  far  averaging  less  than  100 
barrels  dally.  The  production,  which  was  approximately  275,000  barrels  in 
1914,  comes  entirely  from  the  Comodoro  Rlvadavla  district  and  Is  consumed  in 
the  country,  principally  for  fuel. 

The  petroliferous  area  of  Argentina  Is  divisible  Into  three  principal  dis- 
tricts— the  Comodoro  Rlvadavla  district  on  the  Atlantic  coast,  and  the  Salta- 
Jujuy  and  Mendoza-Neuquen  districts  In  the  Andean  region. 

The  Comodoro  Rlvadavla  district,  the  best  known  and  only  commercially 
productive  field  In  Argentina,  Is  situated  on  the  Gulf  of  St.  George,  850  miles 
south-southwest  of  Buenos  Aires.  According  to  the  Government  geologists'  who 
have  studied  the  district,  the  possible  petroliferous  area  Is  extensive,  iwssibly 
including  20  square  miles ;  some  other  geologists  are  still  more  optimistic,  and 
a  few  think  that  the  productive  area  will  be  confined  pretty  closely  to  the 
present  proved  area  of  1  or  2  square  miles.  The  oll-yleldlng  formation  is  of 
Cretaceous  age,  the  oil  coming  from  coarse  pebbly  sandstone,  which  lies  on 
schist  and  granite  and  Is  unconformably  overlain  by  Eocene  and  lat«r  Tertiary 
tuflfaceous  and  fosslllferous  beds.  The  origin  of  the  oil  Is  obscure.  The  beds 
dip  at  a  low  angle,  not  exceeding  12  feet  to  the  mile,  and  said  to  occupy  a 
broad  syncllne  or  shallow  downward  warp.  The  oil  Is  of  asphaltic  base  and 
ranges  In  gravity  from  21i  to  24*  Baum§  (0.925  to  0.9091  specific  gravity).    The 
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average  daily  production  of  the  wells  is  between  60  and  100  barrels,  although 
some  of  the  wells  have  had  an  initial  yield  of  over  1,000  barrels  daily.  There 
are  now  about  20  wells  in  the  district,  of  which  about  10  can  be  rated  as  suc- 
cessful producers.  They  range  in  depth  from  1,500  to  1,800  feet,  being  fairly 
uniform  in  this  respect   The  oil  is  used  for  fuel  on  the  national  railways. 

^The  following  figures  relating  to  th^  Oomodoro  Rivadavia  fi^d  are  copied 
from  La  Nadon,  of  Buenos  Aires,  issue  of  A4;>ril  8,  1915,  with  equivalents  in 
American  barrels : 

Table  10. — Production  of  crude  petroleum  in  the  Comodoro  Rivadavia  fields 

Argentina. 


Year. 

Liten. 

AmBrioan 
barrels  of 
42gaUODl. 

Yaar. 

Litcn. 

Amerioan 
barrelaof 
42  gallons. 

1907 

18,009 
1,820,937 
21969  188 
8,294,124 

101 
U,472 
18,831 
20,763 

1911 

2,082,460 

7,461,496 

20,732,808 

43,780,014 

13,119 

1908 

1912 

47,007 

1909 

1913 

130,618 

1910 

1914 

276,500 

There  is  a  great  divergence  of  opinion  as  to  the  possibilities  of  this  district 
owing,  no  doubt,  to  the  fact  that  the  mode  of  occurrence  of  the  oil  is  unique, 
so  that  further  development  will  be  followed  with  interest  It  seems  probable 
that  the  production  of  individual  wells  will  never  be  great,  and  therefore  the 
field  can  not  become  a  large  producer  unless  the  producing  land  is  found  to 
have  a  wide  extent. 

The  Salta-Jujuy  district  occupies  a  roughly  triangular  area  with  sides 
approximating  100  miles  in  length  in  the  Andean  region  of  northwestern 
Argentina,  adjoining  the  Bolivian  frontier  between  800  and  900  miles  northwest 
of  Buenos  Aires.  Its  fields  are  practically  continuous  with  those  of  Bolivia. 
The  district  includes  approximately  5,000  square  miles,  of  which  about  250 
square  miles  contain  evidences  of  petroleum;  less  than  a  square  mile  has 
actually  been  tested,  and  the  results  have  been  indifferent  The  oil  reservoirs 
are  sandstones  and  dolomites  of  Jurassic  and  possibly  Cretaceous  age;  the 
accumulations  of  oil  are  in  long,  fairly  well  defined  anticlines.  The  anticline 
dominating  the  Sierra  Aguaraygua  extends  into  Bolivia.  The  oil  is  black 
and  asphaltic  and  ranges  in  gravity  from  about  11  to  14*  Baum6  (0.096  to  0.975 
specific  gravity).  The  production  of  the  wells  so  far  drilled  has  been  very 
small. 

In  the  Tartagal  region  the  anticlines  extend  north  and  south.  Two  wells, 
both  of  which  were  poorly  located  with  regard  to  the  structure,  reached  depths 
of  150  and  450  feet  without  results.  At  Quebrada  Qalarce  four  wells  showing 
some  oil  and  gas  have  been  drilled  to  deptlis  ranging  between  127  and  574 
feet  Seepages  are  also  known  at  Yavi  Ghlco,  Tejada,  Abre  de  la  Oruz, 
Garrapatal,  Laguna  de  la  Brea,  and  Cerro  de  Calileegua. 

The  presence  of  well-defined  anticlines  and  good  oil  seepages  indicates  the 
probable  presence  of  commercial  deposits  of  oil,  the  tests  already  made  were 
only  partial  and  tell  little  or  nothing  of  the  possibilities  of  the  district 

Mendoza-Neuquen  district:  Evidences  of  petroleum  have  been  found  in  a 
series  of  shales  for  nearly  800  miles  along  the  eastern  Andean  slope,  beginning 
40  miles  north  of  Mendoza  and  extending  southward  to  latitude  42**  in  the 
Neuquen  region.  The  district  is  from  600  to  800  miles  southwest  of  Buenos 
Aires,  and  only  its  north  end  is  accessible  by  rail.  At  least  6,000  square 
miles  are  included  in  the  district;  the  area  showing  oil  possibilities  probably 
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does  not  exceed  300  square  miles,  and  the  proved  area  is  less  than  1  square 
mile.  The  beds  yielding  the  oil  In  the  north  end  of  the  district  are  said  by 
Dr.  TVMndhausen  to  be  of  upper  Jurassic  age;  those  in  the  south  end,  accord- 
ing to  Dr.  Bailey  Willis,  are  of  Eocene  age.  The  oil  comes  principally  from 
sandstones  and  marls  and  has  a  gravity  of  about  20**  Baum^  (0.935  specific 
gravity).  The  wells  yield  only  a  small  production  and  are  short-lived.  East  of 
the  main  Andean  belt  the  lower  Jurassic  limestones  and  Cretaceous  beds  are  also 
said  to  be  petroliferous,  especially  along  the  upper  part  of  Salado  River  in 
latitude  35*.  longitude  70**. 

The  principal  developments  are  at  Cachenta,  near  Mendoza,  where  12  wells 
had  been  sunk  up  to  1893,  the  total  yield  of  the  wells  up  to  that  year  being 
10,000  barrels.  A  pipe  line  was  built  to  Mendoza,  but  owing  to  the  exhaustion 
of  the  wells  the  venture  was  not  a  success.  Two  wells  were  also  drilled  by 
the  Neuquon  Oil  Syndicate  at  Cerro  Tolena  between  1908  and  1910.  These 
are  said  to  have  yielded  a  little  oil.  Four  or  more  test  holes  put  down  at 
Covunco,  105  miles  west  of  Neuquen,  attained  depths  between  262  and  1,180 
feet  and  encountered  some  gas  and  oil.  In  1913  a  well  was  put  down  at  San 
Cristobal,  in  the  Province  of  Santa  Fe,  and  attained  a  depth  of  more  than 
4,000  feet.    It  Is  reported  that  some  oil  was  found  In  this  well. 

Seepages  and  other  evidences  of  petroleum.  Including  rafaelite,  a  kind  of 
asphalt,  have  been  reported  from  San  Rafael  (south  of  Mendoza),  CJerro  Auca 
Mahulda,  Rio  Barrancas,  Curlleuva,  Garrapatal,  La  Brea,  Vachenta,  La 
Carena,  and  Plaza  Hulncul,  or  Challaco,  "  north  of  kilometer  81,  on  the  railroad." 

The  developments  In  the  Mendoza-Neuquen  district,  like  those  In  the  area 
farther  north,  lead  to  pessimistic  conclusions  regarding  Its  future,  but,  like 
pioneer  work  In  most  other  oil  fields,  this  development  has  probably  been  car- 
ried through  under  more  or  less  adverse  conditions,  and  It  Is  to  be  assumed  that 
the  results  do  not  stand  as  a  final  test  of  the  whole  region. 

Conclusions:  With  the  exception  of  the  region  about  Comodoro  Rivadavla 
field  the  country  between  the  Atlantic  Ocean  and  the  front  of  the  Andes  offers 
little  chance  for  the  accumulation  of  oil  In  commercial  quantities.  Further- 
more, it  is  questionable  whether  or  not  the  productive  area  of  Comodoro  Riva- 
davla will  be  extended;  If  it  can  be,  the  field  is  certainly  ideally  located  for 
developing  and  marketing  Its  product.  There  are  favorable  indications  for  the 
development  of  commercial  production  In  the  Andean  districts,  probably  the 
most  encouraging  areas  being  In  the  northern  fields.  In  general  the  sharp  and 
In  places  overturned  folds  of  the  mountain  districts  do  not  suggest  extensive 
deposits  or  possibilities  for  large  wells,  but  small  wells  yielding  oil  of  various 
grades  are  to  be  expected  when  test  drilling  is  systematically  and  thoroughly 
attempted.  In  general  It  Is  doubtful  whether  any  great  fields  of  oil  exist  In 
this  country,  although  detailed  Investigations  may  change  this  conclusion. 

Brazil. — ^The  present  known  oil  resources  of  Brazil  are  apparently  confined 
to  the  oil  shales  of  the  Bahia  region  and  a  rather  Indeterminate  area  of  favor- 
able oil  indications  somewhere  In  the  Interior.  The  oil  shales  are  of  Biocene 
age  and  extend  Intermittently  from  Porto  Alegre  along  the  coast  for  over  1,2(X) 
miles,  nearly  to  the  mouth  of  the  Amazon.  Portions  of  the  shales  suitable  for 
distillation  have  been  reported  at  the  following,  among  other  localities :  North 
of  Ilheos,  on  Itahlpe  River;  on  the  Island  of  Joao  Thanla,  In  Marahu  River, 
80  miles  south  of  Bahla;  on  Tlnhare  Island,  30  miles  south  of  Bahla;  at 
Rlachedoche  and  Camarajibe,  25  and  45  miles,  respectively,  north  of  Macelo ;  In 
the  province  of  Alegoas ;  and  In  the  Sierra  de  Ararlpe,  In  Ceara.  It  seems  prob- 
able that  the  formations  that  are  oll-bearlng  In  southeastern  Colombia,  espe- 
cially south  of  Nevea,  may  extend  over  the  boundary  Into  Brazil.  Even  If  such 
l8  the  case  the  deposits  will  be  Inaccessible  for  some  time  to  come.    Dr.  J.  0. 
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Branner,  the  authority  on  Brazilian  geology,  believes  tliat  the  chances  for 
recovery  of  commercial  qaantities  of  petroleum  are  rather  problematic  ex- 
cept In  the  regions  mentioned,  which  means  that  the  enormous  extent  of  terri- 
tory in  Brazil  will  probably  remain  a  negligible  factor  in  the  oil  Industry  of 
South  America,  at  least  during  the  present  generation. 

SUMMARY  TABLE  OF  THE  OIL  BESOUBCES  OF  THE  AMERICAS. 

The  following  table  is  intended  to  summarize  the  present  knowledge  of  the 
oil  resources  of  the  Americas  by  countries.  Attention  is  called  to  the  fact  that 
of  an  estimated  total  of  8,429  square  miles  of  oil  land  on  both  continents,  4,365 
square  miles,  or  over  one-half,  has  already  been  proved.  The  estimated  future 
supply  of  the  United  States  Is  5,763.100,000  barrels;  outside  of  this  country 
tlie  data  is  so  meager  that  even  rough  quantitative  estimates  are  out  of  the 
question. 

Table  11. — Summary  of  oil  resources  of  the  Americas, 


Country. 


Prored 


Prospeo* 
tlvej 


Production 
to  1014. 


PreMnt 
yearly  rate  of 
prodoctkm. 


Newfoundland. 

Canada 

United  States.. 

Ifexlco 

Guatemala 

Panama 

Trinidad 

Colombia 

Ecuador 

Venesuida. 

Peru 

BoUria 

Argentfaia. 


Sq.miUi. 


8q,mUe$. 


25 
4,100 
26 
1± 


l.OOOi 

040 
1.000± 


1± 


I 

% 


Barrdt. 

Small. 

23,408,010 

3,336,467,130 

00,360,860 

(T) 


Barrel*, 

a) 

214,806 
266,702,686 
21,188,427 
(?) 


2,000,430 


643,683 


0) 
14,300,072 


1,017,8 


600,000 


276,600 


4,306 


3,300,287,021 


200,002,602 


1  Owing  to  the  writer's  professional  connections  in  Trinidad  and  Venezuela  he  deems  It  inexpedient  to 
discuss  the  oil  resources  or  possibilities  of  these  countries  at  the  present  time. 

METHODS  OF  CONSKBVATION. 

The  principal  facts  concerning  the  oil  deposits  of  North  and  South  America 
as  we  now  know  them  having  been  presented,  the  next  question  to  be  considered 
Is  how  best  to  utilize  the  present  output  and  how  most  economically  to  discover 
and  develop  the  gas  and  petroleum  resources  which  are  yet  hidden  In  the  earth. 
The  following  si^ggestlons  are  offered  In  the  hope  that  they  may  guide  those 
who  are  Interested  In  the  future  development  of  these  resources  away  from 
some  of  the  troubles  that  have  beset  the  oil  Industry  In  the  past.  As  others 
are  to  discuss  some  of  these  methods  of  conservation  In  detail,  the  writer  will 
confine  himself  to  some  of  the  broader  generalities. 

Titles, — Conservation  In  developing  the  oil  resources  of  any  region  should 
begin  with  an  Investigation  of  the  validity  of  the  title  to  the  land  containing 
the  oil,  for  drilling  oil  wells  on  land  with  unsound  titles  might  be  likened  to 
building  a  house  on  the  sand.  If  the  property  Is  situated  In  a  region  of  fee 
or  freehold  titles  ("patented  lands,"  as  It  Is  often  called  In  the  United  States), 
the  quality  of  the  title  can  be  determined  by  procuring  an  abstract  Care 
should  be  taken  to  see  that  the  mineral  rights  are  Included  In  the  title  to  the 
land  In  regions  where  mineral  and  surface  rights  may  or  may  not  go  together. 
In  most  countries  outside  of  the  United  States  the  mineral  rights  are  alienated 
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from  the  surface  rights,  so  that  separate  titles  must  be  obtained  for  the 
minerals.  Such  titles  should  always  include  the  right  to  utilize  the  surface 
so  far  as  is  necessary  for  all  purposes  of  development  by  paying  reasonable 
damages  to  the  owner  of  the  surface  rights,  and  if  possible,  a  fixed  amount  of 
damages  should  be  agreed  on  before  development  starts,  as  the  term  "  reason- 
able "  is  capable  of  many  interpretations. 

If  the  oil  is  to  be  developed  under  concessions  or  leases  the  operator  should 
be  absolutely  certain  that  the  contract  comes  from  parties  authorized  to  grant 
it  Furthermore,  assurances  should  be  had  that  the  wording  of  the  concession 
or  lease  will  be  interpreted  along  broad  lines;  quibbling  or  taking  advantage 
of  technicalities  usually  results  disastrously  for  both  parties.  The  terms  of 
the  contract  should  be  as  explicit  as  possible,  and  the  more  liberal  the  condi- 
tions the  easier  will  it  be  for  those  who  Intend  to  carry  on  the  projected  develop- 
ment to  operate.  The  conditions  of  a  concession  or  lease  should  be  framed  to 
facilitate  rather  than  retard  the  development.  As  a  general  statement,  it  is 
not  fair  to  ask  intending  operators  to  pay  for  the  privilege  of  risking  their 
money  in  proving  up  prospective  land,  and  therefore  it  is  much  more  equitable 
for  the  owners  of  the  mineral  rights  to  obtain  their  remuneration  through 
royalties  than  through  bonuses  or  excessive  rentals.  A  sliding  scale  of  royalty 
is  often  more  desirable  than  a  fixed  percentage.  For  self-protection  the  owners 
necessarily  should  place  a  rental  clause  in  the  concession  or  lease,  to  guarantee 
development  within  a  reasonable  time.  An  observance  of  the  spirit  as  well 
as  the  letter  of  such  contracts  on  the  part  of  both  the  grantor  and  the  grantee 
usually  works  to  the  best  advantage  of  all  concerned  and  furthers  the  ends  of 
conservation. 

Exploration. — ^Much  of  the  money  that  is  expended  uselessly  in  the  oil  indus- 
try is  wasted  in  the  drilling  of  dry  holes.  However,  dry  holes  are  as  much  a 
part  of  oil  development  as  waste  lumber  is  an  accompaniment  of  house  build- 
ing. It  is  impossible  for  anyone  to  say  definitely  from  surface  evidence  whether 
oil  does  or  does  not  exist  below  the  surface  of  the  earth  at  any  particular  spot — 
the  drill  is  the  final  arbiter  of  this  question,  and  even  the  drill  does  not  always 
tell  the  truth — but  there  is  a  way  in  which  exploration  may  be  conducted 
to  bring  about  the  most  satisfactory  results  with  the  least  expenditure  of 
energy  and  money.  The  cost  of  exploratory  work  is  charged  against  the  capital 
account  in  any  field,  so  that  what  is  saved  in  the  pr^iminary  stages  of  develop- 
ment is  a  cut  in  the  ultimate  cost  of  the  field's  product. 

It  ought  to  be  as  obvious  that  exploration  with  the  drill  should  be  preceded 
by  careful  geologic  studies  as  it  is  that  railroad  construction  should  be  based 
on  surveys.  These  studies  should  Include  such  subjects  as  topography,  stratig- 
raphy, structure,  and  surface  evidence  of  petroleum  in  the  regions  to  be  tested. 
The  work  divides  itself  into  two  stages — preliminary  reconnaissance  and  de- 
tailed surveys. 

The  preliminary  reconnaissance  should  consist  in  procuring  all  the  available 
published  and  hearsay  evidence  regarding  the  occurrence  of  oil  or  gas  seepages 
or  hydrocarbon  deposits  in  the  region ;  in  making  preliminary  geologic  surveys 
to  determine  from  which  formations  the  oil  is  to  come  and  the  areal  distribution 
of  these  formations ;  in  determining  those  general  regions  in  which  the  surface 
evidence  is  supposed  to  be  most  favorable  for  the  accumulation  of  hydrocarbons ; 
and  in  determining  the  best  routes  and  methods  of  transportation. 

The  second  stage  includes  detailed  geologic  surveys  of  those  regions  where 
the  surface  evidence  indicates  that  petroleum  is  most  likely  to  be  found  and 
the  location  of  test  holes  at  favorable  points.  By  working  out  the  surface  dis- 
tribution and  structure  of  the  formations  it  is  usually  possible  to  select  the 
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areas  offering  the  best  chances  of  success.  Geology  should  always  be  the 
dominant  factor  in  determining  the  location  of  test  holes,  although  modifications 
to  meet  natural  conditions  must  sometimes  be  made.  Nothing  is  so  encouraging 
as  a  successful  first  hole ;  nothing  so  disheartening  as  the  failure  of  an  initial 
test;  so  every  other  consideration  should  be  sacrificed  to  make  the  first  effort 
at  the  place  where  success  Is  most  likely.  Just  what  character  or  degree  of  evi- 
dence should  determine  whether  or  not  drilling  is  advisable  must  be  decided 
separately  for  each  area.  So  many  factors  enter  into  decisions  of  this  kind  that 
no  set  rules  of  action  can  be  laid  down.  As  a  prerequisite  to  carrying  on  such 
work  the  investigator  should  have  a  general  knowledge  of  the  occurrence  of 
oH  in  the  other  fields  of  the  world,  and,  if  possible,  definite  information  concern- 
ing the  interpretation  of  the  surface  evidence  in  the  particular  type  of  deposit 
under  examination.  As  has  been  tersely  stated  by  one  of  the  most  successful 
oil  men  in  the  world,  **  Wherever  the  Lord  put  a  deposit  of  oil  He  left  a  little 
on  top  to  show  its  presence  in  the  ground  below."  It  is  hazardous  enough  to 
drill  with  favorable  evidence  in  hand ;  it  is  many  times  more  so  to  locate  a  well 
without  reference  to  the  surface  evidence  and  geology  of  the  region.  Drilling 
blindly  without  a  definite  basis  for  action  is  working  against  conservation,  and 
for  every  well  so  drilled  that  has  been  successful,  a  hundred  can  be  cited  that 
have  resulted  in  failure. 

Development, — ^After  locating  the  best  point  for  the  sinking  of  a  test  well  in 
any  new  field,  the  next  questions  which  confront  the  operator  are  those  of  de- 
velopment These  Include  the  choice  of  proper  equipment,  its  transportation 
and  installation,  the  building  of  camps,  and  preparation  for  the  proper  care 
of  the  oil  in  case  the  well  is  successful.  Prior  to  the  proving  of  an  area  by  a 
successful  test  well,  the  less  that  is  expended  in  the  way  of  equipment,  road 
building,  etc.,  the  better.  It  is  therefore  often  more  desirable  to  put  up  with 
crude  methods  of  transportation,  temporary  camps,  and  improvised  tools  than 
to  spend  great  sums  in  Installing  a  plant  that  may  have  to  be  almost  imme- 
diately abandoned.  Ordinarily  it  is  much  better  to  drill  a  test  hole  with  a 
standard  chum  drill  than  with  a  rotary,  for  the  reason  that  the  well  record  se- 
cured by  the  former  is,  as  a  rule,  much  more  reliable  than  that  yielded  by  the 
latter — and  the  log  or  record  of  the  test  well  is  its  greatest  asset  Further- 
more proper  gates  or  safety  casing-head  equipment  should  be  installed  when  the 
oil  zone  is  approached,  for  it  is  often  possible  to  control  the  strong  initial  fiows 
or  "  gushes  "  of  a  particular  sand  or  zone  by  such  means,  where  lax  methods  of 
drilling  would  cause  a  great  loss.  Even  under  the  most  favorable  circumstances, 
however,  and  with  the  assistance  of  specially  designed  gates  or  casing  heads, 
oil  is  liable  to  be  lost  when  a  well  is  brought  in,  particularly  if  the  gas  pres- 
sure is  strong,  for  the  action  of  fiuids  under  great  pressure  is  very  sudden  and 
is  sometimes  most  disastrous  to  the  apparatus  installed  for  its  control.  After 
the  drilling  of  test  holes,  which  it  is  assumed  will  give  a  general  Idea  of  the 
location  and  character  of  occurrence  of  the  oil  deposits,  it  is  comparatively 
easy  to  decide  upon  proper  equipment  for  the  drilling  of  future  wells.  In  gen- 
eral, the  standard  or  chum  drill  is  the  most  satisfactory  in  a  region  of  hard 
rocks,  while  for  soft  formations  and  for  the  control  of  strong  gas  pressures 
above  the  oil  sands  the  rotary  is  often  the  most  efilcient.  In  the  matter  of 
camps  it  always  pays  to  make  the  lives  of  the  men  in  the  field  as  attractive  as 
possible.  Oil  men  are  of  the  highest  type  and  most  discriminating  of  artisans, 
and  as  long-continued  service  is  the  most  efficient  and  economical,  it  is  the 
best  policy  to  make  them  contented  by  providing  good  food,  proper  shelter,  and  a 
reasonable  amount  of  diversion. 
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Production, — ^When  the  wells  have  been  satisfactorily  drilled  and  finished 
the  matter  of  production  presents  itself.  It  is  easy  to  handle  the  product  of 
wells  that  flow  from  a  moderate  natural-gas  pressure,  but  in  general  the  great 
bulk  of  the  wells  of  the  world  do  not  flow  but  have  to  be  pumped,  and' some  tap 
deposits  under  pressure  so  great  as  to  render  their  operation  difficult  Where 
the  gas  pressure  is  high  great  care  must  be  exercised  in  finishing  the  wells  and 
in  their  constant  control,  for  a  "  wild  well "  is  usually  the  most  wasteful  thing 
about  an  oil  field.  Furthermore,  high  pressure  implies  the  presence  of  great 
quantities  of  valuable  gas  which  should  be  utilized  if  possible.  The  installation 
of  proper  gas  traps  and  the  economical  use  of  the  gas  for  fuel,  illuminants,  or 
the  manufacture  of  gasoline  are  therefore  other  problems  facing  the  operator 
who  wishes  to  conserve  his  resources.  In  pumping  wells  the  method  adopted 
and  the  skill  with  which  it  is  conducted  often  determine  whether  or  not  the 
well  is  a  paying  one  or  is  operated  at  a  loss.  In  general,  shallow  wells  can  be 
operated  by  the  ordinary  lift  pump,  several  wells  being  handled  from  a  common 
"  power."  If  the  wells  frequently  "  sand  up  "  or  give  trouble  from  caving,  it  Is 
usually  economical  to  maintain  a  drilling  engine  at  each  well  In  order  to  remove 
the  tubing  and  casing  when  necessary  for  the  purpose  of  cleaning  the  hole. 
Under  certain  conditions,  where  water  Is  present  with  the  oil,  the  air-lift  method 
of  recovering  the  oil  is  satisfactory  and  economical.  The  utilization  of  waste 
gas  for  the  development  of  power  or  the  utilization  of  electricity  generated  by 
water  power  Is  often  more  economical  than  the  burning  of  the  oil.  It  has  been 
estimated  that  10  to  15  per  cent  of  the  oil  produced  In  California  Is  either  used 
as  fuel  In  the  fields  or  Is  wasted  In  production  and  through  careless  methods 
of  handling.  The  greater  part  of  this  waste  could  be  saved  by  the  use  of  hydro- 
generated  electricity,  which  Is  as  cheap  as  the  oil  If  not  cheaper,  and  the  prac- 
tice of  greater  care  In  the  fields.  The  waste  of  oil  that  is  questionably  excusable 
in  the  strenuous  early  period  of  any  field  Is  seldom  excusable  and  should  be 
made  criminal  In  the  later  stages  of  development. 

Transportation  and  storage, — ^Af ter  the  oil  has  reached  the  surface  It  Is  neces- 
sary to  store  It  and  transport  It  to  market.  The  storage  of  oil  In  open  reser- 
voirs, especially  those  made  of  dirt.  Is  most  wasteful,  but  Is  often  unavoidable 
in  new  fields  and  In  places  where  flush  production  mounts  higher  than  the  steel 
storage  facilities.  If  possible,  however,  oil  should  be  kept  in  cement-lined, 
covered  reservoirs  or  covered  steel  tanks.  Tanks  of  the  ordinary  type,  holding 
87,500  and  55,000  barrels,  have  been  found  the  most  economical  for  general 
purposes.  Oement-llned  or  relnforced-concrete  reservoirs  holding  as  much  as 
7,000,000  barrels  are  in  successful  use.  The  tanks  should  be  set  in  large  earthen 
reservoirs  to  prevent  the  loss  of  oil  in  case  of  accident,  and  should  be  widely 
enough  separated  to  keep  fire  from  spreading  if  the  tanks  are  struck  by  light- 
ning or  fired  from  other  causes.  Painting  the  tanks  white  is  also  a  method  of 
conserving  oil,  as  it  keeps  down  the  Internal  temperature  of  the  tank  In  hot 
countries,  thus  lowering  the  precentage  of  loss  through  volatilization. 

Pipe-line  transportation  is  usually  the  most  economical  and  satisfactory, 
although  under  certain  conditions  tank  cars  and  barges  are  more  satisfactory 
if  the  oil  Is  exceedingly  heavy  or  the  quantity  small.  The  latter  type  of  trans- 
portation is  often  economical  If  waterways  are  adjacent  to  the  oil  fields  and 
market  terminals,  as  in  the  Panuco  field  of  Mexico.  A  careful  study  of  trans- 
portation questions,  especially  those  relating  to  pumping,  will  often  lead  to  a 
great  saving  over  the  method  of  hlt-or-miss  adoption  of  a  transportation  system 
without  Investigation.  Each  field  and  each  type  of  oil  has  Its  own  problems, 
and  before  putting  in  pipe  lines  it  is  always  an  economy  to  procure  the  latest 
Information  regarding  the  experiences  of  others  In  similar  matters. 
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Utilization, — ^After  the  oil  has  been  produced  and  is  ready  for  refining  or  for 
the  market,  the  forms  in  which  it  is  to  be  used  should  be  a  matter  of  the  most 
careful  investigation.  Naturally,  oil  of  the  heavier  grades  is  best  suited  for 
the  manufacture  of  asphalt,  for  use  as  fuel,  and  for  such  other  minor  uses  as 
road  dressing  and  the  manufacture  of  roofing  materials.  Oil  of  the  lighter 
grades  should  always  be  refined,  as  the  lighter  constituents,  which  can  be  taken 
off  even  by  a  crude  process  of  topping,  often  yield  a  greatly  increased  price 
over  that  of  the  crude  oil.  The.utillzation  of  the  tops  In  the  manufacture  of 
staple  and  by-products  usually  results  in  the  maximum  profit  that  is  made  in 
the  oil  business.  Probably  the  greatest  waste  of  oil  at  the  present  time  comes 
through  its  use  in  connection  with  the  steam  engine,  for  were  this  same  oil 
used  in  the  internal-combustion  engine  of  the  Diesel  type  the  saving  would  be 
from  75  to  80  per  cent.  This  saving  will  come  about  only  with  the  perfecting 
of  the  internal-combustion  engine  and  a  marked  rise  in  the  price  of  oil,  and  then 
only  under  conditions  where  the  engine  of  the  Diesel  type  can  be  satisfactorily 
substituted  for  the  steam  engine. 

In  conclusion,  it  should  be  borne  in  mind  that  the  best  way  to  meet  the 
demands  of  conservation  is  to  hunt  for  and  produce  the  oil  with  as  little  loss 
and  as  cheaply  as  possible,  to  utilize  it  for  those  purposes  for  which  it  has  no 
substitute,  and  to  avoid  using  it  for  those  purposes,  as  for  fuel  to  produce 
steam,  for  which  such  substitutes  as  coal  or  water  power  are  available.  This 
sentiment,  so  happily  expressed  by  Dr.  C.  W.  Hayes  as  "  utilization  with  a  maxi- 
mum efl3ciency  and  a  minimum  of  loss,"  should  actuate  all  who  have  the  best 
interests  of  the  oil  industry  of  the  Americas  at  heart. 

The  Chairman.  The  Chair  feels  sure  that  he  voices  the  sentiment 
of  all  present  when  he  extends  his  sincere  thanks  to  Mr.  Wegemann 
for  his  presentation  of  this  valuable  paper.  In  the  absence  of  the 
author  it  seems  to  me  it  is  almost  unnecessary  to  discuss  this  paper, 
unless  there  are  actual  errors  in  the  statement,  or  omissions  or  addi- 
tions to  make.  If  anyone  wishes  to  make  any  suggestion  in  that  re- 
spect, that  should  be  done  now. 

Mr.  Clapp.  I  do  not  remember  that  the  New  Brunswick  district 
was  mentioned. 

The  Chairman.  It  was  mentioned,  but  not  considered. 

Mr.  Clapp.  If  I  understood  correctly,  the  statement  was  made  that 
the  world's  supply  of  petroleum  will  come  from  the  Americas.  Did 
I  understand  that  correctly  ?  I  think  we  ought  to  question  that,  be- 
cause we  know  that  there  are  extensive  deposits  of  oil  in  other  lands 
which  are  as  yet  practically  untouched.  Kussia  has  tremendous  de- 
posits. Siberia  has  enormous  fields.  I  have  talked  with  people  who 
claim  to  have  seen  those  fields.  China  is  supposed  to  have  oil  de- 
posits. Turkey  has  very  extensive  and  valuable  oil  areas,  and  there 
are  oil  areas  in  Hungary  which  have  been  little  touched.  It  is  a 
strange  thing  to  me  that  in  Europe,  where  things  are  supposed  to  be 
up  to  date,  that  there  should  be  these  untouched  fields. 

The  Chairman.  As  the  hour  is  growing  late  I  must  now  call  for 
the  paper  of  Dr.  Day  on  "  The  petroleum  industry  of  Mexico." 
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THE  PETROLEUM  INDUSTRY  OF  MEXICO. 

By  DAVID  T.  DAY. 

The  compounds  of  carbon  and  hydrogen  which  make  up  petroleum  form  the 
starting  points,  or  fundamental  substances,  upon  which  the  entire  structure  of 
organic  chemistry  is  built.  When  one  considers  that  included  in  this  domain 
of  organic  chemistry  are  all  our  food  products,  our  paper,  our  fabrics,  in  fact 
all  animal  and  vegetable  substances  necessary  for  life's  economics,  it  gives  a 
new  respect  for  a  material  much  of  which  Is  no  longer  used  even  for  such 
advanced  purposes  as  illumination,  but  Is  subordinated  to  the  place  of  a  mere 
fuel. 

It  Is  safe  to  state  that  much  more  than  one-half  of  all  the  petroleum  that 
Mexico  has  yet  produced  has  been  burned  as  fuel.  It  has  been  burned  In  the 
most  wasteful  manner,  and,  even  worse,  not  on  Mexican  soil  for  the  production 
of  power  for  the  development  of  manufacturing,  but  has  performed  lowly  if 
useful  service  for  other  countries.  Even  as  fuel,  Mexican  petroleum  has  been 
sufficiently  appreciated  to  cause  Its  exportation,  chiefly  to  the  United  States, 
but  also  to  the  West  Indies,  South  America,  Great  Britain,  France,  and  Ger- 
many. It  will  be  the  object  of  this  essay  to  predict  a  more  hopeful  future 
for  Mexican  petroleum  and  to  point  out  avenues  of  usefulness  which  are 
rapidly  being  developed  In  this  country  in  advance  of  other  sections  of  the 
world,  and  In  which  Mexico's  great  wealth  In  petroleum  must  share.  It  Is 
enough  In  Introducing  the  subject  to  call  attention  to  the  fact  that  Instead  of 
extracting  a  meager  fraction  of  gasoline  from  crude  oil,  merely  what  Is  found 
In  the  natural  substance,  then  extracting  a  larger  fraction  for  Illuminating  pur- 
poses, then  such  an  amount  of  lubricating  oils  as  may  be  at  the  time  necessary 
for  Industrial  purposes  and  consigning  the  entire  balance  to  shameful  waste 
as  a  fuel,  the  petroleum  chemist,  within  the  last  two  years,  has  found  himself 
able  to  Induce  capital  to  Invest  on  an  Increasingly  great  scale  In  the  con- 
version of  oil  into  other  products.  The  fact  Is  well  known  to  pure  science  that 
this  crude  oil  can  be  converted  by  heat  and  chemical  means  into  any  desired 
proportion  of  the  products  for  which  there  Is  the  greatest  need.  The  chemist 
has  taught  the  capitalist  that  there  Is  no  substance  known  to  man  so  flexible, 
so  readily  changed  from  one  form  Into  another  as  this  complicated  material 
we  call  petroleum.  What  the  chemist  has  long  known  from  the  theoretical 
point  of  view,  the  technologist  Is  now  about  to  employ.  This  Indicates  the  fact 
that  the  various  components  of  petroleum  can  be  used  as  a  starting  point  for 
all  animal  and  vegetable  materials  In  their  essentially  simple  forms.  It  also 
points  out  avenues  of  research  by  which  this  present  fuel  oil  can  be  built  up. 
even  Into  foods.  With  this  more  encouraging  outlook  let  us  examine,  first, 
the  present  and  potential  value  of  Mexico  as  a  great  oil-producing  country 
and  see  what  the  probabilities  are  for  future  production — all  this  briefly  reserv- 
ing the  principal  time  for  the  discussion  of  what  petroleum  may  yield  that 
country  In  the  future. 

HI8T0BT. 

It  can  safely  be  said  that  no  circumstance  of  Importance  concerning  the  his- 
tory of  the  development  of  petroleum  in  Mexico  has  failed  of  record  by  recent 
writers.  Nearly  all  these,  however,  have  been  authorities  especially  Interested 
In  some  local  feature  of  the  Mexican  petroleum  fields,  and  each  has  relied 
more  or  less  completely  on  fellow  authorities  for  Information  concerning  all 
of  the  regions  beyond  the  one  locality  of  special  Interest  to  him.  To  this  situa- 
tion there  has  been  one  decidedly  Important  exception — ^Mr.  Degolyer,  chief  of 
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tlie  Geological  and  Exploration  Department  of  the  Compania  Mexicana  de 
Petroleo  Agoila,  who  has  given  the  benefit  of  his  broad  experience  in  the  devel- 
opment of  the  Mexican  oil  fields  to  a  history  of  petroleum  in  Mexico.  From 
this  much  of  the  information  here  presented  has  been  derived,  and  to  it  the 
reader  is  referred  for  statements  in  greater  detail  than  are  here  possible. 
What  is  given  below  will  be  most  valuable  if  it  represents  a  compilation  from 
the  best  authorities  rather  than  mere  statements  of  what  any  one  person  could 
learn  by  such  r^;)eated  visits  to  the  oil  fields  of  Mexico  as  any  one  foreign 
observer  could  make. 

Villarello,*  Degolyer,*  and  others  point  out  that  the  earliest  records  of  the 
occurrence  of  petroleum  in  Mexico  refer  to  the  large  deposits  of  asphalt, 
osualy  hard,  sometimes  semisolid,  occurring  from  San  Jose  de  las  Ruslas  in 
the  northern  part  of  the  state  of  Tamaulipas  and  frequently  noticed  south- 
ward, especially  in  Vera  Cruz  near  Tumbadero.  It  was  later  found  that  these 
deposits  of  asphalt  represented  the  residual  material  from  the  evaporation 
and  oxidation  of  oil  reaching  the  surface  as  thick,  tarry  material.  Hundreds 
of  such  tar  springs  are  now  known  and  are  carefully  sought  out  as  the  best 
guide  in  the  search  for  oil. 

It  is  further  interesting  to  note  that  in  this  stretch  of  country,  bordering 
on  the  Gulf  of  Mexico,  from  San  Jose  de  las  Ruslas  southward  to  the  Isthmus 
of  Tehuantepec,  actual  drilling  for  oil  was  repeatedly  undertaken  back  in  the 
early  history  of  this  region,  although  the  efforts  were  too  feeble  for  the 
problem  in  hand  and  failed  for  lack  of  sufficient  depth.  Thus  Friar  Sagahun 
wrote  In  the  seventeenth  century  of  the  occurrence  of  "  chapopote  " — ^the  Indian 
name  given  indiscriminately  to  thick  oil  or  asphalt  seepages.  Reliable  reports 
affirm  that  as  would  be  expected  this  thick  tar  was  used  as  primitive  people 
have  always  used  it  when  available  for  embalming,  religious  ceremonies,  and 
for  healing  compounds.  The  ruins  of  Yucatan  show  Its  use  as  a  building  mate- 
rial. Degolyer  cites,  as  the  first  attempt  to  develop  oil  or  gas,  the  records  of 
Memoria  de  Fomento  of  1865.  Permission  was  then  granted  to  Sefior  Ilde- 
fonooe  Lopez  for  developing  the  petroliferous  substances  near  San  Jose  de  las 
Ruslas  in  the  state  of  Tamaulipas.  Other  concessions  were  also  granted  not 
long  after  the  beginning  of  the  oil  industry  in  the  United  States,  and  in  1868 
a  little  oil  was  refined  by  a  company  of  Mexico  City  and  obtained  from  a  well 
125  feet  deep  drilled  In  the  Furbero  district  some  50  miles  south  of  Tuxpam. 

Degolyer's  history  also  shows  that  asphalt  was  mined  near  Tempoal,  in  the 
Canton  of  Tantoyuca,  along  the  Tamesi  River.  Before  1888  several  shallow 
wells  were  drilled  purposely  for  oil  in  Mexico;  two  of  them  near  the  present 
great  oil  field  of  Potrero  del  Llano,  west  of  Tuxpam.  One  of  them  Is  reported 
to  have  flowed. 

Previous  to  1888  oil  in  Mexico  was  the  property  of  the  government.  In  that 
year  the  present  mining  law  was  enacted  by  which  the  ownership  of  petroleum 
rights  goes  with  the  ownership  of  the  surface  of  the  land.  Prior  to  the  real 
beginning  of  the  oil  industry  in  Mexico  in  1901  many  attempts  at  oil-well 
drilling  were  made,  including  those  of  the  Mexican  Petroleum  &  Liquid 
Fuel  Co.  (Ltd.),  in  which  Cecil  Rhodes  was  interested,  and  which  drilled  24 
unsuccessful  wells.  Messrs.  Doheny  and  Canfield,  of  Los  Angeles,  Cal., 
purchased  land  in  the  state  of  San  Luis  Potosi,  guided  by  the  expert  advice  of 
Dr.  Bzequiel  Ordofiez,  the  Mexican  geologist  Their  first  successful  well  was 
drilled  near  Ebano,  50  miles  west  of  Tampico,  near  the  line  of  the  railroad 
from  Tampico  to  San  Luis  Potosi,  to  which  spot  prospectors  were  guided  by  oil 

^YiUarello  "Alganas  reglones  petrolifenui  de  Mexico,"  Bol.  Inst  Geo.  de  Mex.,  No.  26, 
p.  84. 
*  B.  Degolyer,  Oil  and  Gas  Journal,  AprU  16,  1914. 
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seepages.  About  this  time  many  shallow  wells  were  drilled,  not  only  in  Vera 
Cruz,  Tamaulipas,  Chiapas,  and  near  XJuadalupe,  but  as  far  south  as  Tabasco, 
and  various  asphalt  companies  actually  made  efforts  to  mine  the  surface  de- 
posits of  asphalt  near  Tuxpam  and  Ozuluama. 

The  year  1894  was  memorable  in  the  oil  development  of  Mexico,  when  the 
territory  exploited  by  Percy  Furber,  known  as  Furbero,  south  from  Tuxpam, 
brought  in  a  well  of  considerable  size.  The  Mexican  Petroleum  Co.  (Doheny 
and  Canfield)  brought  in  **  Pez  No.  1,"  a  very  large  well  at  Ebano.  This  weU 
has  flowed  continuously  up  to  the  present  time.  The  year  1907  was  made 
eventful  by  the  drilling  in  various  parts  of  Vera  Cruz,  including  the  well  of 
the  Pennsylvania  Oil  Co.  at  San  Diego  de  la  Mar,  near  Tamiahua  Lagoon, 
and  at  Tumbadero  by  the  Pearson  interests,  while  at  Juan  Caslano  and  Tres 
Hermanos,  the  Huasteca  Petroleum  Co.  (Doheny  and  associates)  began  drilling, 
which  developed  one  of  the  largest  wells  In  the  world.  Operations  of  slight 
success  were  also  carried  on  at  Los  Esteros  and  Tamache,  In  the  State  of 
Tamaulipas. 

In  the  following  year  the  developments  of  the  Pearson  Interests  in  Tabasco, 
near  Frontera,  including  the  finding  of  paraffin  oil  of  high  grade  similar 
to  the  Pennsylvania  product.  Induced  them  to  build  a  refinery  at  Mlnatltlan 
on  the  Isthmus  of  Tehauntepec. 

In  May  the  discovery  well  of  the  Dos  Bocas  field,  San  Diego  No.  2,  was 
drilled,  yielding  2,500  barrels  per  day,  but  on  July  4,  San  Diego  No.  3  was 
brought  In.  This  well  barely  penetrated  the  productive  stratum;  In  fact.  It 
was  the  great  pressure  of  oil  below  which  "drilled  In"  the  well.  The  oil 
spouted  high  above  the  derrick,  and  the  pressure  was  so  great  as  to  crack 
open  the  soft  ground  in  the  direction  of  the  boiler  plant.  The  gas  Ignited  from 
the  fire  under  the  boilers  within  20  minutes  of  the  time  the  eruption  began. 
With  a  flow  of  10,000  barrels  for  the  first  day  of  this  well,  the  eruption 
Increased,  the  casing  was  torn  from  the  well  and  a  great  flood  of  oil  fed 
the  fire,  which  could  be  seen  from  Tamplco,  more  than  80  miles  away.  The 
force  of  the  escaping  gas,  oil  and  hot  salt  water  was  sufficient  to  enlarge 
the  mouth  of  the  well  from  16  Inches  to  a  large  crater,  which,  by  caving 
and  the  force  of  the  expulsion  of  soft  earth  by  this  enormous  geyser,  soon 
extended  to  an  area  of  more  than  30  acres.  In  spite  of  the  loan  of  troops 
from  the  engineer  corps  of  the  Mexican  Army  It  was  Impossible  to  extinguish 
the  fire  until  Its  greatest  force  was  spent.  Then  Mr.  Charles  Ganahl,  by  jetting 
In  gravel  with  a  hydraulic  giant,  succeeded  in  sufficiently  choking  the  flow 
to  extinguish  the  fire.  But  in  the  57  days  of  flow  the  oil  was  practically 
exhausted  and  was  succeeded  by  hot  salt  water,  which  still  flows  with 
occasional  small  amounts  of  oil  and  asphalt.  Subsequent  drilling  showed 
that  the  region  has  been  drowned  out  by  the  water. 

In  1911  fruitful  wells  were  drilled  at  Chljol,  near  Ebano,  and  the  Toplla 
field,  near  the  Panuco  River,  was  developed  nearest  of  all  fields  to  the  city  of 
Tamplco.  In  1910  the  explorations  of  Prof.  Cummins,  the  geologist  of  the 
East  Coast  Oil  Co.,  brought  in  No.  401.  the  discovery  well  In  the  Panuco  fields, 
and  wells  were  drilled  at  Tanguljo  and  San  Pedro  districts  by  the  Mexican 
Eagle  Petroleum  Co.  (Pearson  interests).  The  Huasteca  Petroleum  Co.  opened 
the  great  Juan  Caslano  field,  drilling  In  No.  6  and  No.  7;  No.  6  with  14,000 
barrels  per  day  and  No.  7  with  28,000  barrels  per  day.  Meanwhile  the  geologi- 
cal work  of  the  Mexican  Agulla  Co.,  reorganized  by  Dr.  C.  Wlllard  Hayes, 
pointed  to  the  Potrero  del  Llano  district  (where  abortive  efforts  at  oil  drilling 
had  already  been  carried  on)  as  the  most  logical  region  for  developing  a  great 
oil  pool,  a  decision  reached  entirely  on  geological  grounds.  Potrero  del  Llano, 
No.  4,  was  located  by  Dr.  Hayes,  and  he  has  personally  related  to  the  writer 
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how  on  December  23  It  was  necessary  for  him  to  encourage  the  driller  to  con- 
tinue at  work  when  It  was  generally  believed  that  the  well  would  be  a  failure. 
The  day  before  Christmas,  1910,  Dr.  Hayes  left  the  well  to  visit  other  prop- 
erties, urging  that  the  well  be  continued  another  20  feet.  Before  his  horse  had 
taken  him  more  than  two  hours'  ride  from  the  well  the  driller  had  gone  12  feet 
lower  and  the  well  had  began  to  spout  At  first  the  flow  was  10,000  barrels 
per  day,  which  increased  to  160,000  in  24  hours,  making  it  the  greatest  re- 
corded yield  per  day  for  any  well  ever  measured.'  This  well  stands  as  a  tri- 
umph for  accurate  geological  research  and  the  engineering  skill  shown  in 
quickly  bringing  it  under  control  by  devices  which  were  entirely  new  to  oil- 
well  management.  Naturally,  the  Impetus  given  by  this  well  extended  well 
drilling  to  all  parts  of  the  petroliferous  region  and  brought  in  companies  by 
the  score,  where  previously  the  Huasteca  and  Mexican  Eagle  companies  had 
been  chief  rivals  in  the  development  of  the  industry. 

While  It  proved  possible  to  pipe  away  the  oil  from  Potrero  del  Llano  No.  4 
it  was  not  practicable  to  shut  off  the  flow  of  oil  lest  it  should  seep  to  the 
surface  beyond  the  casing.  A  pipe  connection  was  made  causing  the  oil  to 
flow  into  a  reservoir  holding  4,000,000  barrels,  and  the  necessity  of  the  case 
caused  the  quick  building  of  a  pipe  line  from  Potrero  del  Llano  to  Tuxpam 
Harbor,  where  a  brilliant  engineering  feat  carried  the  oil  In  8-lnch  pipes  laid 
along  the  bottom  of  the  Gulf  itself  out  to  the  open  roadstead,  where,  by  a 
flexible  rubber  pipe,  ships  were  loaded  from  tanks  on  shore.  CJontrary  to  pre- 
dictions as  to  what  would  happen  to  this  pipe  line  during  the  great  northerly 
storms  in  this  region  It  has  been  possible  to  load  In  all  kinds  of  weather  from 
1911  to  the  present  time.  The  line  Is  supplemented  by  additional  pipe  lines 
to  acconunodate  the  great  flow  of  oil  from  this  well.  It  has  continued  to  the 
present  at  practically  25,000  barrels  per  day.  The  necessity  of  providing  for 
the  wonderful  output  of  Juan  Gaslano  No.  7,  caused  the  building  of  a  pipe 
line  from  the  point  of  production  to  Tamplco.  This  was  followed  by  a  pipe 
line  built  by  the  Aguila  Co.  to  the  same  point  Large  tank  farms  erected  by 
these  two  companies  on  the  banks  of  the  Panuco  River  made  Tamplco  and 
Tuxpam  the  two  principal  ports  of  export  for  Mexican  petroleum. 

OCCUKUENCE. 

The  map  presented  with  this  paper  shows  the  distribution  of  what  may  In 
general  be  considered  oil  territory  in  Mexico.  There  are  other  remote  regions 
In  Mexico  where  oil  seepages  occur,  but  no  commercial  oil  has  been  produced. 
On  the  other  hand,  many  of  the  localities  colored  as  oil  territory  In  Tamaullpas 
and  Vera  Cruz  simply  represent  leases  of  land  considered  favorable  for  oil. 
In  general,  however,  they  are  all  within  the  extreme  limits  of  oil  production. 

The  search  for  oil  in  Mexico  has  been  directed  to  seepages  or  springs  of  tar, 
very  thick  oil,  and  masses  of  solid  asphalt,  sometimes  of  great  size.  The  val- 
uable clues  to  these  seepages  have  been  the  Igneous  masses  frequently  rising 
as  sharp  tooth-like  peaks.  The  tar  seepages  have  frequently  been  found  close 
to  these  peaks  and  on  all  sides  of  them.  In  other  cases  oil  has  been  found,  as 
at  Panuco,  without  either  igneous  mass  or  seepage  as  a  guide.  Further,  it  has 
been  shown  that  many  of  these  masses  have  not  reached  the  surface. 

Degolyer  has  shown*  that  the  sharp  tooth-like  mass  at  Furbero,  and  with 
which  an  oil  field  Is  associated.  Is  shale  made  porous  locally  by  metamorphism, 
and  thus  afllordlng  a  reservoir  for  oil. 

^  Since  that  date  the  Cerro  Aznl  well  of  the  Hoastica  Co.  has  exceeded  the  product  of 
Potrero  del  Llano. 

*  Trans.  Am.  Inst.  Mining  Eng.,  San  Francisco  Meeting,  Sept.,  1916. 
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The  sedlmentarles  of  early  Tertiary  and  Cretaceous  age  in  which  the  oil  has 
accumulated  have  been  thoroughly  described  in  many  articles,  especially  by 
Villarello,  Ordonez,  DeGolyer,  Garflas,  I.  C.  White,  aijd  Ralph  Arnold  and 
others  in  such  detail  that  not  more  than  a  synopsis  id  desirable  here.  The 
Tamasopa  limestone  (Cretaceous)  and  the  overlying  San  Felipe  formation 
(Tertiary)  have  been  the  chief  reservoirs.  It  is  admitted  that  in  many 
cases  the  oil  has  not  originated  in  the  rocks  furnishing  the  reservoir,  and 
favorable  conditions  of  structure  seem  to  have  been  the  more  important  matter. 
Thus,  although  the  Tamasopa  limestone  underlies  the  San  Felipe  beds  in  the 
Panuco  field,  it  has  never  been  reached  in  the  search  for  oil,  all  of  which  has 
been  found  in  the  San  Felipe  above. 

UTILIZATION. 

To  understand  past  and  even  present  uses  of  Mexican  oils  it  Is  necessary  to 
consider  its  composition.  Like  most  oils  associated  with  limetones  Mexican 
oils  are,  in  general,  asphaltic.  They  contain  more  asphalt  on  the  average  than 
California*  oils.  Exceptions  to  this  are  the  oils  from  Tabasco  and  from  the 
Valles  field  in  San  Luis  Potosi.  These  oils  are  practically  free  from  asphalt, 
and  are  like  Appalachian  oils  in  most  respects.  The  oils  of  the  Furbero  field 
are  also  lighter  than  the  others  and  contain  less  asphalt  and  less  sulphur. 

These  oils,  usually  black,  asphaltic,  and  containing  much  sulphur,  vary  in 
their  constituents  in  a  way  quite  easy  to  remember.  The  oils  to  the  north  at 
Ebano  and  Panuco  are  very  viscous,  with  a  Baume  gravity  of  10*  to  14** — ^usually 
U**  to  12**.  They  contain  more  sulphur  than  is  found  in  any  other  oils.  As 
high  as  7  per  cent  of  sulphur  has  been  reported  by  competent  authority  *  from 
oils  in  the  Tamplco  region.  Usually  the  oils  contain  from  3  to  4  per  cent  of 
sulphur.  V.  H.  Garfias*  gives  2.08  per  cent  as  the  average  from  the  Juan 
Caslano  gushers. 

The  oil  in  the  northern  districts  shows  over  40  per  cent,  and  frequently  over 
50  per  cent,  of  asphalt  not  volatile  at  350**  C.  and  of  sufllcient  consistency  to  be 
used  for  coal  surfacing.  Farther  south,  the  asphalt,  sulphur,  and  specific 
gravity  decrease  markedly. 

The  oil  from  Juan  Caslano  has  a  gravity  of  19.3*  Beaum6  (0.9376  sp.  gr.), 
while  that  farther  south  at  Potrero  del  Llano  Is  slightly  lighter.  At  Alamo, 
farther  south,  the  oil  shows  24*  Beaum6,  and  27*  Beaum6  Is  not  uncommon  in 
that  neighborhood. 

Finally,  oil  from  Tabasco  reaches  40*  Beaum6  and  Is  partly  translucent, 
like  some  Appalachian  crudes.  Other  oils  as  far  south  as  the  Isthmus  of 
Tehuantepec  are  very  heavy  and  show  much  asphalt.  It  is  the  exception, 
however,  to  find  very  heavy  oils  In  the  south  or  very  light  oils  In  the  north. 

On  distillation,  the  action  of  these  oils  Is  remarkable.  It  has  been  found  in 
general  that  the  heavy  oils  will  give  by  ordinary  distillation  from  2  to  6  per 
cent  boiling  below  150*  C.  and  classifiable  as  gasoline.  But  the  oils  crack 
with  exceptional  ease,  and  may  thus  yield  10  to  25  per  cent  of  gasoline  and 
consistently  larger  proportions  of  fairly  acceptable  kerosene.  This  exception- 
ally easy  cracking  Is  due  to  the  larger  proportion  of  sulphur.  The  greater 
the  sulphur  the  easier  the  cracking.  Not  only  is  this  a  most  Important  feature 
of  these  oils,  but  it  was  early  made  use  of  in  the  refineries. 

Thus,  when  the  Doheny  interests  were  developed  in  1901,  the  old  refinery 
of  the  Waters-Pierce  Oil  Co.  at  Vera  Cruz,  which  had  depended  upon  im- 
ported crude,  was  suspended  in  favor  of  a  new  refinery  at  La  Barra,  near 

^  L.  TOD  Harder,  former  chemist  Agiilla  Co. — private  commanicatlon. 
•  Economic  Geology,  May,  1915,  p.  218. 
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Tampico,  erected  with  tbe  porpooe  of  omcking  the  heavy  oil  from  Bhano.  The 
large  amount  of  asphalt  was  marketed  in  Mexico  City  for  paving  purposes, 
and  a  considerable  amount  of  crude  oil  was  used  for  fuel  by  the  railroad 
from  Tampico  to  San  Luis  Potosi. 

The  low  r^ning  value  of  the  oil  caused  much  of  it  to  be  exported  for 
fuel  or  to  be  consumed  in  Mexico  for  the  same  purpose.  There  is  no  oil  on  any 
market  which,  at  first  glance,  seems  so  to  Justify  its  abuse  by  burning  as  fu^ 
under  boilers  and  in  every  way.  But  credit  must  be  given  to  the  English 
Aguila  Co.  f6r  their  enterprise  in  at  once  introducing  internal-combustion 
engines  of  the  Diesel  type  and  for  preparing  oil  distillates  for  their  engines, 
and  to  the  Waters-Pierce  Co.  for  refining  the  oil  even  to  producing  a  fine 
grade  of  paraffin  wax. 

When  one  considers  that  this  paraflSn  is  not  usually  a  commercial  product  of 
such  very  asphaltic  oils  as  these  Mexican  crudes,  it  is  worth  while  to  consider 
what  other  series  of  hydrocarbons  are  either  contained  in  Mexican  oils  or  can 
be  obtained  by  conversion  meOiods. 

In  general,  the  oil  is  one  of  the  most  complicated  known.  It  contains  in 
commercial  proportions  members  of  the  paraffin,  olefine,  asphalt,  aromatic  and 
naphthene  hydrocarbons,  and  it  is  probable  that  many  polycyclic  hydrocarbons 
are  also  contained.  It  is  possible  tiiat  there  may  be  found  all  tlie  commercial 
oils  found  in  any  crude,  and,  if  not,  that  these  can  be  prepared  by  conversion 
meothds. 

Thus,  these  oils  can  serve  as  the  basic  material  for  all  branches  of  the 
petroleum  industry. 

Such  an  ambitious  outlook  throws  a  responsibility  upon  the  future  develop- 
ment of  Mexican  oil  eitirely  different  from  its  continued  use  for  fuel.  Under 
present  practices,  one  can  epitomize  the  use  of  Mexican  oil  by  considering 
it  as  yielding  up  to  10  per  cent  of  ftiirly  good  gasoline  and  10  to  2D  per  cent 
kerosene  by  the  liberal  aid  of  cracking.  Next  10  to  20  per  cent  of  gas  oil,  or  a 
Rmaller  percentage  of  lubricants,  can  be  distilled  off,  and  the  residuum  can 
then  at  best  be  so  manipulated  as  to  leave  it  thin  enough  for  an  inferior 
fuel  oil.  Other  practice  is  to  distill  off  only  2  to  6  per  cent  of  gasoline  and 
by  the  use  of  steam  get  off  kerosene  and  heavier  products  with  as  little 
cracking  as  possible  in  order  to  leave  asphalt  that  has  enough  tensile  strength 
for  good  pavements. 

But  consider  for  a  moment  the  gasoline  obtained,  and  it  is  seen  that,  while 
it  distills  at  the  usual  temperature  for  gasoline  and  is  oitlr^  satisfactory  for 
such  purposes,  its  specific  gravity  is  abnormally  high,  Just  as  Is  the  case  with 
California  oil.  The  reason  in  both  cases  is  the  same.  The  Mexican  and  Cali- 
fornia oils  contain  both  aromatic  hydrocarbons  and  naphthenes.  This  is  very 
significant  for  the  development  of  the  Mexican  industry.  Thus  it  is  due  to  the 
presence  of  these  ring  hydrocarbons  that  California  oils  owe  their  prestige  for 
lubricating  and  even  medicinal  oils.  It  is  true  that  the  sulphur  in  Mexican 
oils  is  a  drawback  in  the  development  of  these  high-priced  products. 

Equally  significant  for  further  development  Is  the  occurrence  of  aromatic 
hydrocarbons  in  these  Mexican  oils.  It  is  probable  that  benzol  and  toluol  are 
practically  lacking,  but  the  three  xylols  are  present  in  commercial  quantity 
as  in  California.  The  uses  for  these  xylols  are  important  and  increasing.  That 
all  these  aromatics  may  be  extracted  with  profit  and  leave  good  gasoline  and 
improved  kerosene  is  shown  by  present  practice  in  Roumania,  where,  by  Dr. 
Edeleanu's  process,  the  aromatics  are  easily  extracted  by  liquid  sulphur  dioxide 
and  applied  to  the  production  of  aniline  dyes  and  high  explosives. 

Thus  far  I  have  spoken  only  of  the  use  of  constituents  of  the  oils  as  found 
or  obtainable  by  the  old  processes  of  cracking  at  the  ordinary  pressure. 

68436— 17— VOL  in ^17 

Digitized  by  VjOOQIC 


244       PBOCEEDING8  SECOND  PAN  AMERICAN  SCIENTIFIC  CONGRESS. 

Turning  to  what  may  be  expected  from  these  oils  when  various  conversion 
methods  are  applied,  your  attention  Is  called  to  the  great  progress  which  had 
been  made  In  this  direction  within  the  last  year  by  the  Bureau  of  Mines,  wltli 
the  general  result  that  Dr.  W.  F.  Rlttman  has  developed  practical  results  by 
which  crude  oil  with  a  given  yield  of  various  useful  products  can  be  trans- 
formed Into  an  oil  which  will  yield  any  other  desired  proportion  of  useful 
products.  Thus,  if  gasoline  is  desired,  the  crude  Mexican  oil  can  be  so  trans- 
formed that  Instead  of  yielding  2  to  10  per  cent  of  gasoline  it  will  yield  80 
per  cent  or  more.  Or,  if  the  crude  oil  contains  no  gasoline  at  all,  the  same 
transformation  can  be  brought  about  Similarly,  if  kerosene  or  lubricants  or 
greater  yields  of  aromatics  be  desired,  the  same  kind  of  conversion  is  possible. 

Just  at  this  time,  and  for  the  near  future  at  least,  aromatic  hydrocarbons 
are  particularly  In  demand.  Mexican  oils  are  in  better  position  than  others, 
except  California,  to  furnish  aromatics,  and  further,  wliile  Mexican  oil  may, 
like  California  oils,  be  lacking  in  the  more  volatile  aromatics,  it  is  easier  to 
crack  the  heavier  aromatics  to  benzol  and  toluol  than  to  first  form  aromatics 
and  then  crack  them,  as  is  the  case  with  Pennsylvania  or  midcontinent  oils. 
Here  is  an  advantage  so  manifest  that  industrial  enterprise  will  not  be  slow  to 
avail  of  It. 

In  making  benzol  and  toluol  from  Mexican  oils  there  is  a  large  deposition  of 
carbon.  This  condition  of  this  cark)on  depends  vpon  the  details  of  the  process. 
The  higher  the  temperature,  the  harder  and  denser  the  carbon.  Late  experi- 
ments liave  produced  the  carbon  more  in  the  form  of  soot  or  lampblack. 

Much  objection  has  been  made  to  the  enormous  waste  of  heat  involved  In 
making  lampblack  from  natural  gas.  It  certainly  is  worth  while  for  the  Bureau 
of  Mines  to  develop  this  new  source  of  useful  lampblack  as  a  by-product  of  the 
Rlttman  process. 

It  is  Beea  from  the  above  that  the  present  state  of  petroleum  technology  offers 
to  Mexican  oil  the  means  of  making  from  it  any  kind  of  hydrocarbons  that  may 
be  most  needed. 

What  promise  is  there  for  future  advances  in  the  same  direction? 

In  order  to  show  the  relations  of  organic  compounds  to  each  other,  it  is 
necessary  to  consider  them  as  derived  from  one  or  another  hydrocarbon,  all  of 
which  can  be  derived  from  petroleum  by  extraction  or  conversion. 

Thus  sugar,  glycerine,  fats,  butter,  starch,  and  cellulose  can  be  considered  as 
rather  simple  derivatives  from  paraffin  oils. 

Consider  the  complexity  of  the  new  substance,  bakellte,  and  yet  how  easy  It  Is 
to  manufacture  It  commercially  from  carbolic  acid  and  formaldehyde.  Tons  of 
carbolic  acid  are  made  every  month  from  hydrocarbons  obtainable  from  Mexican 
oil,  and  formaldehyde  is  even  more  simply  made. 

Considering  further  those  substances  at  present  capable  of  synthesis  from  oils. 
It  may  be  noted  that  two  years  ago  It  proved  possible  to  make  fatty  acids  from 
an  otherwise  worthless  emulsion  of  Mexican  oil  and  water  simply  by  elec- 
trolysis, which  gave  the  oxygen  of  the  water  to  the  oil.  Since  then  Mr.  T.  T. 
Gray  has  succeeded  in  oxidizing  paraffin  wax  by  use  of  the  oxygen  of  the  air 
under  the  Influence  of  violet  light.  He  converted  85  per  cent  of  the  paraffin 
directly  into  fatty  acids,  suitable  In  place  of  stearlne  for  soap.  There  are  many 
other  synthetic  substances  from  crude  petroleum ;  and.  In  fact,  In  studying  the 
nature  of  our  foods,  scientific  research  has  shown  their  exact  relations  to 
hydrocarbons  and  has  pointed  out  just  how  they  may  be  produced.  It  is  not 
difficult  to  believe  that  the  technologist  will  rapidly  follow  the  purity  scientist 
in  rendering  these  researches  commercial  and  elevating  Mexican  oils  from  fuel 
to  food. 
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While  the  usual  development  of  technologic  processes  may  be  relied  on  slowly 
to  bring  about  the  great  improvements  in  the  utilization  of  Mexican  oils  which 
have  been  referred  to  above,  there  is  one  function  which  can  be  served  by  thi» 
congress  which  can  greatly  expedite  this  desired  improvement  The  industry 
In  Mexico,  as  everywhere  else,  but  especially  In  Mexico,  suffers  from  a  chaotic 
condition  of  the  various  methods  for  the  examination  of  petroleum  products. 
No  reform  is  so  greatly  needed  as  that  of  Introducing  a  uniform  series  of  methods 
for  the  analysis  of  crude  petroleum,  and  especially  its  products.  8uch  a  uni- 
form method  applied  to  Mexican  oils,  and  enabling  a  fair  comparison  of  these 
oils  with  others,  would  aid  in  making  generally  known  the  facts  referred  to 
in  this  paper.  Such  uniform  tests  can  only  be  brought  into  use  by  the  aid  of 
such  an  International  congress  as  this.  I  would,  therefore,  offer  the  following 
resolution  for  the  consideration  of  the  Second  Pan  American  Congress : 

Resolved,  That  inm&ediate  steps  be  taken  for  the  adoption  of  methods  for  the 
examination  of  petroleum  and  its  products  which  shall  be  uniform  for  all  Pan 
American  countries. 

The  Chairman.  The  hour  is  a  little  late,  but  are  there  any  re- 
marks, particularly  on  this  resolution?  If  there  is  discussion  on  the 
resolution  I  believe  it  should  be  had  at  this  time,  because  it  is  neces- 
sary to  pass  all  resolutions  on  to  the  sectional  chairmen  so  they  cam 
be  prepared  for  the  general  meeting  of  the  congress  next  week. 

A  Voice.  I  move  it  be  referred  to  the  chairman  of  the  section  with 
a  favorable  recommendation. 

The  motion  was  put  and  carried. 

The  Chairmak.  There  being  no  further  business,  I  declare  this 
meeting  adjourned. 

Whereupon,  at  12.50  o'clock  the  meeting  was  adjourned. 
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JOINT  SESSION  OF  SUBSECTION  I  OF  SECTION  III  AND 
SUBSECTION  I  OF  SECTION  VII.^ 

RaIiEigh  Hotel, 
Thursday  afternoon^  December  30^  1915. 

Chairman,  Van  H.  Manning. 

Papers  presented : 

The  copper  mining  industry  in  the  Americas,  by  Walter  Harvey 
Weed. 

Mining,  metallurgy,  and  economic  geology,  by  Luis  Fleury. 

The  conservation  of  copper,  by  W.  H.  Emmons. 

The  conservation  of  metals  by  the  recovery  of  scrap  or  used  metals, 
by  J.  P.  Dimlop. 

The  possibility  of  treating  by  the  cyanide  process  the  complex 
silver  or  silver-gold  ores  of  the  Latin  American  Republics,  by  G.  H. 
Clevenger. 

Cyaniding  in  South  America,  by  H.  A.  Megraw. 

Metallurgy  of  native  silver  ores  on  Southwestern  Chihuahua,  by 
Walter  M.  Brodie. 

Concentration  and  metaUurgy  at  the  San  Antonio  Mines,  by  Miguel 
Callejas. 

Concentration  by  flotation,  by  F.  G.  Fuchs. 

THE  CONSERVATION  OF  COPPER. 

By  W.  H.  EMMONS, 

State  GeoloyUt  of  Mi  nut  sofa, 

COPPER  BKSERVES. 

North  and  South  America  produce  about  72  per  cent  of  the  world^s  copper, 
about  55  per  cent  coming  from  the  United  States.  The  available  reserves 
in  the  Western  Hemisphere  also  are  vastly  greater  than  those  of  the  Eastern 
Hemisphere,  and  in  the  future,  at  least  for  many  years  to  come,  the  Old  World 
must  look  to  us  for  much  of  its  supply  of  c-opi)er.  To  meet  this  demand  there 
are  fortunately  large  reserves  in  the  Western  Hemisphere  that  can  be  mined 
and  beneAciated  profitably  under  present  conditions. 

1  There  was  no  stenographic  report  of  this  session.  The  papers  of  Section  VII  are 
found  In  Volume  VIII  of  the  Proceedings  of  the  Second  Pan  American  Scientific  Congress. 
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Copper  production  of  North  and  laiouth  Aincricn  in  JD12. 

United    States 1, 243, 268,  720 

Mexico    158, 760,000 

ChUe 83. 560.  500 

Canada   77, 775,600 

Peru  60, 858, 000 

Bolivia 8, 158, 500 

Newfoundland  1, 102, 500 

North  and   South  America 1,633,492,820 

World's  production 2, 251, 311, 770 

In  the  United  States  12  districts  produce  about  94  per  cent  of  the  copper 
mined.  The  districts,  compared  to  most  precious  metal  camps,  are  generally 
of  long  life.  Though  some  of  them  have  been  worked  steadily  for  more  than 
90  years,  not  one  has  yet  shown  signs  of  exhaustion  or  a  decrease  in  its  ability 
to  produce  copper.* 

Llndgren  *  summarizing  the  copper  reserves  of  the  United  States  In  1908  made 
the  following  statement :  **  Few  companies  have  reserves  for  as  much  as  10 
years,  and  only  in  one  case  are  they  believed  sufficient  for  38  years.  Each  year 
will,  however,  surely  find  extensions  of  reserves  added  to  those  already  dis- 
covered, and  large  new  deposits  of  low-grade  copper  ores  will  undoubtedly  be 
oi>ened."  This  prophecy  has  been  amply  Justified.  Although  the  annual  pro- 
duction in  the  past  seven  years  has  Increased  over  50  per  cent,  the  reserves 
to-day  are  much  greater  than  in  1908;  indeed,  the  so-called  disseminated 
deposits  in  porphyries  and  in  schists  alone  have  reserves  sufficient  to  keep  at 
the  present  rate  the  entire  copper  production  of  the  United  States  for  about 
16  years. 

Total  blister  copper  production  of  principal  districts  to  the  close  of  1912,  In 
pounds,  and  percentage  of  total  of  each,* 


Produo- 

tion 
began. 

Pounds. 

Percent- 
age of 
total 

produc- 
tion. 

Butte.  Mont 

1868 

1845 

1880 

1873 

1896 

1883 

1881 

1887 

1908 

1860 

180O(T) 

1862 

1880(?) 

.^ag        XX) 

6,2C            XX) 
1,5S            KX) 

i,on         XK) 

7C             XX) 
63            KX) 
44             XX) 
Sfl            KX) 
2fi            KX) 
34            KX) 
12            KX) 
11            XX) 
10            XX) 

.'^.44 

LskeSapeiior,  Mich..                 

29.53 

Bbbee,  ArU 

8.82 

Morend-Metcalf,  ArU 

5.87 

Wfnffhani.  Utah.' 

3. 90 

Jercnne,  Xrix. 

8.60 

01obe,Ariz 

3.50 

siifMtA  r<miit7,  oil r ,„,.,.,,-.,,  ^  -  - . , 

2.32 

Ely,Nev...              

1.46 

nacktown,  Tenn r .......  r r . , . . .  -  - 

1.41 

8ant«  Ritft,  N.  Mex 

.74 

Foothills  Bielt.  Utah 

.66 

Tfntic,  Utah... 

.50 

Total .* 

16,714,686,000 
011,325,000 

04.83 

All  other  distrleta 

6.17 

Orand  total 

17,625,860,000 

100.00 

1  Butler,  B.  8.,  Mineral  Beaoorces  of  the  United  Stotes  for  1912,  pt  1,  MetolR,  1918, 
p.  291. 

'Llndgren,  W.,  Papera  on  the  conservation  of  mineral  reaourcea:  Bnll.  U.  S.  Geol. 
Surrey  No.  894.  1009,  p.  142. 

•Butler,  B.  8.,  Mineral  Reeources  for  1912;  Copper:  pt.  1,  Metala,  p.  291. 
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In  connection  with  an  estimate  of  reserves  it  is  necessary  to  review  briefly 
the  nature  of  occurrences  of  copper  ores.  A  useful  classification  for  present 
purposes  is  one  based  simply  upon  attitude.  The  principal  deposits  are  rudely 
tabular;  some  of  them  are  nearly  vertical,  others  blanketlike  or  flat  lying,  and 
others  still  falling  between  the  two  classes  are  Inclined  at  low  angles.  Still 
other  deposits  are  irregular.  Those  deposits  that  are  flat  lying  or  blanketlike 
and  near  the  surface  obviously  may  be  more  readily  explored  than  those  that 
are  vertlcle  or  dip  at  high  angles,  and  It  Is  the  flat-lying  deposits  that  con- 
tain the  greatest  developed  resources.  Other  deposits  may  produce  as  much 
ore,  but  less  ore  in  them  Is  now  blocked  out.  The  most  exact  Information 
is  available  for  the  disseminated  deposits,  the  so-called  "  porphyry "  ores. 
Sucli  ores  are  found  below  leached  low-grade  capping,  and  they  extend  down- 
ward In  some  deposits  several  hundred  feet  below  the  capping.  In  general 
these  deposits  are  fairly  uniform  in  grade,  and  owing  to  their  blanketlike 
shape  and  their  regularity  they  are  easily  and  cheaply  explored,  and  by 
drilling  ore  may  be  blocked  out  In  them  without  great  outlay.  Important 
•deposits  of  this  type  are  found  at  Bingham,  Utah ;  Ely,  Nev. ;  Morencl,  Miami, 
Hay,  and  AJo,  Ariz. ;  at  Santa  Rita  and  In  the  Burro  Mountains,  N.  Mex. ; 
and  elsewhere. 

Although  most  of  the  deposits  above  mentioned  are  being  workird  on  a 
large  scale,  there  are  still  reserves  of  ore  for  many  years  to  come.  At  Bing- 
ham the  Utah  Copper  Co.  has  338,000,000  tons  of  disseminated  ore  developed 
that  will  carry  1.45  per  cent  copper.  Although  the  company  treats  over 
7,000,000  tons  of  ore  a  year,  there  Is  ore  In  sight  for  about  48  years.  At 
Ely  there  are  60,000,000  tons  of  disseminated  ore;  at  Ray,  74,765,789  tons 
that  carry  2.215  per  cent  copper;  at  Miami,  133.000,000  tons  with  1.80  per 
cent  copper ;  at  Santa  Rita,  90,000,000  tons  with  1.75  per  cent  copper ;  at  A  jo, 
Morencl,  and  in  the  Burro  Mountains  the  known  reserves,  though  smaller, 
are  considerable. 

In  all  of  the  districts  in  the  United  States  having  deposits  of  this  type 
there  are  developed  about  800,000,000  tons  of  ore,  which,  with  present  mill- 
ing practice,  will  yield  approximately  20,000,000,000  pounds  of  copper.  In 
most  of  these  districts  there  are  also  deposits  other  than  those  of  the  dis- 
seminated ores.  Theoe  have  not  been  taken  into  account  here,  but  they 
also  will  yield  large  amounts  of  copper. 

The  deposits  that  are  vertical,  steeply  dipping,  or  of  Irregular  shape,  as 
stated  above,  are  not  so  readily  explored  as  the  flat-lying  tabular  deposits. 
In  general  they  are  In  regions  where  the  ground  is  hea\'y  and  hard  to  keep 
open,  and  they  are  not  opened  very  far  In  advance  of  mining.  Indeed,  ex- 
tensive exploration,  though  giving  useful  information  in  advance,  would  re- 
sult in  great  loss  of  labor  and  probably  also  in  some  loss  of  ore.  In  mining  such 
deposits,  instead  of  blocking  out  ore  large  numbers  of  **  working  faces  "  are 
kept  open  to  assure  an  adequate  supply.  At  Butte  the  deposits  are  large 
fissure  veins  complexly  faulted.  They  are  reported  to  be  of  good  size  and 
grade  as  deep  as  they  are  explored,  or  about  3,200  feet  below  the  surface. 
Taking  into  account  their  size,  number,  extent,  and  grade.  In  the  ground 
that  Is  already  explored  and  the  conditions  In  the  bottom  levels  of  the  mines, 
it  seems  that  Butte  may  produce  for  many  years  as  much  copper  as  has 
been  produced  annually  in  the  past.  If  the  market  advances  so  that  lower- 
grade  ore  may  be  worked  there  would  be  available  at  Butte  large  quantities 
of  material  now  regarded  valueless.  At  Kennlcott,  Alaska;  at  Blsbee,  at 
Globe,  and  at  Jerome,  Ariz.,  the  deposits  are  known  to  be  very  large,  but 
exact  estimates  are  not  available  to  me. 
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At  Dncktown,  Tenn.,  great  reserres  are  available,  particularly  of  low-grade 
pyrltic  ores  that  can  be  worked  profitably  by  otlliilng  sulpbar  fames  for 
makliig  add.  In  Shasta  County,  OaL,  there  are  at  least  2,500,000  tons  of 
ore  in  sli^t,  and  in  addition  thore  are  about  5,000,000  tons  of  material  near 
workable  grade.  Agitation  against  smelting  plants  has  disconraged  pros- 
pecting in  this  region.  With  a  greater  demand  for  sulphuric  add  on  the 
west  coast  these  lower-grade  deposits  will  doubtless  becmne  important  assets. 

The  deposits  of  the  Lake  Superior  region  are  native  metal  ores  in  basic 
lavas  and  associated  conglomerates,  occurring  on  Keweenaw  Point,  and  ores 
in  sandstones  and  shales,  occurring  in  Porcupine  Mountains,  Ontonagon  County. 
These  deposits  up  to  1912  had  yielded  about  54205,700,000  pounds  of  copper  since 
operations  began  in  1845.  The  principal  productive  area  extends  northeast- 
southwest  for  about  70  miles  and  Is  less  than  2  miles  wide.  The  ore  varies 
from  0.6  to  nearly  2  per  cent,  and  owing  to  the  occurrence  of  the  copper  as 
native  metal  the  process  of  benefldation  is  simple.  Several  of  the  beds  carry 
workable  copper  deposits  and  some  of  the  mines  are  opened  about  1  mile  below 
the  surface.  The  amount  of  ore  actually  devdoped  is  probably  greater  than 
that  of  any  of  the  districts  of  the  United  States  except  in  some  of  those  con- 
taining disseminated  deposits.  In  1911  J.  R.  Flnlay,  appraiser  tor  the  Michi- 
gan State  Tax  Commission,  estimated  that  these  deposits  contained  2,681,000,000 
pounds  of  recoverable  copper.  His  estimate  was  based  on  a  price  of  14  cents 
a  pound,  and  no  reserves  were  credited  to  unprofitable  mines.  Since  Finlay*s 
estimate  was  made  the  mines  have  yielded  743,228388  pounds  of  copper.  It  is 
stated  on  good  authority  that  a  reestimate,  using  the  same  assumptions  and 
the  methods  employed  by  Pinlay,  would  probably  show  reserves  not  smaller 
than  they  were  in  1911.  In  addition  to  the  ore  remaining  in  the  mines  there 
are  great  bodies  of  tailings  that  are  being  reworked  for  copp^. 

Finlay's  estimate  did  not  take  into  account  the  Nonesuch  lode.  This  lode,  at 
White  Pine,  Ontonagon  County,  Is  now  producing  copper  and  recently  has  been 
drilled  to  depths  1,000  feet  or  more  below  the  surface.  The  values  appear  to 
be  persistent,  and  the  future  of  the  region  is  promising.  It  Is  conservatively 
estimated  that  not  less  than  600,000,000  pounds  of  copper  have  been  developed 
by  drilling  on  the  Nonesuch  lode.  There  are  many  lodes  in  the  Keweenawan 
region  that  are  too  small  or  too  low  grade  to  work  under  present  conditions. 
There  are  also  great  quantities  of  material  carrying  less  than  15  pounds  of 
copper  to  the  ton  that  can  be  worked  profitably  when  the  price  of  copper  war- 
rants it 

In  the  Western  Hemisphere  outside  the  United  States  several  deposits  of 
con>er  ore  have  lately  been  discovered.  Within  the  past  few  years  great  addi- 
tional reserves  of  nickel-copper  ore  have  been  developed  at  Sudbury,  Ontario. 
Ore  bodies  have  been  found  that  are  greatly  in  excess  of  those  mined  out  in 
the  same  period.  Reserves  amount  to  70,000,000  tons  that  contain  2,000,000,000 
pounds  copper.  In  British  Columbia  new  mines  have  been  opened  up  as  old 
ones  approached  exhaustion.  Two  companies,  one  operating  in  the  Boundary 
district  and  one  at  Princeton,  B.  C,  have  80,000,000  tons  of  ore  developed, 
which  will  carry  about  1.6  per  cent  copper.  In  Mexico  the  reserves  of  copper 
ore  are  known  to  be  large,  and  more  stable  political  conditions  would  result  in 
greatly  increased  production.  In  South  America  great  ore  bodies  have  been 
opened  up  in  recent  years,  principally  in  Chile  and  Peru.  At  Cerro  de  Pasco 
and  Morococha,  in  Peru,  large  bodies  of  copper  ore  are  developed.  I  have  no 
exact  information  as  to  their  size  and  value.  Near  Rancagna,  Chile,  the  Braden 
Copper  Co.  has  developed  reserves  which  its  officers  estimate  to  contain 
113,604,880  tons,  averaging  2.50  per  cent  copper.    At  Chuquicamata  the  deposit 
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of  the  Chile  Exploration  Co.  Is  estimated  to  contain  308300,788  tons  of  ^  prob- 
able "  and  **  possible  "  ores  carrying  abOBt  2  per  cent  copper.  Further  estimates 
indicate  that  the  ore  body  may  yield  400,000,000  tons  of  about  that  grade. 
Other  promising  districts  in  Chile,  Bolivia,  and  Pern  are  being  explored. 

As  previously  stated,  the  Eastern  Hemispl^re  is  not  so  well  supplied  with 
copper  as  the  Western  Hemisphere.  There  are,  however,  great  reserves  of 
both  high-grade  and  low-grade  ores.  Japan  is  the  principal  producer,  but  large 
amounts  are  mined  also  in  Spain,  Russia,  GJermany,  Serbia,  and  in  Australasia. 

The  largest  reserves  are  probably  at  Rio  Tinto,  Spain,  at  Mansfield,  Ger- 
many, in  Japan,  in  Russia,  and  in  the  Belgian  Kongo.  If  reports  of  its 
reserves  are  accurate,  the  Belgian  Kongo  has  the  largest  deposits  of  high-grade 
ore  in  the  world. 

Summing  up,  there  are  10  mining  districts  in  North  and  South  America  that 
together  have  deposits  developed  sufficient  to  supply  the  world's  requirements 
at  the  present  rate  for  about  16  years.  There  is  a  reasonable  assurance  that 
the  copper  ore  devel(H;>ed  and  that  reasonably  sure  to  be  developed,  in  all  of 
the  known  deposits  will  last  at  the  present  rate  of  production  at  least  40  and 
probably  100  years. 

New  districts  will  certainly  be  found.  Prospecting  for  copper  deposits  re- 
quires capltaL  Most  of  them  are  not  so  clearly  exposed  to  the  explorer  as 
deposits  of  iron,  gold,  silver,  and  some  other  metals.  A  large  proportion 
of  the  deposits  are  concealed  below  low  grade  or  barren  capping,  and  In  many 
districts  expensive  operations  were  necessary  before  discoveries  were  made. 
The  American  Cordillera  from  Alaska  to  southern  Chile  is  a  great  territory 
complexly  intruded  by  igneous  rocks.  In  it  here  and  there  are  found  great 
copper  deposits.  Although  most  of  it  has  been  explored  it  has  not  yet  been 
thoroughly  prospected.  The  basic  lavas  and  associated  sediments  of  the 
Keweenaw  region,  and  the  sandstones  and  shales  of  Porcupine  Mountains 
region,  the  border  of  the  Sudbury  laccolith,  the  limestone  lenses  in  the  sdiists  of 
the  Appalachian  region — all  may  yet  reveal  large  deposits  when  they  are  better 
known. 

If  the  price  of  coi^^er  should  permanently  increase,  reserves  would  be  increased 
enormously.  If  copper  were  to  remain  at  25  cents  a  pound  through  a  term  of 
several  years  mudi  ore  with  not  more  than  1  per  cent  cc^per  could  be  mined 
and  milled.  Hundreds  of  deposits  too  small  to  Justify  smelting  or  milUng 
plants  and  now  practically  valueless  would  become  productive,  because  the  ore 
could  be  shipped  to  smelting  centers  at  a  profit.  Low-grade  ores,  old  tailings, 
.  slag,  and  waste  dumps  would  then  contribute  enormously  to  production. 

WASTE. 

There  may  be  waste  in  mining  of  copper  ores,  waste  in  beneficlation  of  the 
ores,  and  waste  in  utilization  of  the  product. 

At  present  there  is  some  waste  in  mining  copper,  but  this  is  less  than  is 
the  case  with  many  ores  of  other  metals,  except  iron.  The  greater  percentage 
of  waste  is  likely  to  be  in  mining  of  small,  irregular  ore  bodies,  especially  those 
of  the  r^lacement  type,  or  where  the  ore  fades  out  gradually  into  the  country 
rock  and  boundaries  are  not  distinct  In  all  of  the  larger  districts  in  the 
United  States  where  mining  is  done  by  underground  methods,  and  where  the 
deposits  are  irregular  or  faulted,  accurate  geologic  maps  are  employed  and  the 
levels  are  thoroughly  explored  before  they  are  abandoned  and  allowed  to  col- 
lapse. This  practice  results  in  saving  ore  that  otherwise  would  be  lost  In 
working  the  great  disseminated  deposits  there  is  practically  no  loss  in  mining 
except  on  the  margins  of  the  deposits,  for  nearly  all  of  the  material  mined 
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goes  through  the  concentrators,  and  the  leached  co{>per  ore  and  low-grade  mate- 
rial that  can  not  be  treated  at  a  profit  is  gaierally  segregated  in  the  dump 
piles,  so  that  it  can  be  worked  in  the  future  if  improvement  in  practice  or  the 
price  of  o^iper  justifies  the  operation.  Ttie  cost  of  mining  is  an  important  fac- 
tor in  the  utilization  of  the  low-grade  ores.  In  recent  years  costs  have  been 
greatly  reduced.  The  lowest  costs  are  obtained  in  those  deposits  that  are 
stripped  and  mined  with  steam  shovels,  but  very  low  costs  are  obtained  also  in 
underground  mining  of  certain  large  d^>osits  where  the  ore  brealcs  up  readily 
into  small  bloclis  and  fine  materiaL  These  are  mined  from  the  top  downward 
by  removing  successive  horizontal  slices  from  the  top,  and  the  surface  is  allowed 
to  collapse  except  at  the  mining  faces.  It  has  been  found  that  it  matters  little 
what  happens  to  the  ground  above  so  long  as  the  miners  have  good  ground  to 
stand  on  and  so  long  as  the  rock  immediately  over  their  heads  is  held  up. 
The  reduction  of  the  number  of  accidents  by  the  so-called  top  slicing  methods 
has  made  mining  much  less  hazardous  to  the  men  employed.  The  cost  of 
mining  has  been  decreased  simultaneously  with  increased  safety.  Block  caving 
methods  also  have  proved  successful  in  mining  some  deposits. 

In  the  beneficiation  of  the  copper  ores  there  are  considerable  losses.  In  the 
concentration  of  some  of  the  disseminated  deposits  the  saving  is  between  65 
and  70  per  cent  Although  the  losses  appear  to  be  high  when  expressed  in  per- 
centage of  product,  the  grade  of  the  ore  is  so  low  that  the  tailings  carry  rela- 
tively little  copper.  The  tailings  of  the  porphyry  ores  of  the  Bingham  district, 
Utah,  carry  less  than  one-half  per  cent  copper. 

The  losses  in  the  tailings  should  not  be  considered  ultimate  losses,  however, 
for  the  tailings  are  being  stored  in  practically  all  of  the  plants  of  the  country, 
and  with  higher  prices  for  copper  and  with  improved  milling  processes  they 
will  be  reworked.  Indeed,  within  the  past  year  improvements  in  practice  liave 
been  announced  that  Justify  the  prediction  that  the  saving  of  these  ores  will 
be  increased  and  that  tailings  impounded  from  former  operations  will  be  re- 
worked with  large  additional  savings. 

To-day  more  rapid  progress  in  the  beneficiation  of  copper  ore  is  being  uuide 
than  ever  before.  The  oil  flotation  process  and  the  leacliing  process  both 
promise  greatly  to  increase  the  percentage  of  saving.  In  the  flotation  process 
sulphides  carrying  the  valuable  metals  are  involved  in  a  soapy  froth  that  is 
skinmied  off  the  watery  slime  mechanically  with  small  additional  cost.  A  much 
higher  extraction  is  secured  than  formerly  was  done  by  the  simple  gravity 
methods  alone.  This  process  is  just  now  coming  into  general  use,  and  as  is  the 
case  VTith  many  new  processes  it  is  likely  to  show  rapid  advances  in  the  future. 

With  the  increase  of  industry  the  demand  will  become  greater  for  sulphuric 
acid,  large  quantities  of  which  are  used  in  practically  all  of  the  chemical  indus- 
tries. Improved  agriculture  will  require  phosphate  in  increasing  quantities,  and 
for  this  to  be  made  available  in  a  concentrated  form  the  use  of  acid  is  es^n- 
tlal.  Pyritic  ores  that  are  not  profitable  when  treated  for  copper  alone  will 
become  valuable  when  utilized  for  both  copper  and  acid,  or  for  copper,  acid, 
and  iron,  as  is  possible  where  some  processes  are  employed.  It  appears  certain 
that  in  the  future  sulphuric  acid  will  be  used  more  and  more  for  leaching 
low-grade  oxidized  copper  ores,  of  which  there  are  large  quantities  easily 
available  for  surface  mining.  The  success  of  the  processes  for  leaching  these 
ores  seems  to  be  assured  for  regions  where  sulphide  ores  also  are  present  and 
where  the  outlay  for  building  acid  plants  is  justified.  Ores  containing  much 
lime  carbonate  can  not  be  successfully  leached  with  acid  on  account  of  high 
consumption  of  add;  but  such  ores  containing  copper  as  native  metal  may  be 
treated  with  ammonia.  The  process  is  being  employed  on  a  commercial  scale 
and  will  add  great  reserves  to  the  world's  available  copper. 
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The  lossei^  In  smelting  copper  are  low  with  the  best  practice;  commonly  less 
than  one-fourth  per  cent  of  the  copper  Is  carried  ofT  In  the  slag.  Losses  In  flue 
dust  have  been  greatly  reduced  by  the  Cottrell  process.  The  present  smelting 
losses  are  so  small  that  there  is  little  prospect  for  much  improvement  of  the 
present  practice  except  by  lowering  costs. 

Waste  in  the  utilization  of  copper  is  small  under  normal  conditions.  Unlike 
iron,  copper  weathers  very  slowly,  and  the  losses  due  to  oxidation  are  almont 
negligible.  On  trolley  wires  there  is  some  loss  by  abrasion,  and  there  is  a  small 
additional  loss  in  remelting  and  reworking  the  worn  cables.  The  use  of  sheet 
copi)er  for  protecting  structures  from  the  weather  results  in  some  loss,  but  these 
losses  are  relatively  small  because  of  the  long  life  of  the  sheets.  Ultimately, 
when  they  are  no  longer  serviceable  because  of  oxidation,  the  sheets  are  re- 
moved, but  much  of  the  copper  in  them  Is  recovered  by  smelting  the  weathered 
material.  The  recovery  of  copper  from  scrap  will  increase  as  the  use  of  copper 
Increases.  It  is  now  an  important  item.  Probably  the  greatest  losses  of  cop- 
per are  in  making  alloys  which  commonly  are  put  to  uses  that  result  in  certain 
loss.  Much  copper  is  used  In  making  fittings  for  battleships  and  munitions  of 
war,  and  such  loss  appears  unavoidable. 

SUBSTITUTES    FOB    COPPER. 

The  principal  uses  of  copper  are  noted  above.  The  greatest  quantities 
lire  used  for  transmitting  electricity,  for  making  alloys,  and  for  protecting 
marine  vessels  and  houses  from  decay.  For  transmitting  electricity  the 
chief  substitutes  or  competing  metals  are  iron  and  aluminum.  Where  tracks 
may  be  carried  on  the  ground  steel  rails  are  used  successfully  instead  of 
copper,  and  many  electric  systems,  especially  those  of  elevated  railroads, 
use  steel  for  transmission.  The  reserves  of  iron  ore  of  the  world  are  great 
compared  with  those  of  copper,  and  as  copper  advances  in  price  iron  will 
be  used  more  and  more  for  electrical  transmission  for  trolley  lines.  But  for 
overhead  transmission,  owing  to  its  great  weight,  iron  probably  will  never  be 
substituted  for  copper  to  any  great  extent.  Aluminum,  owing  to  its  great 
strength  and  light  weight,  is  now  being  used  on  some  power  lines.  Lighter 
cables  and  fewer  poles  can  be  used,  and  this  may  result  in  saving  cost,  especially 
in  regions  remote  firom  markets  where  saving  in  freight  may  offset  the  greater 
cost  of  aluminum  over  copper.  The  cost  of  aluminum  per  pound  is  higher  than 
that  of  copper.  That  is  not  because  aluminum  Is  rare  but  because  it  costs  more 
to  recover  aluminum  from  its  ores.  Aluminum  is  Indeed  the  most  abundant 
metal  in  the  economy  of  nature.  It  is  almost  twice  as  abundant  as  iron  and 
many  times  as  abundant  as  copper.  It  is  difficult,  however,  to  separate  from 
other  elements  — oxygen,  silica,  etc. — ^with  which  it  forms  compounds  in  nature. 
It  is  now  recovered  from  bauxite,  the  oxide  of  aluminum.  The  known  reserves 
of  bauxite,  at  least  in  North  America,  are  small  compared  with  those  of  copper, 
and  as  long  as  the  present  metallurgical  practice  obtains,  unless  important  dis- 
coveries are  made,  the  amount  of  aluminum  available  for  the  transmission  of 
electric  power  Is  not  likely  to  affect  seriously  the  amount  of  copper  required  for 
that  purpose.  But  aluminum  silicates  are  very  abundant,  and  several  patents 
have  been  issued  to  recover  aluminum  from  silicate  combinations.  If  any  of 
the  processes  covered  were  perfected  to  the  point  where  aluminum  could  be 
produced  at  low  cost  from  the  silicate  minerals,  the  use  of  aluminum  for 
electrical  transmission  would  increase  more  and  more.  In  the  distant  future, 
when  copper  reserves  have  come  nearer  to  the  point  of  exhaustion,  necessity  for 
cheap  aluminum  will  probably  stimulate  the  perfection  of  processes  for  re- 
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cInlminR  the  metal  In  greater  quantities.  Aluminum  could  be  substituted  also 
for  copper  in  some  alloys  and  for  sheeting  certain  structures  to  preserve^them 
from  decay. 

SUHMABY. 

In  conclusion  it  may  be  stated  that  the  ore  that  Is  blocked  out  and  that 
reasonably  certain  to  be  developed  in  mining  districts  of  North  and  South 
America  which  are  now  producing  copper  will  last,  at  the  present  rate  of  con- 
sumption, about  40  yenrs.  With  modem te  success  in  prosi)ecting  these  dis- 
tricts should  yield  copper  at  the  present  rate  of  consumption  for  100  years.  The 
discoveries  in  new  districts  and  discovery  of  copper  ore  in  districts  where  other 
metals  are  now  being  mined  will  probably  be  large.  Because  copper  deposits 
are  commonly  leached  at  the  surface  many  have  doubtless  been  overlooked. 
Owing  to  recent  advances  in  mining  and  In  concentration,  larger  recoveries  are 
being  made  to-day  than  formerly.  I^w-grade  ores  will  be  worked  more  and 
more,  and  If  there  should  be  a  substantial  and  permanent  increase  in  the  price 
of  coppfer  much  material  now  considered  waste  could  be  worked. 

No  method  occurs  to  me  by  which  the  conservation  of  copper  can  properly  be 
furtliered  by  legislation.  Great  progress  Is  now  being  made  In  avoiding  waste, 
especially  by  the  companies  that  are  exploiting  large  low-grade  deposits.  The 
present  losses  are  principally  in  the  concentration  of  the  ore.  Though  these 
are  large  the  tailings  are  preserved  and  much  of  the  material  will  doubtless  be 
reworked  in  the  future.  The  developments  of  the  acid  leaching  process  and  of 
the  oil  flotation  proces.ses  have  greatly  Improvetl  the  situation  within  the  past 
few  years.  All  of  these  Improvements  will  make  it  possible  to  treat  ores  which 
have  been  considered  valueless;  indeed  it  Is  the  advance  In  mining  and  in 
milling  practice  that  has  added  so  much  to  the  copper  reserves  In  the  past  10 
years,  because  material  which  had  been  considered  worthless  has  become  val- 
uable. 

I  wish  to  thank  the  many  officers  of  mining  companies  who  have  supplied 
much  of  the  data  utilized  herein,  especially  that  relating  to  estimates  of  ore 
reserves. 


CONSERVATION  OF  METALS  BY  THE  RECOVERY  AND   USE  OF 
SCRAP  METALS  AND  DROSSES. 

By  JOHN  P.  DUNLOP. 
United  States  Geological  Survey. 

For  many  years  statistics  relating  to  metals  have  been  collected  and  pub- 
lished by  the  United  States  Geological  Survey,  by  various  State  surveys,  and  by 
mining  Journals.  These  data,  however,  were  almost  entirely  confined  to  primary 
metals;  that  Is,  those  derived  directly  from  ores.  It  was  known  to  the  metal 
Interests  that  considerable  and  increasing  quantities  of  scrap  metals  and 
drosses  were  available  for  consumption,  but  It  Is  doubtful  whether  even  tliose 
handling  metals  had  any  adequate  conception  of  the  quantity  of  this  secondary 
material.  The  general  public,  and  even  those  persons  actively  engaged  In  metal 
mining,  notwithstanding  the  publication  by  the  United  States  Geological  Survey 
for  the  last  six  or  seven  years  of  the  recovery  of  secondary  metals,  still  have 
little  Idea  of  either  the  quantity  or  the  value  of  old  materials,  of  which  metals 
are  only  a  part.    That  the  value  of  the  old  iron,  nonferrous  metals  (copper, 
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lead,  zinc,  tin,  etc.),  paper  stock,  rags,  rubber,  bones,  leatlier,  bags,  collected 
and  reused  in  1913  or  1914,  was  considerably  greater  than  the  total  value  of  all 
the  gold  and  silver  produced  from  mines  in  the  United  States  in  either  of  those 
years,  is  not  generally  known. 

There  is  nothing  romantic  in  the  collection  of  junk  or  waste,  nothing  pictur- 
esque in  the  appearance  of  the  usual  itinerant  gatherer  of  old  iron  and  worn- 
out  copper  utensils,  with  his  dilapidated  outfit  He  was  formerly  received  with 
derision  and  was  looked  upon  as  a  disreputable,  if  not  dishonest,  dispoiser  of 
unreliable  tinware.  Naturally  most  people  never  did,  and  do  not  now,  consider 
this  perambulating  Junk  collector  as  a  representative  of  a  large  and  ever- 
growing industry.  At  one  period,  however,  his  labors  were  undoubtedly  re- 
sponsible for  the  collection  of  a  considerable  part  of  the  output  of  old  (second- 
ary) metals;  but  as  manufacturing  and  railway  interests  have  expanded  the 
collections  of  the  itinerant  peddler  have  declined  to  a  relatively  small  per- 
centage of  the  total  trade  in  used  metals.  There  are  now  many  prominent  and 
responsible  dealers  and  refiners  of  scrap  metals,  and  there  are  many  plants 
treating  secondary  material  exclusively  which  compare  favorably  in  sizQ  and  in 
the  quantity  of  their  output  with  the  large  smelters  and  refiners  treating  ores. 

The  approximate  value  of  all  waste  material.s  is  not  known,  for  there  has 
been  no  effort  to  obtain  statistics  other  than  that  made  by  the  United  States 
Geological  Survey  and  by  it  for  only  a  few  of  the  more  important  nonferrou.s 
metals.  The  inquiry  by  the  survey  was  first  undertaken  by  Mr.  C.  E.  Sieben- 
thai,  in  1907,  to  supplement  the  reports  on  lead  and  zinc  in  order  that  stocks 
of  metal  available  for  consumption  might  be  more  definitely  ascertained.  The 
scope  of  the  survey  work  did  not  permit  any  discussion  of  the  teclmology  of 
the  use  and  adaptability  of  secondary  metals,  but  the  statistics  collected  were 
regardeil  as  essential,  and  the  inquiry  has  been  extended  until  the  statistics 
of  the  recovery  of  secondary  metals  now  include  copper,  lead,  zinc,  tin,  anti- 
mony, and  aluminum. 

•*  Secondary  metals  *'  are  those  recovered  from  scrap  metal,  sweepings, 
skimmings,  drosses,  and  are  so  called  to  distinguish  them  from  the  metals 
derived  from  ore,  which  are  termed  "primary  metals.*'  The  distinction  does 
not  imply  that  secondary  metals  are  of  inferior  quality,  for  metals  derived 
both  from  ore  and  from  waste  material  vary  in  purity  and  adaptability  for 
use  in  making  certain  products.  The  reports  to  the  United  States  Geological 
Survey  do  not  include  the  large  quantity  of  iron  and  steel  remelted,  neither 
do  they  Include  old  nickel,  gold,  sliver,  and  platinum.  In  fact,  although  the 
data  relative  to  copper,  lead,  zinc,  aluminum,  tin,  and  antimony  cover  a  large 
field  and  form  an  essential  addition  to  the  reports  on  primary  metals,  the  scope 
of  the  Inquiry  probably  reveals  by  less  than  one-half  the  extent  of  the  trade 
in  waste  metals.  The  value  of  the  old  iron  and  steel  reused  amounts  to  manj*^ 
millions  of  dollars  annually.  The  United  States  assay  offices  and  the  private 
refineries  recover  large  quantities  of  gold,  silver,  and  platinum  from  old 
jewelry,  sweepings,  and  photographic  and  dental  waste.  Only  a  small  percent- 
age of  secondary  metals  is  derived  from  old  stoves,  copper  bottoms,  and  other 
household  utensils.  The  manufacturing  and  railway  centers  contribute  the 
bulk  of  the  metal  wastes,  and  when  general  trade  and  transportation  are 
dull,  fewer  plants  are  scrapped  and  less  babbitt  and  bearing  metals  are 
necessary  In  operating,  and  consequently  the  production  of  scrap  metal  and 
residues  declines. 

Although  junk  dealers  and  collectors  frequently  pay  low  and  ai^arently 
inadequate  prices  for  small  quantities  of  scrap  metals,  competition  results  in 
good  prices  being  obtained  for  carefully  sorted  scrap  and  other  waste-metal 
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products  9ol(t  in  large  quaDtities.  On  several  occasions  the  writer  has  been 
told  by  purchasers  of  zinc  drosses  and  slcimmlngs  that  competition  had  forced 
prices  so  high  as  to  subject  the  purchasers  to  considerable  losses.  After 
remelting  or  refining,  the  secondary  metals  are  sold  at  prices  equal  to  or  only 
slightly  lower  than  prices  for  new  metal.  These  secondary  metals  displace  an 
equivalent  quantity  of  primary  metals  and  must  be  considered  in  any  estimate 
of  stocks  available  for  consumption  in  any  year.  For  a  few  purposes  requiring 
especial  purity  of  material  it  is  necessary  to  employ  primary  or  virgin  pig 
metal,  but  as  a  general  rule  secondary  metals  can  be  used  in  whole  or  in  part. 
In  fact,  most  foundries,  in  order  to  compete  for  business  successfully,  must  use 
secondary  material  at  least  in  part,  and  hence  scrap  metnl  is  purchased  by 
them  and  remelted  with  primary  pig  metal  or  with  composition  ingot.  The 
secondary  smelters,  by  handling  large  quantities  of  all  kinds  of  scrap,  are  able 
to  classify  their  material  so  as  to  produce  continuously  alloy  metals  of  uniform 
composition  suitable  for  use  in  work  for  different  purposes.  Such  composi- 
tion ingots  are  being  purchased  and  used  in  increasing  quantities  by  many 
foundries  and  other  manufacturers  in  place  of  primary  metals  or  of  mixtures 
of  new  and  scrap  metals.  There  has  been  a  notable  Increase  in  the  use  of 
magnetic  separators  to  obtain  scrap  free  from  iron  filings,  and  at  some  plants 
concentrating  tables  have  been  introduced,  by  means  of  which  cinders  and 
molding  sand  from  brass  foundries  containing  as  little  as  2  per  cent  of  metal 
were  treated  successfully.  The  general  tendency  is  to  save  all  waste  metal  of 
every  kind  and  obtain  more  for  It  by  better  grading  and  classlflcntlon.  Copper 
wire  and  heavy  copper  and  brass  scrap  are  kept  separate  from  light  copper  and 
brass,  and  small  scrap  is  brlquetted  in  order  to  reduce  the  loss  in  remelting. 
Few  metallic  articles  are  wasted ;  old  clocks,  bases  of  electric  lamps,  light  wire, 
and  steel  springs  are  all  gathered  and  sold,  though  such  articles  are  nor 
desirable  scrap  and  have  a  limited  market  compared  to  heavy  copper,  brass, 
and  babbitt 

Many  foundries  and  metal- working  plants  now  employ  chemists,  and  careful 
attention  Is  given  to  the  analysis  of  metal  wastes  and  also  to  the  segregation  of 
scrap  borings  and  linings.  Several  of  the  metal  trade  journals  publish  infor- 
niatlon  relating  to  the  proper  method  of  segregation  of  scrap  and  to  its  proper 
lise  for  various  purposes. 

The  method  in  most  common  use  is  to  segregate  the  scrap  according  to  com- 
})osition,  to  melt  it  in  quantities  large  enough  to  obtain  homogeneous  lots,  to 
pig  it,  analyze  It,  and  to  use  it  with  the  proper  addition  of  virgin  metals  in 
the  manufacture  of  the  alloy  which  it  most  nearly  approximates.  As  manufac- 
turers and  dealers  in  old  metals  become  more  familiar  with  the  standard 
classification  of  old  metals  adopted  by  the  National  Association  of  Waste  Ma- 
terial Dealers  there  will  probably  be  better  grading  of  material,  fewer  disputes, 
and  higher  average  prices  paid  for  scrap. 

It  has  so  far  i)roved  Impossible  to  separate  the  statistics  for  secondary  metal 
recovered  from  clean  scrap  made  In  the  ordinary  course  of  manufacture  from 
the  statistics  of  metal  recovered  from  drosses  and  skimmings  and  from  .scrap 
or  old  metal  that  had  entered  the  trade  as  manufactured  articles  and  been 
discarded.  An  estimate  has  been  made  of  the  clean  copper  and  brass  scrap, 
but  no  distinction  is  made  by  many  of  the  dealers  or  smelters. 

It  Is  not  claimed  that  available  statistics  relating  to  secondary  metal  recov- 
eries are  other  than  approximate,  though  It  may  certainly  be  assumed  that  the 
qnantities  reported  are  less  than  the  quantities  actually  recovered.  Some  Idea 
of  the  extent  of  the  industry  is  obtained  from  the  fact  that  the  estimated  value 
of  the  secondary  metals,  exclusive  of  iron,  gold,  silver,  and  platinum,  amounted 
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to  nearly  $72,800,000  in  1913,  and,  notwithstanding  slackened  trade  conditions 
and  low  prices  of  metals,  to  more  than  $57,000,000  in  1914. 

The  total  quantity  of  secondary  copper  recovered  in  1914,  on  the  assump- 
tion that  the  brass  remelted  had  an  average  copper  content  of  70  per  cent, 
was  about  127,800  tons,  of  which  16,000  tons  was  recovered  by  plants  refining 
primary  metals  and  the  remainder  by  plants  treating  only  secondary  materials. 
The  copper  produced  by  smelters  of  the  latter  class  includes  36,600  tons  of 
pig  copper,  5,900  tons  of  copper  in  alloys  other  than  brass,  and  69300  tons 
of  copper  in  remelted  brass.  At  least  40,000  tons  were  recovered  from  clean 
scrap  made  in  the  course  of  manufacture  of  copper  and  brass  ware,  so  that 
about  77,800  tons  was  obtained  from  ashes,  cinders,  and  scrap,  or  from  mate- 
rial that  had  actually  been  used  and  discarded.  According  to  the  United  States 
Bureau  of  Foreign  and  Domestic  Commerce,  the  exports  of  scrap  brass  fit  only 
for  remanufacture  for  the  calendar  year  1914  were  10,420  tons  and  the  imports 
were  2,565  tons.  Many  railways  sell  or  turn  in  the  larger  portion  of  their 
brass  and  copper  scrap  and  other  metal  waste  to  dealers  in  part  payment  for 
new  material,  but  the  reports  received  show  that  the  railways  utilized  in  their 
own  shops  and  foundries  more  than  12,000  tons  of  brass,  in  addition  to  700 
tons  of  copper  and  1,362  tons  of  copper  in  alloys  other  than  brass. 

The  production  of  copper  from  secondary  sources  in  1914  was  equal  to  16.7 
per  cent  of  the  refinery  output  of  primary  copper  in  the  United  States  from 
all  sources,  or  about  22.2  per  cent  of  the  primary  copper  smelted  from  domestic 
ore. 

The  secondary  lead  recovered  In  1914  amounted  to  61,000  tons,  or  about  11,800 
tons  less  than  in  1913.  The  recovery  of  secondary  lead  made  by  those  smelters 
whose  product  is  mainly  primary  metals  was  slightly  more  in  1914  than  it 
was  in  1913.  The  decrease  in  both  pig  lead  and  lead  in  alloys  was  undoubtedly 
due  to  slackened  conditions  in  building  operations,  railroad  traffic,  and  manu- 
facturing. A  large  portion  of  the  recovered  lead  in  alloys  was  derived  from  old 
babbitt,  solder,  type  metals,  and  white  metal  drosses.  The  main  sources  of 
secondary  pig  lead  are  old  pipe,  lead  cable,  battery  lead,  and  lead  lining  of 
acid  tanks.  The  regular  lead  smelters  and  refiners  working  on  lead  from  ores 
frequently  find  it  advantageous  to  use  material  from  secondary  sources,  and 
in  1914  they  reported  the  recovery  of  11,100  tons  of  lead  from  scrap  lead  and 
scrap  antimonial  lead.  It  is  probable  that  the  actual  quantity  of  remelted  lead 
was  considerably  in  excess  of  61,000  tons,  for  scrap  lead  can  easily  be  remelted 
and  used. 

The  total  reported  output  of  secondary  lead  was  equal  to  11.8  per  cent  of  the 
primary  refined  lead  produced  in  the  United  States  in  1914,  compared  with  15.2 
per  cent  in  1913.  It  was  exceeded  by  the  primary  domestic  output  of  lead  In 
only  three  States — Missouri,  Idaho,  and  Utah. 

The  output  of  secondary  zinc  (including  that  in  brass)  amounted  to  more 
than  71,600  tons  and  equaled  20.3  per  cent  of  the  production  of  primary  spelter 
in  the  United  States  in  1914,  compared  with  23  per  cent  in  1913.  The  retovery 
was  about  8,000  tons  less  than  In  1913,  of  which  decrease  more  than  5,000  tons 
was  the  loss  in  redistilled  zinc  from  drosses  and  skimmings.  The  zinc  re- 
covered in  alloys  other  than  brass  amounted  to  about  3,900  tons,  compared  with 
3,700  tons  in  1913.  Of  the  42,969  tons  of  secondary  zinc  recovered  as  pig  zinc, 
20,545  tons  were  obtained  by  redistillation  from  drosses  and  skimmings.  Of 
this  quantity  6,580  tons  were  obtained  by  smelters  whose  principal  source  of 
zinc  is  ore.  In  addition  to  the  31,723  tons  of  remelted  and  redistilled  spelter 
it  is  estimated  that  at  least  8,000  tons  of  zinc  chloride  was  made  and  likewise 
about  32,800  tons  of  the  zinc  pigment  lithopone  (containing  approximately  32 
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per  cent  zinc  sulphide  and  oxide).  Tbe  zinc  used  in  both  of  the  last-named 
products  is  derived  almost  altogether  from  zinc  drosses  and  skimmings.  The 
exports  of  zinc  drosses,  which  only  amounted  to  28  tons  in  1913,  increased 
to  2,526  tons  in  1914. 

Three  smelters  in  New  Jersey,  New  York,  and  Pennsylvania,  which  treat 
only  drosses  and  skimmings,  use  large  graphite  retorts  of  600  to  800  pounds 
capacity  instead  of  the  small  clay  retorts  used  by  smelters  treating  ore  or 
mixed  ore  and  drosses.  The  various  uses  of  zinc  drosses  and  skimmings  create 
active  competition  for  their  purchase.  Considerable  zinc  is  recovered  from 
zinc  wastes  by  ''sweating,*'  and  the  residues  are  then  sold  for  redistillation. 
The  secondary  zinc  varies  in  quality  just  as  the  zinc  derived  from  ore  does,  but 
a  large  portion  of  the  secondary  zinc  is  reported  to  be  of  excellent  quality. 

The  production  of  secondary  antimony,  of  which  practically  all  was  recov- 
ered in  alloys,  decreased  from  2,705  short  tons  in  1913  to  2,646  tons  in  1914. 
The  only  antimony  ore  of  domestic  origin  smelted  in  the  United  States  In  1914 
was  about  60  tons  from  Mill  City,  Nev.,  which  was  mined  in  1907.  The  regular 
smelters  reported  the  recovery  of  140  tons  of  antimony  contained  in  antimonial 
lead  scrap.  The  principal  materials  refined  or  remelted  which  contained  anti- 
mony as  an  alloy  were  hard-lead  drosses,  babbitt,  solder,  pewter,  and  type 
metal.  The  imports  In  1914  of  antimony  as  metal  in  ore  or  as  oxide,  amounted 
to  7,528  tons,  and  the  recovery  from  secondary  sources  was  equal  to  35.2  per 
cent  of  the  imports.  The  secondary  recoveries  of  antimony  were  117  tons  more 
than  the  antimony  content  of  lead  ores  of  domestic  origin  smelted  In  1914. 

Apparently  there  were  no  domestic  tin  ores  smelted  in  the  United  States  in 
1914,  though  some  tin  concentrates  were  shipped  from  Nome,  Alaska,  to  Singa- 
pore, Federated  Malay  States,  for  treatment  There  was  considerable  agitation 
for  the  smelting  in  the  United  States  of  both  Alaskan  and  Bolivian  tin  ores, 
and  an  increased  output  from  Alaska  may  result  In  establishing  a  tin  smelter 
on  the  Pacific  coast.  This  lack  of  domestic  production  makes  secondary  tin  an 
important  factor  In  supplying  domestic  consumption.  The  secondary  tin  recov- 
ered in  1914  was  equal  to  26.2  per  cent  of  the  tin  imported,  as  metal  or  as  oxide, 
into  the  United  States  during  the  year  (47,525  short  tons).  Secondary  tin 
recoveries  decreased  from  14,200  tons,  valued  ot  $12,567,379,  in  1913,  to  12,400 
tons,  valued  at  $8,887,158,  in  1914.  The  quantity  recovered  as  tin  was  4,500 
tons  and  that  recovered  in  alloys  and  chemical  compounds  7,900  tons.  The 
value  of  the  recovered  tin  here  given  is  arbitrary  and  is  based  on  the  yearly 
average  price  given  by  the  American  Metal  Market  It  will  be  noted  that  the 
secondary  tin  in  alloys  increased  about  150  tons,  and  that  the  secondary  pig 
tin  decreased  about  1,900  tons,  a  condition  partly  attributable  to  the  large 
quantity  of  tin  chloride  made  from  dean  tin  scrap. 

The  recovered  tin  in  alloys  includes  the  tin  content  of  products  of  several 
plants  made  from  dean  tin  scrap  and  from  tin  liquors  used  in  dyeing  or  weight- 
ing fabrics.  This  included  some  tin  oxide,  putty  powder,  but  consisted  mainly 
of  tin  chloride.  The  production  of  these  compounds  is  calculated  as  metal  and 
not  separately  stated,  in  (Nrder  to  avoid  disdosing  confidential  information.  As 
the  products  are  made  from  scrap  tin  and  thus  conserve  the  primary  metal, 
they  are  properly  regarded  as  recovered  tin.  Two  forms  of  tin  chloride  are 
handled  commerdally — stannic  and  stannous  salts.  Stannic  chloride  is  usually 
sold  either  as  a  water  solution,  called  bichloride  of  tin,  or  as  an  anhydrous 
sirupy  liquid,  termed  tetrachloride  of  tin,  and  is  used  prindpally  in  the  silk 
industry.  Stannous  chloride  is  sold  in  the  form  of  crystals  and  is  used  in  both 
dyeing  and  printing  calico.    The  dry  chl<»ine  process  was  used  in  some  plants 
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to  recover  the  tin  from  the  clippings.  At  other  plants  reverberatory  furnaces 
were  used  to  remove  the  tin  coating,  and  a  large  quantity  of  tin  was  recovered 
in  the  form  of  a  tin  powder  by  the  electrolytic  treatment  of  clean  scrap,  the 
powder  being  sent  to  secondary  smelters.  Formerly  considerable  clean  tin 
scrap  was  exported,  but  It  is  stated  that  keen  domestic  competition  has  resulted 
in  practically  all  such  scrap  being  used  In  domestic  plants.  The  largest  recov- 
eries of  tin  were  made  from  the  scruflf  and  drosses  that  occur  In  making  tin 
and  terne-plate  and  amounted  to  more  than  4,000  tons.  The  quantity  of  tin 
recovered  from  tin  foil  is  declining  rapidly,  and  the  secondary  tin  from  foil  and 
also  from  old  block  tin  pipe  is  a  very  small  part  of  the  total  recoveries. 

The  recovery  of  the  tin  coating  from  old  used  cans  has  attracted  the  atten- 
tion of  many  persons,  and  more  Inquiries  have  been  received  relative  to  that 
phase  of  secondary  metal  conservation  than  to  all  the  other  metals  combined. 
There  is  no  lack  of  material  for  such  an  industry,  which  would  assist  in 
recovering  the  most  conspicuous  component  of  many  an  unsightly  dump,  but 
such  would-be  benefactors  have  Invariably  decided  that  this  particular  im- 
provement of  the  landscape  was  not  apt  to  prove  a  profitable  Investment. 

During  the  last  four  years  only  one  firm  has  reported  recoveries  from  old 
tin  containers,  from  which  the  tin  and  solder  were  first  sweated  and  the  black 
plate  was  then  remelted  to  make  sash  weights.  Comparatively  large  quanti- 
ties of  tin  scrap  and  old  tin  cans  are  used  in  the  western  mining  regions  for 
their  Iron  content  in  the  precipitation  of  copper  from  mine  waters.  However, 
the  tin  coating  of  the  scrap  does  not  enter  into  the  reaction  and  is  lost  en- 
tirely. It  is  not  possible  under  prevailing  conditions  of  low  prices  for  tin  and 
of  stagnant  market  for  the  scrap  black  plate  to  utilize  old  used  tin-coated  con- 
tainers for  the  recovery  of  the  tin.  The  ordinary  can  used  for  food  seldom 
carries  more  than  2  to  2.5  per  cent  of  tin  coating,  and  gasoline  cans  and  tin 
buckets  have  a  much  lighter  coating.  It  Is  stated  by  operators  of  detlnnlng 
plants  that  there  has  been  a  decline  in  the  thickness  of  the  tin  coating  on 
much  of  the  tin  plate  marketed,  and  also  that  the  selvage  on  the  sheet  tin 
plate  has  not  the  extra  thickness  of  coating  it  formerly  had.  The  principal 
alloys  In  which  secondary  tin  was  recovered  were  solder,  bearing  metals,  bronze, 
pewter,  and  electrotype  metal. 

The  more  extended  use  of  aluminum  during  the  last  few  years  in  the  auto- 
mobile Industry,  in  the  brewing  Industry,  and  in  the  preparation  of  foodstuffs 
and  chemicals  has  resulted  in  a  large  increase  in  the  recoveries  from  scrap  and 
skimmings.  The  recovery  of  secondary  aluminum  as  pig  aluminum  or  in  alloys 
amounted  in  1914  to  4,500  tons,  or  13  per  cent  of  the  domestic  consumption  of 
aluminum  in  1914.  The  quantity  recovered  In  alloys  amounted  to  1,700  tons, 
nearly  all  of  which  was  an  alloy  of  92  per  cent  aluminum  and  8  per  cent 
copper.  Most  of  the  secondary  aluminum  was  recovered  from  clean  clippings 
and  borings  and  was  probably  all  used  in  making  castings.  It  Is  stated  on  good 
authority  that  aluminum  remelted  from  clippings  can  not  be  utilized  for  sheet 
aluminum.  The  reason  is  believed  to  be  that  a  layer  of  superficial  oxide  is 
formed  on  the  sheet  and  causes  planes  of  separation  In  an  ingot  made  from 
dippings.    Such  ingots  when  rolled  will  crack. 

Undoubtedly,  it  Is  a  fact  that  the  scrap  material  available  and  utilized  In  the 
United  States  forms  a  relatively  higher  percentage  of  the  total  metal  con- 
sumption than  it  does  in  any  other  country.  This  is  because  of  the  rapid 
expansion  of  manufacturing  and  the  universal  tendency  to  scrap  obsolete  plants 
and  processes.  The  large  growth  of  the  cities  also  makes  the  demolition  of 
substantial  buildings  necessary  In  order  to  provide  additional  houses,  lofts, 
factories,  and  stores  in  restricted  areas  and  also  to  yield  rentals  commensurate 
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With  ^ihanced  land  taIum.  These  ooQditloDS  are  largely  reapoiisible  for  tl4 
greater  percentage  of  seoondary  reooyeries  as  compared  with  those  in  other 
countries. 

It  is  a  normal  development  that  as  a  country  grows  older  the  raw  products 
advance  in  price  owing  to  the  gradual  exhaustion  of  the  sources  of  the  ma- 
terials. To  a  certain  extent  this  tendency  is  counteracted  by  the  improv^nent 
in  processes  which  render  lower-grade  ores  available.  As  prices  advance  the 
corollary  tendency  to  save  all  possible  waste'  and  prevent  loss  of  material  de- 
velops. To  gather  and  use  the  womout  waste  and  scrap  metals  and  thus  to 
help  to  conserve  the  supply  of  metals  for  future  generations  is  the  function  of 
an  in  the  waste^metal  industry,  and  even  the  humblest  junkman  is  a  q;>oke  in 
the  wheel  of  progress. 

68486— 17— VOL  m ^18 
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JOINT  SESSION  OF  SUBSECTION  4  OF  SECTION  III  AND 
SUBSECTION  4  OF  SECTION  V. 

RAiiEiGH  Hotel, 
Thursday  afternoon^  December  SO,  1916. 

Chairman,  M.  O.  Leighton. 

The  session  was  called  to  order  at  2.30  o^clock  by  the  chairman. 

Papers  presented  by  Section  V: 

Engineering  work  of  the  United  States  Bedamation  Service,  by 
A.  P.  Davis. 

Irrigation  and  drainage,  by  F.  H.  Newell. 

Papers  furnished  by  Section  III : 

The  irrigation  work  of  the  Indian  Office,  by  W.  M.  Reed. 

The  use  of  irrigation  waters  as  source  of  power,  by  George  G. 
Anderson. 

The  Chairman.  The  subject  of  discussion  of  this  joint  session  is 
"Irrigation  and  drainage."  We  will  begin  with  the  reading  of 
Prof.  Newell's  paper  on  "  Irrigation  and  drainage.''  I  will  ask  Mr. 
John  S.  Conway,  deputy  commissioner  of  lighthouses,  to  read  the 
paper. 

IRRIGATION  AND  DRAINAGE. 

By  F.  H.  NEWELL, 
Professor  of  CivU  Engineering,  University  of  Illinois, 

GBJVCT.  * 

The  increase  of  territorial  area  is  the  dream  of  many  an  ambitions  states- 
man. To  bring  abont  snch  increase  without  encroachment  on  neighbors  seems 
to  be  a  contradiction  of  terms;  yet  in  a  proper  sense  it  can  be  and  is  being 
done.  The  civil  engineer  is  creating  new  and  valuable  agricultural  areas  and 
making  opportunities  for  self-supporting  citizens  in  localities  where  up  to  this 
time  there  has  been  merely  waste  space.  He  is  doing  this  through  the  planning 
and  construction  of  irrigation  and  drainage  works.  He  is  thus  adding  not 
merely  to  the  material  prosperity  of  the  country,  but  more  than  this,  he  is 
increasing  the  opportunities  for  better  citizenship,  for  greater  health  and  com« 
fort,  and  for  the  enjoyment  of  many  of  the  higher  ideals  of  life.  He  is  bringing 
about  an  internal  expansion  of  usable  territory  far  more  valuable  than  the 
mere  extension  of  external  boundaries. 
200 
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This  internal  expansion  is  in  effect  the  putting  into  practice  of  the  principles 
of  conserraticm,  a  term  which  has  been  much  abused,  but  which  really  implies 
good  business  management,  or  common  sense  applied  to  the  use  of  natural 
resources.  The  aigineer,  finding  that  certain  areas  are  neglected  or  that 
agriculture  is  not  being  practiced  to  its  highest  efficiency,  knowing  also  that 
the  soil  is  fairly  good  and  that  the  climate  is  adapted  to  the  production  of 
cr^ps,  naturally  inquires  Into  the  reasons.  He  tries  to  ascertain  the  cause  for 
the  lack  of  full  use  of  the  lands.  This  he  discovers  is  usually  connected  with 
an  excess  or  deficiency  of  water  supply.  The  plants  useful  for  mankind  are 
adapted  to  a  relatively  wide  range  of  soil  and  temperature,  but  are  more  nar- 
rowly limited  by  the  quantity  of  moisture.  The  water  content  of  the  soil  for 
success  with  most  cuArated  plants  and  grasses  can  not  rise  above  18  per  cent 
nor  fall  below  8  per  cent  for  any  considerable  length  of  time.  The  control  of 
the  water,  while  in  part  an  agricultural  operation,  is  largely  dependent  upon 
the  application  of  engineering  principles. 

Knowing,  for  examine,  that  a  certain  area  is  arid  and  desert,  or  subject  to 
periodical  drought,  the  first  consideration  of  the  engineer  is  to  seek  out  the 
sources  from  which  water  may  be  obtained  and  brought  to  the  land  to  raise  the 
water  content  of  the  soil  from  the  original  condition  of  from  1  to  2  per  cent  up 
to  10  per  cent  or  more. 

On  the  other  hand,  finding  a  neglected  or  abandoned  swamp  or  overfiowed 
area  or  one  whose  soil  is  habitually  wet  or  heavy,  the  problem  presented  to  the 
engineer  is  to  take  away  this  excess  and  bring  the  water  content  down  from 
the  saturated  condition  to  15  per  cent  or  less  of  water. 

These  two  operations  are  intimately  connected  because  of  the  fact  that 
when  water  has  been  provided"  In  abundance  for  a  piece  of  arid  land,  the  tend- 
ency is  to  use  the  water  in  excess  and  to  saturate  it  to  an  extent  such  that  a 
large  part  of  the  area  is  injured  for  agricultural  purposes.  It  thus  becomes 
necessary  to  provide  means  for  reclaiming  these  saturated  lands;  drainage  is 
requisite  in  localities  where  In  their  original  state  the  lauds  were  dry  and 
barren. 

Irrigation  and  drainage  are  thus  related,  much  in  the  sahie  way  that  city 
water  supply  and  sewage  are  connected.  The  better  the  water  supply,  the 
more  complete  should  be  the  sewage  system.  The  larger  the  supply  of  water 
for  Irrigation  the  more  necessary  the  installation  of  effective  drains  and  waste- 
ways. 

This  very  simple  relation  has  very  frequently  been  overlooked,  or  at  least 
ignored,  to  an  extent  such  that  throughout  arid  North  America  20  to  25  per 
cent  of  the  irrigated  lands  have  been  mined  by  careless  handling  of  the  water 
and  by  lack  of  drains.  The  surface  has  been  converted  Into  swamps  or  cov- 
ered with  alkali  over  tens  of  thousands  of  acres — once  producing  large  crops 
under  Irrigation. 

METHODS. 

The  way  in  which  the  beneficial  results  of  '*  internal  expansion  "  are  being 
accomplished  is  through  the  building  of  works,  big  and  little,  for  storing 
waters  which  would  otherwise  fiow  to  waste,  and  holding  these  as  money  is 
held  in  a  bank  until  most  needed,  or^  in  the  case  of  drainage,  the  engineer  is 
providing  pn^>er  outlets  by  which  the  excess  water  may  be  quickly  discharged 
from  the  fields  into  natural  depressions  leading  to  the  rivers  and  finally  into 
the  lakes  or  oceans,  taking  water  away  from  the  localities  where  it  is  a  nui- 
sance rather  than  a  benefit 

In  this  wOTk  are  ^nployed  many  of  the  principles  and  much  of  the  latest 
machinery  of  modem  engineering.    The  dvll  engineer,  so  called,  ascertains  the 
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larger  facts  and  lays  out  the  project.  He  calls  to  his  aid  the  mechanical  engi- 
neer In  the  devising  of  machinery  for  excavation  of  canals  or  tunnels  or  for 
building  dikes  and  dams.  The  electrician  also  is  largely  consulted  for  the 
creation  and  transmission  of  electrical  energy  for  operating  this  machinery. 
BreQ  tbe  mining  engineer  has  a  part  in  assisting  in  the  construction  of  tunnels 
or  subterranean  works.  In  fact,  there  is  hardly  a  branch  of  knowledge  which 
is  not  levied  upon,  directly  or  indirectly,  in  these  operations  which  have  for 
their  final  result  the  improvement  of  opportunities  for  the  making  of  farms 
and  homes. 

SURVEYS. 

The  first  work  to  be  done  is  to  initiate  thorough  surve^b  and  examinations  of 
the  country  to  be  reclaimed  or  irrigated.  These  afford  the  firm  foundation  of 
fact  upon  which  the  imagination  of  the  engineer  may  erect  in  broad  outline 
the  results  to  be  attained.  As  a  rule  too  little  care  and  expenditure  has  been 
devoted  to  this  fundamental  matter.  There  is  usually  impatience  for  immediate 
conclusions  and  an  unwillingness  to  expend  any  considerable  amount  of  time 
and  money  in  these  eariy  or  preliminary  surveys.  It  is  safe  to  say,  however, 
that  within  reasonable  limits  it  is  hardly  possible  to  spend  too  much  money  on 
ascertaining  the  facts  of  topography,'  water  supply,  soil,  and  climatic  conditions, 
('or  ev^ry  dollar  thus  wisely  expended,  it  may  be  possible  to  save  tenfold  in 
future  construction  and  operation.  If  there  is  any  one  thing  which  character- 
izes the  reclamation  work  of  the  past  and  which  lias  led  to  the  large  percent- 
age of  financial  failures,  it  is  the  fact  that  too  little  time  and  money  was  al- 
lowed for  these  early  surreys. 

There  is  a  wide  range  of  conditions  to  be  studied.  Presumably,  the  general 
location  of  the  lands  to  be  benefited  is  fixed ;  but  the  precise  outlines  are  usually 
unknown.  The  question  of  water  supply  available  for  these  lands  is  usually 
undetermined,  or  the  amount  ,of  water  which  must  be  removed  by  drainage  is 
in  doubt.  Both  of  these  matters  involve  a  wide  difference  in  possible  quanti- 
ties ;  and  without  having  a  fairly  accurate  knowledge  of  these  quantities,  money 
may  be  wasted  either  in  building  works  too  large  or  too  small.  The  early  sur- 
veys, therefore,  having  outlined  the  lands  under  consideration,  should  go  into 
the  question  of  the  quantity  of  water  to  be  handled  with  extreme  care,  ascer- 
taining the  probable  limitations  and  fluctuations,  both  in  time  and  in  quantity. 

In  case  of  irrigation  works  deriving  their  water  from  the  high  mountains 
or  from  rolling  foothills,  it  may  be  necessary  to  have  a  more  or  less  complete 
topographical  map  of  the  catchment  basin  to  ascertain  the  extent  and  character 
of  tlie  slopes  and  to  acquire  data  as  to  the  floods  or  droughts  which  may  bo 
anticipated.  In  some  countries,  as  in  the  United  States,  good  contour  topo- 
graphical maps  have  been  made  of  many  of  the  catchment  basins.  These  are 
invaluable  in  the  consideration  of  the  entire  project  and  In  the  limitations 
which  may  be  set  upon  it. 

The  study  of  the  catchment  area  and  topographical  maps  showing  the  prin- 
cipal features  tributary  to  a  reclamation  project  will  usually  reveal  opportuni- 
ties for  water  storage.  There  may  be  a  number  of  alternative  opportunities 
presented.  The  merits  and  Ihnitations  of  each  of  these  should  be  carefully 
studied,  not  only  by  maps  but  on  the  ground  Itself  and  with  particular  refer- 
ence to  underground  conditions,  such  as  the  probability  of  securing  safe  and 
tight  foundations  for  dams. 

EXAMINATIONS. 

The  topographic  surveys  of  the  country  from  which  watar  may  be  obtained 
for  irrigation,  or  of  lands  to  be  benefited  by  such  irrigation  or  by  drainage, 
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must  be  supplemented  by  a  variety  of  examinations  of  many  related  conditions. 
The  best  probable  location  of  the  works  having  been  determined  by  field  and 
office  study,  examinations  should  be  made  of  the  character  of  the  ground 
covered  or  traveraed  by  the  works  to  ascertain  the  probable  cost  of  excavation 
of  the  differ^t  mat^lals  encountered,  the  porosity  of  the  soll«  its  ability  to  hold 
or  deliver  water,  or  to  sustain  structures  of  heavy  weight  For  example,  if  a 
canal  should  be  built  along  a  hillside,  especial  study  should  be  made  as  ta 
the  practicability  of  constructing  this  in  the  ground  or  in  flumes.  Its  safety 
from  earth  or  rock  slides,  either  into  the  canal  or  of  the  entire  structure  itself, 
must  be  the  subject  of  study. 

Throu^iout  the  entire  area  to  be  Irrigated  or  drained  both  the  soil  and  par- 
ticularly the  subsoil  should  be  examined  with  reference  not  only  to  the  prob- 
able futility  of  the  surface  sou,  but  also  as  to  the  density  of  the  subsoil  and  its 
btiiavior  with  reference  to  percolation  of  water  into  or  out  of  it  The  examina- 
tions thus  lead  into  a  variety  of  lines  not  merely  confined  to  the  apparent  agri- 
cultural values,  but  to  the  mechanical  or  ev^i  chemical  features  of  the  under* 
lying  rocks. 

Many  of  the  items  which  form  the  object  of  study  in  these  preliminary  exami- 
nations as  to  the  feasibility  of  a  project  are  of  a  nature  such  that  the  work 
on  them  should  be  continued  indefinitely.  For  example,  it  Is  desirable  in  the 
preliminary  work  to  ascertain  the  rainfall  and  evaporation  at  or  near  the  reser- 
voir site.  These  observations  should  be  continued,  even  after  the  works  are 
built,  as  they  afford  data  needed  in  the  proper  operation  of  them.  Also  in 
connection  with  the  beliavior  of  water  underground,  the  height  of  the  water 
table,  both  in  the  irrigated  and  drained  areas  should  be  noted  from  season  U> 
season  and  arrangement  made  for  systematically  obtaining  and  recording  these 
facts  which  show  the  changes  which  are  taking  place  beneath  the  surface. 
Thus  in  planning  the  preliminary  examinations,  provision  should  be  made  for 
maintaining  certain  kinds  of  observations  indefinitely. 

GENERAL  PLANS. 

The  result  of  surveys  and  examinations  are  embodied  In  broadly  developed 
plans,  usually  tor  consideration  of  various  large  alternatives.  As  a  rule,  there 
may  be  present  two  or  even  three  or  more  ways  of  achieving  results,  these  dif- 
fering mainly  in  estimated  cost  It  is  possible,  for  example,  that  one  plan  for 
a  feasible  enterprise  may  involve,  for  an  irrigation  work,  the  reclamation  of, 
say,  10,000  acres  at  a  cost  of  $50  per  acre.  A  modification  of  this  plan  or  alter- 
native proposed  may  enable  the  bringing  in  of  12,000  acres  at  a  cost  of  perhaps 
$52  per  acre.  The  question  then  arises  as  to  whether  a  somewhat  larger  cost 
per  acre  may  be  Justified  in  view  of  the  increased  acreage  which  may  be  utilized. 
If  the  enterprise  is  purely  a  money-making  proposition  in  which  the  promoters 
are  concerned  with  getting  back  their  investment  at  the  earliest  possible  date, 
they  may  prefer  the  cheaper.  On  the  other  hand,  if  the  money  is  furnished  by 
the  public  or  by  semi-public  institutions  such  as  irrigation  districts,  the  general 
benefit  to  the  entire  country  may  unquestionably  Justify  the  larger  and  more 
expensive  undertaking. 

Fundamental  questions  of  this  kind  can  be  considered  on  their  merits  only 
when  the  larger  plans  have  been  developed  to  a  point  where  it  is  possible  to> 
make  direct  comparison  of  costs  and  benefits.  For  this  reason,  as  before  stated, 
the  surveys  and  examinations  must  not  merely  be  thorough,  but  the  plans  based 
upon  these  must  be  sufficiently  broad  to  permit  a  full  grasp  of  the  situation. 
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DETAILEO  PLANS. 

The  general  plan  finally  agreed  upon  as  to  location  and  character  of  works 
must  be  supplemented  by  detailed  drawings  and  specifications  such  as  to  enable 
experienced  contractors  to  bid  intelligently  upon  all  of  the  items  involved.  It 
is  characteristic  of  American  enterprises,  as  distinguished  from  European,  for 
the  promotors  to  rush  into  construction  long  before  the  plans  have  been  fully 
matured.  There  is  an  impatience  for  visible  results  on  the  part  of  the  investors, 
whether  individuals  or  the  public,  which  will  not  brook  delay.  Wise  managers 
have  frequently  yielded  to  these  importunities  even  though  they  know  the  final 
outcome  will  be  unnecessarily  expensive.  This  is  not  wholly  confined  to  America, 
as  throughout  all  time  has  been  repeated  and  attributed  to  popular  heros,  an- 
cient and  modern,  the  story  of  the  foreman  who  built  the  bridge  before  the  en- 
gineer's "picture"  was  ready.  This  is  an  amusing  instance' of  efficiency  in 
saving  time  in  an  emergency,  but  for  a  permanent  work  it  probably  means  that 
future  generations  must  pay  several  prices  for  the  immediate  saving  thus  made. 

There  is  probably  no  one  place  where  greater  economy  can  be  secured  than  in 
the  repeated  study  and  the  drawing  again  and  again  of  the  plans  until  a  high 
degree  of  perfection  is  reached  in  all  essential  details.  It  is,  of  course,  easy  to 
look  back  after  a  structure  is  completed  and  see  how  certain  more  or  less  im- 
portant features  could  have  been  modified  to  advantage.  In  the  case  of  well 
considered  works,  these  savings  detected  after  completion  are  usually  small, 
but  in  many  instances  the  responsible  men  in  charge  are  too  well  aware  that  if 
they  had  been  allowed  proper  time  to  plan  out  all  details  they  would  never  have 
located  the  works  at  the  place  nor  built  them  of  the  character  as  finally  finished. 

CONSTRUCTION  METHODS  AND  MATEBIALS. 

The  methods  of  construction  must,  of  course,  be  adapted  not  only  to  the 
material  available,  but  to  the  peculiar  conditions  of  labor  which  may  prevail 
In  the  vicinity,  and  especially  to  the  matter  of  transportation.  As  a  rule  Irri- 
:gatlon  or  drainage  works,  especially  the  former,  are  built  under  pioneer  condi- 
tions far  in  advance  of  actual  settlement  of  the  country  and  of  construction  of 
wagon  roads  or  railroads.  This  is  a  condition  which  is  not  always  appreciated 
by  the  man  who  may  be  inclined  to  criticize  the  works  after  they  have  been 
finished  and  in  use.  The  construction  methods  which  may  be  necessary  at  a 
point  50  miles  from  a  railroad  and  at  a  locality  to  which  access  can  be  had 
only  over  rough  mountain  trails  must  necessarily  be  in  striking  contrast  to  those 
alongside  of  a  through  line  of  a  railroad,  one  which  may  be  built  after  the 
works  are  completed,  and  as  a  result  of  such  works. 

The  materials  to  be  used  under  such  conditions  are  limited  to  the  immediate 
vicinity.  If  plenty  of  rock  is  to  be  had,  masonry  may  be  the  best.  If  the  rock 
is  poor,  it  may  be  possible  to  consider  concrete,  if  the  cost  of  bringing  in  cement 
is  not  prohibitlye.  Otherwise,  earth,  if  available,  must  be  used.  This  illus- 
trates the  point  that  the  surveys  and  examinations  which  precede  the  prepara- 
tion of  any  set  of  plans  must  be  of  such  character  as  to  answer  these  points 
when  they  come  up  for  careful  consideration. 

Canatruotion  contracts, — Under  modern  methods  of  construction,  the  greater 
part  of  the  work  is  executed  under  carefully  drawn  contracts,  in  which  respon- 
sible builders  agree  to  execute  a  certain  described  structure  for  a  definite  price 
per  cubic  yard  or  per  item  specified.  In  work  of  a  character  of  which  the  nature 
is  well  known,  or  where  the  same  operation  is  performed  over  and  over  again, 
it  is  possible  for  an  experienced  contractor  to  ascertain  the  cost  in  advance 
within  narrow  limits  and  to  exercise  his  experience  in  handling  men  or  mate- 
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rials  to  secure  greats  economy,  and  consequent  profits,  than  his  competitor. 
In  proportion,  however,  as  the  work  is  pioneer  in  diaracter  and  inyolves 
unknown  ccmditions,  the  inreparation  of  a  bid  becomes  more  and  more  of  the 
nature  of  gambling  npon  chances.  Thus  enters  certain  disagreeable  or  eren  dis- 
astrous conditions.  There  are  always  contractors  more  or  less  responsible  who 
are  willing  to  take  their  chances.  Usually  those  men  who  know  least  about 
the  probabilities  of  the  case  olTer  to  do  the  work  at  a  cost  less  than  that  giren 
by  the  more  experienced  and  safer  men.  If  conditions  turn  out  better  than 
anticipated,  they  may  make  considerable  sums  of  money.  If,  however,  unusual 
storms  occur  or  the  rock  is  found  to  be  of  different  character  than  anticipated, 
the  contractor  may  fail,  with  consequent  delay  to  the  work  and  increased 
expense,  both  in  litigation  and  in  securing  a  new  contractor. 

It  is  to  the  advantage  of  all  concerned  to  remove  as  far  as  possible  the  ele- 
ment of  chance  in  construction  work;  in  other  words,  to  make  the  examina- 
tions as  complete  as  possibla  It  may  be  advisable,  for  example,  not  merely  to 
make  a  number  of  test  pits  in  the  soil  and  to  put  down  drill  holes,  but  also 
to  lay  out  and  build  well-considered  roads  to  reach  the  place  of  construction 
and  to  open  up  a  considerable  part  of  the  foundations  which  are  to  be  exca- 
vated so  that  the  experienced  contractor  will  be  able  to  see  from  actual  opera- 
tion on  the  ground  what  are  some  of  the  difficulties  to  be  met.  In  the  meantime 
it  is  often  necessary  for  the  man  in  responsible  charge  to  firmly  reject  offers  for 
work  which  are  made  by  men  of  relatively  small  experience  or  who  propose  to 
experiment  with  novel  machinery  or  methods.  While  they  may  succeed,  the 
probabilities  against  this  are  so  great  that  it  is  not  wise  to  incur  the  risk  of 
failure  and  litigation. 

In  case  of  de^  foundations,  tunnels,  and  similar  works,  where  it  is  almost 
impossible  to  explore  all  of  the  conditions,  the  investors  may  well  consider  doing 
the  work  at  their  own  risk  and  under  the  direction  of  experienced  engineers  and 
superintendents.  In  such  case,  however,  it  Is  wise  to  follow  the  form  of  a  con- 
tract, preparing  the  plans  and  specifications  and  designating  one  of  the  respon- 
sible onployees  to  act  in  the  capacity  of  contractor  and  to  execute  the  work  in  a 
manner  much  as  though  he  were  building  it  under  contract,  having  at  the  same 
time  a  suitable  Inspector  to  check  up  the  work  from  day  to  day  as  if  it  were 
thus  being  executed.  In  this  way  the  engineer  or  superintendent  In  direct 
charge  of  construction  is  interested  to  secure  the  economies  such  as  those  which 
might  be  had  by  a  contractor,  and  while  he  Is  not  as  immediately  interested 
financially  in  the  profits  or  losses  as  a  contractor,  yet  he  is  stimulated  to  make 
as  good  a  showing  as  possible  under  the  agreed  terms.  If  ultimately  it  turns  out 
that  the  work  costs  more  than  anticipated  and  the  contractor  would  have  lost, 
the  investors  are  protected  in  that  they  are  saved  delay  and  law  suits  which 
would  result,  and  the  works  will  undoubtedly  cost  them  no  more.  It  is  rare, 
indeed,  that  the  loss  to  a  contractor  through  underbidding  results  in  gain  to  the 
investors.  Such  losses  are  usually  more  than  balanced  by  the  accompanying 
confusion  and  controversy. 

8TANDABD  PLANS. 

For  the  execution  of  any  large  work  of  irrigation  or  drainage  there  are 
required  plans  of  almost  innumerable  smaller  structures.  For  example,  in 
turning  water  to  the  irrigated  farms  there  are  required  hundreds  of  small 
fiumes  or  gates,  many  measuring  devices,  bridges,  and  culverts.  Although  at 
the  present  time  the  construction  of  such  work  has  not  advanced  to  a  point 
where,  as  in  railroad  building,  there  are  certain  widely  adopted  sizes  and  shapes, 
yet  it  is  practicable  to  adopt  certain  standards  such  as  have  been  found  advisable 
in  similar  work  elsewhere.     The  Reclamation  Service  of  the  United  States 
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Qoyemment  has  led  in  devising  standard  plans,  and  although  these  are  subject  to 
modification  frcMn  time  to  time,  yet,  as  a  whole,  it  is  prolwble  that  these  steid- 
ards  may  be  wid^y  adopted  to  advantage.  In  any  event,  thare  should  be  deter- 
mined upon  at  an  early  date  a  few  fundamentals  regarding  the  diaracter  of  con- 
struction so  that  it  will  not  be  necessary  to  state  each  time  the  particular  way  in 
which  every  new  structure  should  be  built 

Oeneral  dimenH&M.—The  ad(^tion  of  standard  plans  necessitates  at  the  same 
time  certain  broad  statemente  of  the  general  sizes  and  dimensions,  such  as  of  the 
side  slope  of  canals  and  drains,  bottcun  widths  and  velocity  for  conduito  of  dif- 
ferent kinds.  All  of  these  matters  have  been  worked  out  for  various  existing 
projecte  built  by  private  and  public  corpiMrations.  From  the  experience  had  with 
these  it  should  be  possible  to  select  the  dimensions  which  have  hwn  found  most 
suitable  or  best  ad<n;>ted  to  the  prevailing  conditions  as  shown  by  the  examina- 
tions made  of  the  proposed  project  For  example,  in  the  case  of  slopes  the  field 
studies  having  shown  that  the  material  to  be  excavated  for  a  canal  is  relative 
hard  and  not  easily  eroded,  then  it  may  be  possible  to  introduce  and  use  slopes 
higher  than  the  average  employed  elsewhere,  with  corresponding  economy  in  size 
of  cross-section  of  the  canaL 

The  most  important  matter,  however,  in  considering  general  dimensions  i» 
that  having  to  do  with  the  future  operation  of  the  works.  In  many  localities 
irrigation  systems  have  been  planned  with  the  idea  of  dividing  and  subdividing 
water  into  smaller  and  smaller  streams  until  each  division  is  accurately  pro- 
portioned to  the  needs  of  the  farms  to  be  served.  This  has  been  done  under 
the  assumption  that  the  irrigators  should  have  a  certain  steady  flow  of  water 
from  the  main  system.  Later  it  was  demonstrated  that  greater  economy  of 
time  on  the  part  of  the  irrigator,  and  of  water,  could  be  had  by  turning  to  him 
not  a  small  stream,  but  one  sufficiently  large  to  irrigate  his  exktite  farm  in  a 
relatively  few  hours.  Then  it  was  apparent  that  certain  structures  and  conduits 
must  be  enlarged  to  meet  the  new  conditions.  In  this  case,  too,  great  care  had 
been  devoted  to  the  exact  proportion  of  details  and  not  sufficient  allowance 
made  for  changes  which  might  take  place.  Thus  at  the  outset  the  general 
dimensions  of  waterways  must  be  set  from  a  full  consideration  of  the  ultimate 
operating  methods  and  costs. 

BESEBVOIBS. 

The  earlier  and  smaller  irrigation  projecta  have  d^[)ended  almost  wholly  upon 
the  unregulated  suig)ly  of  streams.  They  have  been  developed  or  enlarged  to 
a  point  where  they  are  taking  all  of  the  water  which  flows  during  the  dry  part 
of  the  year.  The  later  and  usually  large  projects,  to  be  successful,  must  de« 
pend  upon  water  which  may  be  stored  in  suitable  natural  depressions  or  val- 
leys with  narrow  outleta.  There  are  relatively  few  localities  easily  adapted  ta 
this,  and  at  the  outset  the  question  is  raised  as  to  how  much  money  may  be 
properly  expended  In  building  works  for  the  storage  of  water  for  irrigation.. 

In  the  case  of  muncipal  water  supply,  with  dense  population,  it  may  be  pos- 
sible to  expend  sums  of  money,  so  large  as  to  be  practically  prohibitive  to  an 
agricultural  community.  Such  city  storage  works  are  illustrative  of  what  may 
be  done  from  the  engineering  standpoint,  but  they  can  not  always  be  safely 
used  as  guides  in  agricultural  development. 

As  suggestive  of  irrigation  possibilities  may  be  given  the  expenditures  made 
by  the  United  States  Reclamation  Service.  The  cost  ranges  from  a  minimum 
of  20  to  80  cento  per  acre-foot  of  water  stored  up  to  over  $20  per  acre-foot  for 
certain  reservoirs.  In  the  case  of  the  smaller  cost  large  natural  lakes  are 
utilized  and  storage  capacity  increased  by  relatively  inexpensive  dams  and 
gates.    The  total  capacity  provide  by  the  Reclamation  Service  from  1904  to 
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1914  aggregates  In  round  numbers  9,000,000  acre-feet  at  a  cost  of  about  $3.50  per 
acre-foot  The  foUowing  table,  prepared  by  Chief  Engineer  Arthur  P.  Davis, 
gives  the  principal  ftotures  of  these  reservoirs: 


Estimated  capacity,  duty,  and  cost  of  reservoirs. 


(Sa. 

Duty 

(acre^eet).! 

Namt. 

Total. 

Per  aora-foot. 

- 

T- 

Duty. 

Arisoau   RooMvelt 

1,366,000 
61,000 

600,000 
30,000 

13,883,000 

387,000 
160,000 

4,772,000 

1,048,000 

600,000 

1,253,000 

613,000 
46,000 
370,000 

1,837,000 
318,000 
664,000 

160,060 
1,680,000 

143,000 
4,866,000 

446,000 
330,000 
138,000 

1,237,000 
332,000 

612,000 
1,300,000 

12,000 

341,000 

666,000 

840,000 

1,307,000 

17,000 

62.84 
S.64 

37.76 

OtUfornte: 

EaftPirk 

0.68 

Idilio: 

250,000 
177,660 
160,000 
780,000 

78,000 
•ST^OOO 
n6,700 

1,070,000 
11,400 
67,036 

300,000 

70,000 

3,368,000 

60,000 

300,000 
177,660 
53,000 
700)000 

78,000 
«27,000 
U6,700 

600,000 
11,400 
^,036 

130,000 
300,000 
40  000 
730)000 

40,000 

10.10 
6.00 
4.60 
L6e 

6.84 

L70 

16.30 

i.n 

10.10 
8.42 

1.33 
6.28 

2.06 
2.06 

&03 
6.60 
.30 

6.10 

28.86 

DeerFJat.     

6.00 

LakaWaloott 

13.00 

Idaho-WTo?nJiw:  Jaobion Lake. 

1.70 

Hootana:' 

Sherbome  Lakas      

6.84 

N^^ISOO ,....,,  r.r 

L70 

WOlowCroek. 

16.20 

Nabrask»-W7oiiiiii|(: 

Pathfinder 

8.66 

lAke  Alice           

10.10 

I-«ke  Ifinitare 

8.43 

Nevada: 

LakeTahoe 

1.33 

T.4tMintaiL 

6.28 

New  fc«xkM>' McMillan.  T,r                    r 

3.68 

Nev  Mflvffo-Tfxat:  Blephant  Battt 

6.76 

"boMBrrhiBi r r , 

1L16 

Teed^imi 

&26 

OngoD-Calildniia:  Clear  Lake 

463,000 
308,000 

10,000 
308,000 

13.80 

Soalb  Dakota: 

Belle  FffliKha 

6.10 

Feed  canal        

Utah: 

Stnwberry 

3S0,000 

100,000 

3.46 

6.12 

Tnnnel 

Wadiii^tan: 

Bahnm  Lake. .......r.. 

3,600 

13,000 

34,000 

310,000 

163,000 

470,000 
2,100 

3,600 
10,000 
84,000 
180,000 
163,000 

470,000 
2,100 

4.76 
3Bw30 
16.30 
4.00 
0.30 

3.87 
8.10 

4.76 

C<xiconully .....r. 

84.10 

Buraptnc  Lake 

16.30 

T^ktt  KiK^hfm 

4.66 

Lake  Keechehis 

0.20 

^^?hi3!im 

2.87 

Ralfton 

&10 

Totals  and  averages 

8,740,486 

4,734,486 

31.067,000 

3.60 

6.60 

>  Estimated  average  annual  draft  oCttorcd  water. 


DAMS. 


•  Partial  developmenl. 


The  surveys  and  examinations  of  any  proposed  Irrigation  enterprise  and  of 
the  catchment  area  tributary  to  It  will  usually  reveal  the  existence  of  suitable 
basins  or  depressions  which  may  be  converted  into  reservoirs.  They  should 
show  also  the  character  of  material  available  for  construction  and  the  founda- 
tions upon  which  each  proposed  structure  must  be  built  Having  obtained  these 
essential  data,  the  next  question  for  the  consideration  of  the  engineer  and  of 
the  Investor  Is  as  to  the  relative  costs  and  permanence  of  the  structures  which 
may  be  needed  for  creating  the  necessary  water  storage. 

Even  after  a  suitable  location  has  been  found  for  a  reservoir  It  Is  usually 
necessary  to  examine  a  number  of  alternative  locations  for  the  site  of  the  dam. 
Sometimes  there  must  be  provided  not  only  the  principal  dam  at  the  main  out- 
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let  of  the  valley  or  depression,  but  also  a  nnmber  of  supplemental  dams  or 
dikes  to  raise  the  rim  of  the  basin  at  yarions  points.  Bven  if  there  is  only  one 
gorge  or  narrow  outlet  where  apparently  the  dam  can  be  located,  yet  there  are 
usually  many  alternative  points  a  short  distance  apart  where  the  underground 
conditions  may  differ  and  where  one  may  be  better  than  any  of  the  others, 
although  all  look  about  alike.  This  fact  can  be  determined  only  by  careful 
exploration,  usually  by  digging  test  pits  or  putting  down  drill  holes.  Bven  with 
all  ordinary  care  it  may  result  that  when  the  foundations  are  finally  opened 
conditions  may  be  discovered  which  will  force  a  relocation  higher  up  or  lower 
down  in  the  gorge. 

Masonry  or  concrete  dams. — If  the  foundations  are  found  to  consist  of  solid 
rock  and  there  is  ample  similar  good  material  in  the  vicinity,  the  structure 
may  be  designed  to  be  built  of  ashlar  or  rubble  masonry  throughout  Usually, 
however,  it  is  desirable  to  consider  the  practicability  of  building  the  works  of 
concrete.  With  the  recent  developments  in  methods  in  the  manufacture  and  use 
of  cement,  it  frequently  occurs  that  economy  in  construction  can  be  secured 
by  crushing  the  rock  which  formerly  would  have  been  used  in  ordinary  ma- 
sonry and  then  making  a  relatively  homogeneous  mixture  of  concrete  instead 
of  attempting  to  quarry  large  blocks  and  lay  each  of  these  separately  in  a  bed 
of  mortar. 

The  question  may  also  be  considered  for  each  locality  as  to  whether  it  is 
preferable  to  attempt  to  place  in  the  concrete  large  dimension  stones  or  pieces 
weighing  several  tons,  or,  on  the  other  hand,  to  reduce  all  of  the  stone  to  small 
pieces,  fairly  uniform  in  size,  and  to  handle  these  systematically  by  modern 
high-power  and  high-speed  machinery.  The  present  tendency  is  toward  a  syste- 
matic organization  of  machinery  and  men,  such  that  one  simple  procedure  is 
followed  day  and  night,  continuously  for  montlis,  from  the  time  the  structure  is 
started  until  It  is  finishe<l.  It  has  been  found  that  although,  theoretically,  at 
least,  there  might  be  an  advantage  in  using  large  stones,  bedding  these  in  the 
body  of  the  dam,  yet,  as  a  matter  of  fact,  the  time  spent  in  quarrying  and  con- 
veying these,  and  particularly  in  setting  or  bedding  them  in  place,  interferes 
with  the  otherwise  orderly  procedure,  so  that  in  the  long  run  the  gain  from 
their  use  is  not  as  great  a  source  of  economy  as  was  anticipated,  nor  is  it 
apparent  that  the  strength  of  the  structure  is  increased. 

In  most  instances  the  materials  in  the  quarry  available  for  building  the  dam 
are  of  such  character  that  the  obtaining  of  large  solid  blocks  is  a  matter  of 
considerable  expense,  necessitating  much  stripping  and  waste  of  material. 
Usually  the  rock  is  divided  by  seams  or  planes  of  weakness,  which  interfere 
with  obtaining  solid  blocks  of  fairly  uniform  size  and  shape.  If,  however,  the 
attempt  to  secure  such  large  blocks  is  abandoned  and  the  firm  material  from 
the  quarry,  irrespective  of  size,  is  broken  up,  run  through  a  suitable  crusher, 
and  selection  made  automatically  by  screens  and  otherwise  of  suitable  small 
pieces,  the  proportion  of  available  material  is  greatly  increased;  there  is  less 
waste  in  the  quarry  and  In  the  subsequent  handling,  and,  more  than  this,  the 
machinery  can  be  operated  at  a  relatively  steady  rate  and  without  the  delays 
incident  to  handling  single  large  quarry  stones.  Thus,  with  the  development 
of  machinery  and  effective  methods  of  organizing  equipment,  not  only  is  the 
use  of  ashlar  or  rubble  masonry  declining  rapidly  even  in  massive  structures, 
but  also  the  use  of  large  blocks  or  "  plums  "  in  concrete  is  decreasing  in  favor 
of  the  more  uniform  mixtures. 

As  yet  no  limit  has  been  set  to  the  size  and  height  of  structures  which  may 
be  built  of  masonry,  and  particularly  of  concrete.  The  highest  dam  in  the 
world,  so  far  as  known,  is  that  built  by  the  Reclamation  Service  on  Boise 
River  in  southern  Idaho,  known  as  the  Arrowrock  Dam,  850  feet  in  height 
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and  1,076  feet  long  on  top.  Thl«  is  a  curved  structure,  of  gravity  section,  con- 
taining 530,000  cubic  yards  of  rubble  concrete,  built  with  expansion  Joints  and 
with  inspection  galleries  running  through  it  in  such  a  way  as  to  permit  con- 
tinuous observation  of  the  behavior  of  the  dam,  the  temperature  changes,  and 
the  percolation  which  may  take  place. 

There  is  nothing,  as  yet  developed,  which  would  Indicate  that  the  limit  in 
height  has  been  reached,  or  that  it  is  not  practicable,  by  increasing  the  dimen- 
sions, to  build  structures  of  even  greater  height  Theoretically  there  may  be  a 
point  where  the  hydrostatic  pressure  on  the  foundations  will  severely  test  the 
porosity  of  some  of  the  materials  employed,  but  it  is  proper  to  assume  that 
such  limitations  have  not  yet  been  reached,  and  that  by  proportioning  the 
structures  such  that  the  pressure  on  base  will  not  be  excessive,  provisions  may 
be  made  for  still  greater  heights.  In  all  cases  there  must  be  care  exercised  in 
securing  proper  drainage  of  the  foundations  and  of  the  dam  itself,  so  that  any 
water  which  may  penetrate  the  foundations  or  into  the  body  of  the  dam  can 
freely  escape  and  without  accumulation  of  upward  pressure  which  may  tend 
to  lift  the  structure 

Loose-rock  dams, — ^There  are  conditions  where  on  account  of  imperfections 
in  the  foundations  it  is  not  practicable  to  build  the  ordinary  concrete  or 
masonry  structure  but  where  it  may  be  possible  to  erect  a  dam  of  relatively 
low  height  and  of  materials  not  carefully  fitted  or  cemented  together,  but 
where  each  individual  rock  is  held  in  position  by  a  more  or  less  loose  contact 
with  its  neighbor.  A  loose-rock  dam  of  this  character,  built  of  stones  as 
large  as  can  be  handled,  is  In  effect  a  barrier  which  withstands  the  pressure  or 
attack  of  the  water  by  its  own  mass  or  weight.  The  body  of  a  dam  thus  com- 
posed of  big  and  little  pieces  of  rock  is,  of  course,  permeable  to  water;  for 
effectiveness  it  must  be  provided  on  the  upper  side  with  a  water-tight  dia- 
phragm or  apron. 

To  put  it  In  another  way,  a  loose-rock  dam  consists  of  a  relatively  thin 
water-tight  wall  or  layer  of  steel,  wood,  or  clay  held  in  place  by  a  heavy  mass 
of  pervious  material.  In  constructing  such  a  dam,  the  larger  blocks  are  thrown 
or  dropped  Into  the  stream  or  depression  to  be  closed.  As  a  rule  the  water 
flowing  through  or  over  these  rearranges  and  compacts  them  to  a  certain  ex- 
tent On  the  upper  face  smaller  and  smaller  stones,  gravel,  and  sand  are  ap- 
plied in  succession,  gradually  reducing  the  size  of  Interstices  and  finally  on  the 
upper  water  face  is  put  a  layer  of  clay  of  such  fineness  that  the  water  can  not 
penetrate.  In  some  cases  where  the  dam  can  be  built  In  the  dry,  the  Impervious 
layer  consists  of  a  plank  or  steel  or  iron  covering  suitably  held  in  place.  Such 
loose-rock  dams,  if  carefully  built  and  maintained,  may  serve  indefinitely  nntl 
at  a  cost — when  interest  on  the  investment  is  considered — far  less  than  that 
of  the  more  substantial  masonry  structure.  There  is,  however,  always  the 
element  of  doubt  as  to  what  may  hapi)en,  especially  in  those  portions  which  onn 
not  be  inspected. 

Earth  dams. — ^At  the  outlet  of  many  possible  reservoirs  there  are  to  be  found 
no  solid  foundations  nor  rock  of  sufficient  hardness  to  build  either  a  masonry, 
concrete,  or  loose-rock  dnm.  The  cost  of  bringing  stone  from  a  distance  Is 
prohibitory.  Under  these  conditions  it  is  necessary  to  consider  whether  a 
structure  may  be  built  of  the  earth  which  occurs  in  the  locality.  Here  is  In- 
volved a  question  of  the  selection  of  suitable  material  near  the  dam  site  aiul 
of  handling  it  in  a  systematic  fashion,  depositing  it  in  place  with  great  care 
and  uniformity  such  as  to  secure  practically  water-tight  conditions.  An  earth 
dam  is  similar  in  some  respects  to  a  loose-rock  dam  In  that  the  upper  or  water 
face  should  be  made  as  nearly  impervious  as  possible,  while  the  down-stream  or 
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dry  portions  may  be  built  of  coarser  material  and  should  be  drained  to  permit 
the  escape  of  any  water  which  may  penetrate  relatively  impervious  layers. 
While  it  may  be  practicable  to  permit  water  to  overflow  a  masonry,  concrete,  or 
loose-rock  structure,  such  action  means  destruction  to  an  earth  dam,  and  hence 
every  effort  must  be  considered  in  preventing  water  from  flowing  over  the  top 
of  a  structure  of  this  kind. 

Usually  in  building  an  earth  dam  it  is  not  practicable  to  carry  the  foun- 
dation down  to  bedrock,  as  is  necessary  in  the  case  of  masonry  structures. 
In  all  cases,  however,  the  ground  must  be  stripped  to  an  Impervious  layer 
of  clay  or  **hardpan,**  and  the  materials  composing  the  dam  placed  on  these 
and  carefully  incorporated  with  the  new  surface  thus  exposed.  The  care- 
fully selected  earth  to  be  used  in  the  body  of  the  dam  should  be  slightly 
wet  and  rolled  in  thin  layers  to  secure  the  highest  degree  of  compactness. 
Layer  after  layer  of  3  or  4  to  6  inches  in  thickness  are  thus  worked  into 
place,  care  being  continually  exercised  to  secure  the  thorough  compacting, 
no  details  being  slighted  or  omitted.  The  results  are  tested  from  time  to 
time  to  see  that  the  body  of  the  dam  is  homogeneous  and  does  not  con- 
tain any  defined  layers  or  incipient  cracks  into  which  water  may  enter. 

In  cross  section  the  earth  dams  are  in  striking  contrast  with  tliose  built 
of  masonry  or  concrete  in  that  the  slopes  must  necessarily  be  well  within 
what  is  known  as  the  angle  of  repose.  On  the  upstream  face  these  slopes 
are  usually  1  foot  or  meter  vertical  to  3  horizontal,  and  on  the  downstream 
or  dry  side  1  vertical  to  21  horizontal. 

The  upstream  or  water  side  of  any  earth  dam  must  be  protected  from 
wave  washing  by  some  relatively  hard  material,  such  as  a  heavy  paving 
of  rock  2  or  3  feet  in  thickness,  or  by  concrete  blocks  6  inches  or  more  in 
thickness,  held  in  place  against  disturbance  by  storms.  In  some  cases  a 
thick  layer  of  heavy  gravel  has  been  applied,  as,  for  example,  on  the  earthen 
banks  of  Deer  Flat  Reservoir  in  southern  Idaho.  The  waves  are  allowed  to 
carve  this  gravel  bank  into  relatively  stable  slopes.  The  downstream  side 
of  the  earthen  dams  must  also  be  protected,  usually  by  encouraging  the 
growth  of  vegetation  and  by  preventing  the  washing  of  rain  water  by  pro- 
viding suitable  gutters  or  drains  to  keep  the  water  from  gulleying  the  surface. 

SpiUfoays, — ^In  making  plans  for  any  dam,  whether  masonry  or  earth,  there 
must  be  ample  provision  for  spillways  for  passing  excess  water  of  unusual 
floods.  In  the  case  of  solid  masonry  or  concrete  dams  of  moderate  height 
the  entire  crest  may  be  made  into  a  spillway,  but  as  a  rule  it  is  wiser  to 
provide  a  depression  or  low  point  of  overflow  some  little  distance  from  the 
dam,  so  that  the  water  of  great  floods  may  not  attack  the  foundations  and 
wear  away  the  supporting  walls.  As  above  noted,  it  is  absolutely  essen- 
tial that  in  the  case  of  earthen  structures  the  spillway  be  of  such  size  and 
shape  as  to  render  it  impossible  for  water  ever  to  overflow  the  earthen  banks ; 
the  margin  of  safety  against  overtopping  by  any  probable  flood  must  be  large. 
We  are  constantly  learning  that  even  with  fairly  long-continued  observations 
of  river  flow  there  are  apt  to  occur  extraordinary  floods  surpassing  those 
of  previous  years,  and  that  in  these  matters  we  can  not  afford  to  take  any 
chances,  but  rather  to  provide  maximum  flood  openings. 

Gates. — In  connection  with  every  reservoir  or  dam  for  holding  water  pro- 
vision must  be  made  for  regulating  the  outflow  so  that  the  stored  water 
may  be  available  when  needed.  The  character  and  position  of  the  outlet  is 
determined  largely  by  the  foundations  of  the  dam.  As  far  as  practicable  the 
outlet  and  gates  should  be  built  independent  of  the  dam  and  located  in 
solid  rock  so  as  not  to  introduce  points  of  weakness  in  the  dam  itself.  Tlie 
ideal  condition  is  to  place  the  gates  on  solid  rock  at  one  side  of  the  dam. 
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Occasionally,  however,  It  is  necessary  to  build  these  through  or  In  the  body 
of  the  dam,  and  in  such  case  extraordinary  care  must  be  used  to  see  that 
water  is  not  permitted  to  enter  the  body  of  the  dam  or  percolate  along  the 
outlet  works. 

The  types  of  gates  ordinarily  employed  are  vertically  sliding  valves,  usually 
rectangular  and  carried  on  friction  rollers.  For  smaller  outlets  the  circular 
valves,  such  as  are  used  on  city  waterwork  pipes,  are  employed,  and  for  low 
heads  or  emergency  outlets  occasionally  the  hinged  butterfly  type  is  used. 

It  has  been  found  that  the  larger  valves  or  gates  leading  from  the  reservoir 
should  be  operated  if  possible  In  such  way  as  to  avoid  opening  them  when  under 
a  pressure  or  head  of  100  feet  or  more.  While  it  Is  possible  to  open  or  close 
them  under  these  high  heads,  the  erosive  action  of  the  sediment  benrlng  waters 
and  the  vibrations  set  up  introduce  so  mnny  complications  or  dangers  that 
with  deep  reservoirs  it  is  safer  to  provide  methods  of*letting  out  water  at 
successive  elevations,  gradually  drawing  it  down  through  successively  lower 
outlets  and  using  the  lowest  outlet  only  when  the  water  level  has  sunk  below 
the  other  gates. 

Diversion  dams, — ^After  water  has  been  held  or  controlled  In  storage  reser- 
voirs it  is  turned  out  when  needed  and  passes  dowri  usually  In  the  channel 
of  the  natural  stream.  From  some  convenient  point  along  the  stream  the 
stored  water  or  the  ordinary  flow  is  taken  into  the  Irrigating  system  usually 
by  means  of  a  so-called  diversion  dam  which  checking  the  flow  of  the  river 
forces  it  into  the  head  of  the  main  canal. 

Diversion  dams  differ  from  storage  dams  in  that  they  are  relatively  low  and 
are  located  In  or  across  the  main  drainage  lines  being  thus  subject  usually  to 
overflow.  As  a  rule  there  is  accumulated  against  them  the  debris  carried  by 
the  river  and  the  pond  or  storage  originally  created  by  building  the  dam  is 
destroyed  in  a  few  years  by  this  accumulation.  The  original  or  simplest  type 
of  diversion  dam  consists  merely  of  large  stones  placed  across  a  river  or 
diagonally  up  stream  into  the  current  In  times  of  low  water  a  relatively  tight 
barrier  is  being  thus  built  of  stones  and  dirt  with  brush  or  boughs  of  trees. 
With  the  der^oimient  of  the  country  and  necessity  for  more  permanent  struc- 
tures, low  solid  masonry  dams  or  sills  have  been  built  or  walls  of  concrete — 
these  in  turn  being  replaced  by  more  carefully  designed  overflow  dams,  railing 
the  water  to  still  greater  height  and  permitting  the  construction  of  higher 


Carrying  system. — Starting  out  from  the  diversion  dam  Is  the  main  canal 
with  its  control  gates  and  spillways.  It  usually  winds  along  nearly  parallel 
to  the  river  until,  with  less  grade  than  the  river,  it  has  succeeded  in  reaching 
an  altitude  where  it  can  swing  back  from  the  stream.  Sometimes  two  main 
canals  are  thus  built  one  on  each  side  of  the  stream.  These  may  continue  for 
many  miles  before  reaching  any  considerable  area  of  agricultural  land.  There 
they  usually  divide  or  branch  to  reach  the  principal  body  of  the  land.  The 
number  of  miles  of  main  and  branch  canals  traversed  by  the  water  before 
reaching  the  irrigable  lands  varies  greatly  with  the  different  systems.  For  the 
purpose  of  comparison,  therefore,  it  has  been  found  desirable  to  distinguish 
this  part  of  the  irrigation  system,  beginning  at  the  diversion  dam  and  sxtsod- 
ing  down  and  including  the  main  and  principal  branches  as  the  carrying 
system.  It  is  composed  of  relatively  large  canals,  deep  and  narrow  when  in 
solid  rock  or  side  hills,  and  broad  and  shallow  when  out  in  the  open  plains 
and  built  in  ordinary  earth.  The  cross  section  thus  varies  from  place  to  place 
dependent  upon  the  ground  in  which  the  canal  is  built  and  upon  the  slope 
which  may  be  given.    Usually  there  is  need  of  keeping  up  the  canal  as  high  as 
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possible,  reducing  tbe  fall  per  mile  to  the  minimum  of  a  foot  or  less  thus 
necessitating  a  large  cross  section.  Occasionally,  however,  especially  where 
the  canal  Arst  leaves  the  river,  the  conditions  may  be  such  that  greater  slope 
can  be  given  and  the  cross  section  reduced  or  in  some  cases  lined  with  con- 
crete to  produce  the  greatest  velocity  and  quantity  of  discharge  in  the  smallest 
amount  of  excavation. 

Distributing  system, — An  irrigation  project  may  be  so  fortunate  as  not  to 
need  any  storage  works  and  the  topography  of  the  country  may  be  such  that 
its  carrying  system  is  insignificant,  but  in  all  cases  the  distribution  is  a  vital 
point  While  apparently  simple,  in  that  it  consists  of  miles  of  smaller  canals 
and  ditches  located  according  to  the  slope  of  the  country,  yet  in  practical  opera- 
tion the  distributing  system  involves  more  detailed  problems  in  proportion  to 
the  cost  than  do  the  storage  or  carriage  of  water.  It  is  usual  for  the  highest 
engineering  skill  to  be  employed  in  the  planning  and  building  of  a  great  dam  or 
large  canal.  Unfortunately  the  same  degree  of  skill  has  rarely  been  employed 
in  laying  out  the  distribution  system.  Hence  it  has  come  about  that  in  the 
actual  operation  an  unnecessarily  large  number  of  difficulties  and  sources  of 
expense  have  frequently  arisen  more  than  should  have  occurred  had  the  system 
been  laid  out  by  men  thoroughly  acquainted  with  the  problems  of  handling 
the  water  to  the  farms. 

The  condition  is  similar  to  that  in  railroad  location  where  the  early  rail- 
roads were  built  mainly  with  reference  to  construction  cost.  Now  with  larger 
experience  the  ease  or  economy  of  construction  are  kept  secondary  to  the  re- 
Quirements  of  operating,  since  these  go  on  forever,  while  the  construction  costs 
are  only  for  a  short  period. 

The  distributing  system  consists  of  the  so-called  laterals  or  smaller  canals 
taken  from  the  side  of  the  main  or  branch  canals.  The  distinction  is  purely 
arbitrary  and  yet  is  one  of  importance.  The  laterals  should  be  planned  and 
built  not  only  to  command  the  largest  possible  area,  but  to  permit  the  most 
economical  handling  of  the  water  to  the  farms.  If  too  small  it  is  not  possible 
to  serve  the  lands  rapidly,  and  if  too  large  the  channels  become  choked  with 
weeds  or  mud  and  introduce  unnecessary  cost  in  cleaning. 

If  the  land  to  be  served  consists  of  uniformly  sloping  plains,  the  laying  out 
of  the  system  is  relatively  simple.  It  is  then  a  matter  of  determining  the 
amount  of  water  which  should  be  carried  at  various  times  in  the  different 
ditches  and  in  proportioning  these  of  a  size  such  that  under  a  good  system  of 
rotation  the  maximum  head  can  be  delivered  for  the  irrigation  of  the  given  area. 
As  a  rule,  in  the  past  too  little  attention  has  been  paid  to  this  matter,  and  in 
the  operation  of  the  lateral  system  it  has  not  been  found  possible  to  rotate  in 
the  delivery  of  water  to  any  one  tract  a  large  enough  flow  to  secure  the  quickest 
and  most  economic  use  of  water. 

If  the  country  is  undulating,  the  laying  out  of  the  system  becomes  more 
difficult  since  the  laterals  must  be  located  on  the  ridges  and  in  such  a  way  as 
to  effectively  command  the  irrigable  lands.  It  is  not  possible  to  proportion  the 
size  as  accurately  as  can  be  done  when  the  slope  is  practically  uniform. 

The  greatest  difficulty,  however,  occurs  when  the  area  is  undulating  and 
there  are  low  hills  or  spurs  of  agricultural  land  whose  summits  can  not  be 
reached  by  following  around  on  some  leading  ridge.  Here  it  is  obvious  that 
water  must  be  conducted  across  the  depressions  by  elevated  flumes  or  by 
pressure  pipes.  Much  care  and  thought  must  be  given  to  the  various  alterna- 
tives and  especially  to  the  probable  cost  of  maintenance  of  the  structures. 
Usually  these  are  built  of  wood  and  as  the  country  develops  they  may  be  re- 
placed by  more  permanent  earthen  fills  or  by  buried  pressure  pipes. 
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In  all  cases  the  attempt  is  made  to  bring  wat^  to  the  highest  point  on  each 
farm  where  it  can  be  delivered  to  the  farmer  tlirough  suitably  constructed 
gates  and  measured  usuaUy  over  a  simple  weir. 

Measurement  of  ioater. — In  the  older  and  smaller  systems  where  the  manager 
has  grown  up  with  the  work  it  is  possible  for  some  one  man  or  group  of  men 
to  carry  in  mind  all  of  the  details  and  to  apportion  the  water  fairly  well  to 
the  relatively  few  water  users ;  but  in  the  modem,  large  system  built  to  supply 
water  to  hundreds  of  farms  this  easy-going  way  is  not  longer  applicable.  The 
condition  may  be  compared  to  that  of  the  country  merchant  who  knowing  his 
people  can  apportion  among  his  customers  a  pile  of  coal  or  of  wood  roughly  by 
his  eye  and  with  reasonable  satisfaction.  When,  however,  he  must  delegate 
these  details  to  others  and  he  can  no  longer  know  of  each  transaction,  to  avoid 
difficulty  and  bankruptcy,  he  must  maintain  a  thorough  system  of  weights  and 
measures  and  make  record  of  each  transaction. 

So  it  is  with  the  measurement  of  irrigation  water.  The  older  managers 
naturally  resented  the  introduction  of  troublesome  details  of  measurement  and 
asserted  that  for  all  practical  purposes  their  methods  are  best  A  study  of 
these,  however,  shows  that  there  has  been  great  inequality  in  irrigating  streams 
supposed  to  be  of  the  same  volume  and  enormous  waste  of  water,  resulting 
in  ruin  to  large  areas  of  land.  The  only  way  in  which  such  injurious  condi- 
tions can  be  prevented  is  to  keep  a  record  of  the  water  available  in  the  storage 
reservoir,  also  the  quantity  received  in  the  main  canal  'and  divided  to  the 
principal  branches  and  more  than  this  the  time  and  amount  of  water  turned  to 
each  farmer.  Having  these  details  it  is  possible  day  by  day  to  ascertain 
where  the  water  goes,  the  quantity  of  waste,  and  to  check  up  against  the  acre- 
age the  beneficial  use  of  the  water.  When  once  a  proper  system  has  been 
installed,  the  advantages  as  compared  with  the  costs  are  so  great  that  no  one 
seriously  advocates  a  return  to  the  old  haphazard  method. 

Heads  of  water. — ^The  amount  of  water  which  any  one  man  can  economically 
apply  to  his  fields  varies  according  to  the  skill  of  the  farmer,  the  soil,  the  crops, 
and  especially  to  the  care  with  which  the  surface  has  been  leveled.  The  tendency 
has  been  to  progress  from  the  use  of  relatively  small  streams  or  heads  of 
1  cubic  foot  per  second  up  to  three  or  four  times  this  amount  or  even  to  10  or 
more  second-feet,  an  amount  which  the  older  irrigators  would  regard  as  abso- 
lutely impossible  of  control. 

With  larger  heads  there  results  quicker  irrigation  and  the  application  of  a 
proportionally  less  amount  of  water  for  the  area  to  be  covered;  also  larger 
crop  yields  per  unit  of  water  applied.  This  fact  is  often  doubted,  but  carefol 
observation  shows  that  with  proper  preparation  of  the  ground  and  skillful 
handling,  the  larger  Irrigation  heads  are  more  economical  of  time  and  water 
than  the  smaller. 

Rotation  of  flow, — In  the  pioneer  days  of  irrigation  In  the  United  States  it 
was  customary  for  the  farmers  to  receive  a  small  steady  flow  of  water,  one 
which  could  be  turned  to  a  field,  the  gate  set,  and  the  farmer  go  about  his 
business,  or  at  night  go  to  bed  and  in  the  morning  see  what  had  happened. 
If  everything  had  continued  as  anticipated,  the  water  in  time  would  reach  the 
end  of  the  field,  and  while  the  upper  portions  were  overirrigated,  the  lower 
part  would  have  a  small  supply.  Often,  however,  especially  during  the  night, 
the  stream  became  obstructed  or  a  wind  storm  diverted  it  As  a  result  there 
would  be  a  pond  in  one  place  and  dry  spots  in  another.  With  the  increas- 
ing need  for  more  water  for  additional  lands  and  demand  for  eoonomyt  came 
about  a  realixation  of  the  fact  that  a  larg^  area  could  be  irrigated  by  using 
the  wator  more  carefully,  especially  by  giving  personal  attention  to  the  flow 
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and  utilizing  larger  streams  for  shorter  time&  There  thus  arose  the  custom 
of  two  or  three  neis^bors  combining  in  one  head  or  stream  the  quantity  of 
water  to  which  each  was  entitled  and  using  this  in  succession,  shutting  off  ibe 
flow  when  not  needed  and  turning  the  supply  over  to  another  neighbor,  and 
so  on,  applying  the  water  at  intervals  of  a  few  days  and  doing  all  of  the  water- 
ing of  one  field  in  a  few  hours. 

One  of  the  disadvantages  of  this  rotation  is  that  the  water  must  be  taken 
and  used  irrespective  of  the  time  of  day  or  tdgbt,  and  if  an  irrigator's  turn 
comes  in  the  evening  it  may  be  necessary  for  him  to  work  most  of  the  nig^t 
by  the  light  of  a  lantern  to  get  water  over  the  field.  Some,  skilled  in  details, 
prefer  the  night  irrigation,  as  they  think  that  the  water  goes  farther  and  better. 
With  everything  prepared  they  can  work  through  the  cool  night  with  greater 
comfort.  Others  naturally  object,  and  the  introduction  of  rotation  in  countries 
where  there  has  been  a  steady  flow  is  strenuously  opposed  until  the  majority 
are  convinced  of  the  economy  and  efficiency  of  this  method. 

DUTY  OF  WATKB. 

The  expression  **  duty  of  water "  is  usually  applied  to  the  area  which  may 
be  irrigated  by  a  given  quantity  of  water.  We  say  that  the  duty  of  water 
Is  low  when  only  a  small  area  of  land  is  irrigated  by  a  considerable  stream ; 
for  example,  if  1  cubic  foot  per  second  is  used  on  70  acre&  It  is  high  if  this 
quantity  irrigates  160  acres,  or  more.  When  we  consider  water,  not  as  flow- 
ing in  a  stream  but  as  held  in  a  reservoir,  we  opeak  of  a  low  duty  of  water 
in  that  3  acre-feet  of  water  had  been  applied  during  an  irrigation  season  to  a 
single  acre,  or,  in  other  words,  if  an  acre  has  received  an  aggregate  d^th  of 
3  feet  The  duty  was  high  if  the  acre  was  satisfactorily  irrigated  by  the 
application  of  a  quantity  of  water  which  would  have  amounted  to  1.5  feet  in 
depth,  or  li  acre-feet 

The  theoretical  duty  of  water  is  far  higher  than  that  actually  obtained. 
There  is  need  for  the  production  of  a  pound  of  dry  matter,  for  forage  or  other 
crops,  from  300  to  1,000  pounds  of  water.  This  would  mean  a  few  inches  in 
depth  over  the  entire  surface.  To  bring  these  few  inches  to  the  plant,  how- 
ever, requires  the  use  of  several  times  this  amount  of  water  in  transporting 
the  necessary  quantity,  because  of  the  loss  in  transit  by  seepage  into  the  soil, 
by  evaporation,  and  in  other  ways.  As  a  matter  of  fact  the  duty  of  water  as 
measured  in  common  use  may  be  extremely  low.  Men  have  applied  as  high 
as  5,  6,  or  even  10  feet  in  depth  on  sandy  soils  and  yet  have  complained  of 
not  having  enough.  Others  assert  that  they  have  raised  good  crops  on  an 
aggregate  of  1  foot  of  water  in  depth  during  the  crop  season. 

The  old  rough  and  ready  rule  was  an  inch  to  the  acre,  meaning  a  miner*s 
inch  or  the  one-fortieth  or  one-fiftieth  part  of  a  cubic  foot  per  second.  Later 
an  inch  to  2  acres  became  the  more  common  expression,  meaning  that  a  cubic 
loot  per  second  or  40  or  50  miner's  inches  flowing  through  the  irrigation 
season  of,  say,  four  months  or  120  days,  would  irrigate  80  to  100  acres,  giving 
an  aggregate  depth  of  2.4  feet  to  8  feet 

OWNKBSHIP  OF  WATKB. 

In  discussions  of  the  duty  of  water  and  of  the  economy  of  use,  it  is  im- 
lK>rtant  to  consider  the  legal  or  ethical  relations  involving  responsibility  for 
securing  the  largest  possible  use  of  water.  Throughout  the  arid  region,  as  a 
rule,  there  is  more  land  than  water.  In  other  words,  the  extent  to  which 
the  dry  but  otherwise  productive  land  can  be  put  to  use  is  governed  by  the 
care  and  skill  employed  in  conserving  and  utilizing  the  limited  amount  of 
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water  available.  The  question  may  thus  be  asked  as  to  the  duties  of  citizen- 
ship with  respect  to  economy  of  water.  Is  it  a  substance  whose  full  owner- 
ship may  be  acquired  by  an  Individual  and  used  or  wasted  according  to  the 
desires  of  that  particular  person?  If  each  man  is  at  liberty  to  acquire  and 
hold  for  his  own  enjoyment  any  considerable  amount  of  water  in  the  arid 
region  he  may  be  able,  theoretically  at  least,  to  prevent  the  developm^it  of 
the  country  and  keep  away  from  the  land  a  population  which  otherwise  would 
find  prosperous  homes  and  farms.  It  is  generally  recognized  that  the  owner 
of  a  tract  of  land  may  do  what  he  pleases  with  it,  letting  it  be  idle  indefinitely 
if  it  so  pleases  him.  Is  water  a  species  of  property  in  the  same  sense  that  is 
land,  and  can  it  be  held  out  of  use  or  wasted? 

In  the  case  of  waters  which  are  al)stracted  from  flowing  streams  and  held  in 
a  barrel,  tank,  or  artificial  reservoir  it  is  usually  conceded  that  the  man  who 
thus  obtains  possession  of  this  definite,  limited  quantity  is  the  owner  and 
may  dispose  of  the  water  as  he  would  of  other  merchandise,  but  in  the  case 
of  flowing  streams  the  contents  are  different  The  stream  itself  may  r^nain 
in  a  definite  position  throughout  all  times,  but  the  component  parts,  the  indi- 
vidual particles  of  water  coming  from  the  rainfall  on  the  high  lands,  are 
continually  being  renewed — fiowing  down  the  slopes  they  disappear  into  tne 
lakes  or  ocean  or  go  back  into  the  atmosphere.  Under  these  conditions 
there  have  arisen  at  least  two  thecnries  concerning  ownership  of  the  flowing 
waters.  These  owe  their  difference  to  the  radical  contrasting  conditions  in 
the  country  in  which  the  legal  theories  arose. 

In  humid  England  and  in  the  nearly  equally  humid  parts  of  eastern 
United  States  water  is  usually  in  excess,  and  its  intrinsic  value  is  thus  little 
appreciated.  It  may  be  regarded  more  as  a  nuisance  than  an  essential  element 
uf  life.  The  man  who  acquired  title  to  a  piece  of  land  bordering  upon  a 
stream  or  through  which  a  stream  flowed  came  to  be  recognized  as  having  a 
certain  right  to  the  use  of  the  waters  of  the  stream.  His  land  ownership 
was  usually  bounded  by  the  center  of  the  stream  or  its  deepest  flowing  chan- 
nel. By  the  purchase  of  the  land  he  acquired  the  right  to  use  the  water  and 
to  enjoy  certain  privileges,  these  being  limited  by  equivalent  rights  of  the 
landowners  above  and  below  him  on  the  stream.  There  thus  grew  up  the 
conception  that  the  riparian  owner  could  utilize  the  water  so  long  as  he  did 
not  interfere  with  the  quantity  and  with  the  quality  of  the  water  which 
passed  beyond  his  land  to  that  of  other  riparian  proprietors. 

In  the  case  of  larger  rivers  or  lakes  the  ownership  of  land  covered  by  water 
was  considered  as  being  in  the  State,  and  the  riparian  ownership  extended 
to  high-water  or  low-water  mark,  but  with  certain  privileges  adherent  in  the 
fact  that  the  land  was  bounded  by  the  water  surface.  The  principal  cause 
of  controversy  under  these  conditions  would  be  those  arising  from  attempts 
to  develop  water  power  and  to  build  dams  flooding  back  upon  the  lands 
farther  upstream.  In  these  cases  the  matter  was  usually  left  to  private 
arrangements,  although  in  some  States  flowage  rights  might  be  acquired  by 
legal  processes. 

In  the  Mediterranean  countries  of  Burope  and  in  the  arid  West  where,  with 
scarcity  of  water,  most  lands  and  industries,  as  well  as  life  itself,  is  intimately 
connected  with  the  water  supply,  it  is  obvious  that  a  different  rule  must  be 
enforced.  The  very  existence  of  agriculture  depends  upon  taking  away  from 
the  streams  an  ample  supply  for  the  production  of  crops.  In  the  aggregate 
this  removal  of  water  means  the  complete  drying  up  of  the  streams  and  depriva- 
tion of  lower  riparian  owners  of  its  use.  Obviously  it  Is  impossible  for  each 
riparian  owner  to  enjoy  the  use  of  the  water  and  at  the  same  time  permit  it 

C843G— IT—voL  m 19 

Digitized  by  VjOOQIC 


276       PBOOEEDINGS  SEOOKB  PAN  AMEBICAN  SCIENTIFIC  C0NQBE88. 

to  flow  andimlDlshed  In  quantity  and  unchanged  In  quality.  Hence  has  grown 
up  what  is  commonly  called  the  doctrine  of  appropriation.  Riparian  rights,  as 
far  as  the  arid  States  are  concerned,  have  usually  been  declared  to  be  non- 
existent. The  men  who  first  took  water  from  a  flowing  stream  and  applied  it 
to  beneficial  use  are  thereafter  protected  in  such  use  in  the  order  of  their  dates 
of  appropriation  and  use  or  of  so-called  priority,  and  to  the  amount  which 
actually  is  utilized. 

The  ownership  of  the  water  in  the  arid  region  has  usually  been  declared  to 
be  in  the  people,  or  in  some  instances  in  the  State.  The  right  to  use,  as  dis- 
tinguished from  ownership,  is  vested  in  the  various  claimants  in  the  sequence 
in  which  they  first  applied  this  water  to  beneficial  use.  Bach  of  the  Western 
States  has  adopted  various  modifications  of  these  fundamental  ideas.  In  the 
case  of  California,  there  is  still  some  doubt  as  to  the  theory  which  will  ulti- 
mately be  upheld.  In  this  large  State,  embracing  both  humid  and  arid  areas, 
there  grew  up  contradictory  conceptions.  In  the  northern  part  the  Judges, 
coming  from  the  humid  east,  naturally  inclined  toward  the  riparian  theory  as 
the  best  solution  of  the  controversies  which  arose.  In  the  mining  districts 
where  the  water  was  diverted  for  hydraulic  mining  and  in  the  dryer  parts 
of  the  State  first  settled  by  Spanish-speaking  people,  the  doctrine  of  appropria- 
tion was  80  obviously  necessary  that  no  one  apparently  questioned  its  proper 
application.  With  the  rapid  development  of  the  State  and  the  overlapping  of 
various  interests  there  has  come  more  or  less  of  a  dash  of  these  conflicting 
ideas.  Decisions  have  been  rendered  looking  first  in  one  direction  and  then  in 
another  according  as  the  facts  of  each  case  have  been  presented.  In  some 
cases  an  apparent  compromise  has  been  attempted  by  recognizing  but  limiting 
riparian  rights.  The  i^ypropriators  may  proceed  at  their  own  risk  in  utilizing 
fiowing  waters,  taking  it  out  on  riparian  lands  with  the  likelihood  that  lower 
riparian  owners  may  at  any  subsequent  time  also  divert  water  upon  their 
riparian  lands  and  compel  others  to  divide  water  with  them  without  respect 
to  priority,  tfnder  this  assumption,  the  vital  point  is  as  to  what  may  be  a 
riparian  tract  Is  it  the  smallest  legal  subdivision  or  40  acres  adjacent  to  a 
stream,  or  is  it  the  whole  extent,  for  example,  of  a  Spanish  land  grant  which 
may  touch  the  stream  and  extend  away  from  it  for  many  miles? 

Many  volumes  have  been  written  upon  this  subject  of  ownership  of  water, 
and  yet  more  may  be  prepared  without  exhausting  the  subject  For  the  pres- 
ent it  is  sufficient  to  call  attention  to  these  two  apparently  antagonistic  views 
and  to  the  uncertainties  which  prevail  in  many  parts  of  the  country  because  of 
lack  of  agreement  on  fundamentals  It  is  claimed  that  more  money  is  being 
and  has  been  expended  in  some  of  the  Western  States  in  litigation  over  the 
right  to  the  use  of  water  than  in  the  building  of  the  necessary  works.  There 
is  no  one  matter  more  essential  in  the  complete  development  of  the  resources 
of  an  arid  region  than  the  firm  establishment  of  principles  regarding  the  use 
of  waters  and  recognition  of  the  fact  that  this  use  must  be  safeguarded  in  the 
interest  of  the  people. 

Whatever  the  present  condition  of  laws  and  decisions  may  be,  there  is  no 
doubt  as  to  the  fact  that  in  arid  regions  flowing  water  must  belong  to  the 
people  or  to  the  State  and  that  its  use  must  be  safeguarded  to  secure  the  high- 
est benefit  to  the  public.  A  further  step  in  progress  is  being  made  in  that 
beyond  beneficial  use  there  is  coming  to  be  a  recognition  of  the  need  of  eco- 
nomic use.  It  is  not  enough  that  water  should  be  used  beneficially;  a  moral 
if  not  a  legal  obligation  exists  that  the  water,  the  property  of  all  of  the  people 
should  be  employed  not  merely  to  produce  some  crops  but  the  largest  and  best 
crops.    It  is  conceivable  that  a  given  quantity  of  water  will  produce  60  bushels 
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Of  grain  on  an  acre,  and  that  the  same  quantity  applied  more  skillfully  to  two 
acres  would  produce  100  bushels.  The  question  Is  pertinent  therefore  as  to 
whether  It  may  not  be  the  duty  of  the  State  to  bring  about  conditions,  as  far 
as  possible,  under  which  more  economical  results  will  come  from  the  use  of  a 
given  quantity  of  water,  even  though  beneficially  used. 

There  Is  already  recognized  to  be  various  degrees  or  stages  of  such  beneficial 
use.  In  many  States  domestic  and  municipal  supply  come  first  and  in  case  of 
need,  the  lesser  uses  must  give  way.  Next  In  Importance  comes  the  produc- 
tion of  food  through  Irrigation,  and,  third,  the  use  of  water  In  power  or  manu- 
facturing. In  any  controversy  which  may  arise  over  a  scarcity,  the  protection 
of  life  itself  in  domestic  and  municipal  supply  must  be  given  precedence,  then 
production  of  food  through  irrigation  and  last  the  profitable  industries  growing 
out  of  other  uses  of  water. 

POWSB  DEVELOPMKNT. 

In  connection  with  the  works  built  for  the  Irrigation  of  arid  lands  it  is 
frequently  found  by  the  engineer  that  power  may  be  developed,  particularly 
at  storage  dams.  There  are  also  points  near  the  head  or  along  the  line  of  the 
principal  canals  where  water  of  necessity  must  descend  to  lower  levels  and 
where  power  may  be  had.  As  a  rule,  however,  the  best  and  largest  use 
of  the  water  for  power  is  not  consistent  with  Its  economical  employment  in 
Irrigation.  Power  for  most  purposes,  such  as  in  manufacturing  or  in  electrical 
lighting  and  transportation,  must  be  practically  continuous  or  at  least  available 
at  regular  Intervals  throughout  the  year.  Irrigation  water,  on  the  other  hand, 
should  be  applied  only  during  a  limited  portion  of  the  year,  and  at  other  times 
the  surplus  water  should  be  accumulated  in  reservoirs  or  the  canals  should  be 
allowed  to  become  dry.  There  are  occasionally  conditions  where  power  during 
the  irrigation  season  has  particular  value  and  may  be  i&ed  to  advantage, 
either  In  supplementing  the  water  supply  obtained  In  other  ways  or  used  in 
pumping  or  draining  lower  lands.  Where  pumping  for  irrigation  is  possible, 
there  is  usually  a  coincidence  of  such  need  with  the  time  when  water  is  turned 
out  of  a  reservoir  for  irrigation  purposes. 

There  are  also  instances  where  storage  reservoirs  are  built  on  streams,  the 
total  flow  of  which  is  not  available  for  storage.  For  example,  it  may  be  nec- 
essary to  pasa  through  a  reservoir  /t  certain  minimum  flow  for  the  satisfaction 
of  vested  rights  farther  down  the  stream.  The  building  of  the  dam  and  the 
permanent  maintenance  of  high-water  level  In  the  reservoir  enables  the  crea- 
tion of  a  steady  power  because  of  the  fact,  above  stated,  that  a  certain  quan- 
tity of  water  must  continuously  flow  through  or  around  the  dam.  Such, 
for  example,  Is  the  case  on  the  Snake  River  in  southern  Idaho,  where  at  Mini- 
doka Dam  a  certain  low-water  supply  must  be  permitted  to  continue  down- 
stream to  supply  prior  claimants.  Here  water  power  has  been  developed  and 
power  is  had  ttM*oughout  the  year.  Irrespective  of  the  demands  for  irrigation. 

The  financial  success  for  any  irrigation  project  or  drainage  scheme  and  its 
adoption  may  be  dependent  to  a  large  degree  upon  the  complete  development 
of  all  of  these  possibilities  of  power  and  related  commercial  enterprises.  Hence 
it  is  incumbent  upon  the  engineer  in  laying  out  any  system  for  the  develop- 
ment of  the  country  to  consider  whether  by  modifications  of  his  original  plans 
it  will  not  be  possible  to  provide  for  power  develc^ment  and  use.  In  connec- 
tion with  construction  also  there  are  always  questions  of  cheap  power,  and  case» 
have  arisen  where  the  cost  of  construction  has  been  greatly  reduced  by  modify* 
ing  the  original  plans  in  such  a  way  as  to  build  the  power  plants  first  and  thus 
utilize  these  in  connection  with  the  larger  construction  work.     For  example. 
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in  building  Roosevelt  Dam,  in  Arizona,  the  fuel  cost  was  a  large  item.  Many 
of  the  difficulties  were  solved  by  first  building  a  power  canal  and  temporary 
power  plant,  the  canal  being  located  around  the  upper  edge  of  the  proposed 
reservoir  and  the  power  plant  immediately  below  the  dam  which  was  to  be 
erected. 

USES  or  POWEB. 

The  problem  of  uses  of  power  in  connection  with  the  building  of  irrigation 
works  is  usually  presented  in  reverse  order  from  that  in  other  localities. 
Throughout  the  greater  part  of  the  country  the  question  presented  to  the  engi- 
neer  is  how  to  procure  power  for  a  certain  definite  need.  In  the  undeveloped 
arid  region,  however,  where  irrigation  must  precede  settlement,  cultivation, 
and  the  building  of  railroad  lines,  there  is  presented  the  fact  that  power  may 
be  developed  at  reasonable  cost,  but  the  engineer  is  confronted  with  the  prob- 
lem as  to  what  to  do  with  the  excess  beyond  that  needed  for  immediate  con- 
struction purposes  or  for  summer  pumping  for  irrigation  or  drainage. 

One  of  the  large  outlets  suggested  for  the  use  of  excess  power  is  the  fiixing 
of  nitrogen  from  the  air  and  the  manufacture  of  fertilizers  so  greatly  needed 
In  the  new  country.  For  example,  a  power  plant,  such  as  that  built  at  Mini- 
doka on  Snake  River,  is  put  to  its  largest  use  only  during  three  or  four  months 
of  the  extremely  hot  weather.  The  plant  to  be  kept  in  the  best  condition  for 
the  time  of  maximum  demand  should  be  operated  continuously.  It  is  obviously 
impracticable  to  shut  down,  disband  the  operating  force,  and  then  in  the  sum- 
mer get  back  the  skilled  men  and  run  the  machinery  at  high  speed.  How,  then, 
can  the  skilled  force  be  kept  busy  throughout  the  year?  The  solution,  above 
indicated,  of  chemical  industry  which  can  be  carried  on  throughout  the  year 
or  at  intervals  between  the  irrigation  seasons  is  one  peculiarly  attractive.  In 
the  case  above  mentioned,  however,  it  has  been  found  practicable  to  develop 
a  winter  load  by  selling  the  power  at  low  rates  to  the  small  communities,  not 
merely  for  lighting,  which  would  require  only  a  small  fraction  of  the  power,  but 
for  heating  the  houses,  schools,  and  other  buildings,  and  for  domestic  uses, 
including  cooking.  The  comfort  of  the  community  has  thus  been  greatly  in- 
creased and  it  has  been  practicable  to  create  a  market  in  a  pioneer  agricultural 
area.  There  is,  however,  the  demand  for  fertilizers  and  it  is  probable  that  in 
similar  localities,  with  the  development  of  experience  along  these  lines,  it  will 
be  practicable  to  bring  about  the  manufacture  of  chemicals  needed  by  the 
farmers  or  by  local  industries. 

FUHPINO. 

From  what  has  been  stated  it  is  obvious  that  pumping  water,  particu- 
larly for  irrigation,  is  one  of  the  economies  made  possible  by  power  devel- 
opment Flumping  has  been  resorted  to  in  localities  where  it  has  not  l>een 
practicable  to  bring  water  to  the  surface  of  the  land  by  gravity ;  notably  on  the 
shores  of  lakes  or  in  areas  underlaid  with  water  at  moderate  depths.  The 
cost  of  pumping,  however,  has  far  exceeded  the  anticipations  of  its  more  en- 
thusiastic advocates.  Roughly  stated,  the  cost  of  lifting  1  acre-foot  of  water 
1  foot  in  height  by  ordinary  small  engines  is  about  7  cents ;  or  to  lift  the  water 
50  feet  would  require  $3,50  for  irrigating  an  acre  to  a  depth  of  1  foot  This  is 
at  least  three  or  four  times  the  cost  of  gravity  su];q;>Iy.  In  the  case  of  orchards 
producing  high-priced  fruits  it  is  possible  to  pump  water  profitably  or  even  to 
elevate  it  for  alfalfa  lands  with  a  lift  of  from  20  to  40  feet  and  upward.  In 
the  case  of  more  valuable  crops,  such  as  cane  sugar  in  the  Hawaiian  Islands, 
water  has  actually  been  raised  to  a  height  of  over  500  feet. 
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With  large  economical  pumping  plants  tbe  cost,  including  depreciation  and 
repairs,  may  l>e  reduced  as  low  as  3  cents  per  acre-foot  raised  1  foot,  or  even 
less;  but  tbe  margin  of  profit  in  tbe  ordinary  farm  crops  is  so  small  that  the 
average  irrigator  can  rarely  afford  to  pay  the  cost  of  pumping  water  to  a  height 
of  exceeding,  sav.  50  feet. 

DBAINAOE. 

The  correlative  of  irrigation  la  drainage.  As  above  stated,  all  irrigation  worlds 
most  be  accompanied  by  the  building  of  adequate  wasteways  and  drains. 
Throughout  a  great  part  of  the  United  States  outside  of,  as  well  as  within,  the 
arid  region  are  thousands  of  acres  of  land  which  are  either  partly  submerged, 
especially  during  the  flood  season,  or  contain  an  amount  of  water  so  large  as 
to  render  their  cultivation  impracticable.  Drainage  must  be  provided  for  these 
lands,  not  only  to  remove  the  surface  water  but  to  decrease  the  percentage  Of 
water  in  the  soil  Itself.  There  are  thus  necessary  two  distinct  but  closely 
related  lEinds  of  construction — first,  the  surface  drains  or  wasteways,  and, 
second,  subsurface  or  deep,  usually  covered,  drains. 

Surface  ditches  form  by  far  the  greatest  part  of  all  drainage  works.  They 
are  usually  broad,  shallow  depressions  designed  to  carry  away  as  quickly  as 
possible  the  excess  of  rain  or  flood  water  and  to  discharge  this  into  the  natural 
streams.  By  relieving  the  surface  of  this  burden,  it  is  often  possible  for  the 
soil  to  quickly  dry  out  and  reach  a  tillable  condition.  In  the  case  of  some  soils 
It  is  necessary  to  provide  de^;>er  outlets,  which  will  actually  draw  down  the 
water  in  the  ground  and  permit  the  air  to  enter  the  interstices.  In  other  words, 
the  drains  must  be  put  down  suflScioitly  deep  to  permit  the  escape  of  water 
frcHn  the  upper  6  or  8  feet  What  Is  desired  is  to  reduce  the  percentage  of  satura- 
tion down  to,  say,  12  or  15  per  cent. 

LOCATION    or   DBAINS. 

There  is  probably  no  one  engineering  operation  that  seems  more  simple  than 
chat  of  location  of  drains.  Looking  at  the  surface  of  the  ground,  the  ordinary 
observer  will  infer  that  the  drains  should  follow  certain  depressions.  Acting 
under  such  impulses,  thousands  of  dollars  have  been  wasted  in  building  drains 
which  when  constructed  were  found  not  to  remove  the  excess  water  as  antici- 
pated. The  reason  is  that  the  underground  conditions  are  not  usually  revealed 
by  the  contour  of  the  surface  and  that  the  movement  of  the  water  through  the 
soil  is  covered  by  conditions  of  perviousness  which  are  not  at  once  apparent 
These  can  be  determined  by  a  carefully  planned  series  of  test  pits  or  bore  holes 
so  located  as  to  ascertain  the  character  of  the  subsoil  and  slope  of  the  water 
table.  For  example,  on  the  Shoshone  project,  in  Wyoming,  the  soil,  of  4  to  6  feet 
in  thickness,  is  underlain  by  gravel.  The  general  surface  has  a  fall  of  about  20 
feet  to  the  mile.  Apparently  there  could  be  no  danger  of  swamping  such  an 
area,  as  water  would  flow  down  the  surface  or  into  the  gravels.  It  was  assumed 
that  the  gravel  could  deliver  any  excess  water  to  the  deeply  cut  natural  drainage 
lines.  As  a  matter  of  fact,  however,  swamps  did  develop  on  these  relatively 
deep  slopes,  and  drains  built  according  to  surface  indications  did  not  relieve 
the  situation.  Carefully  conducted  investigations  showed  that  there  were 
certain  bands  of  gravel  less  pervious  than  others,  and  that  only  when  the  drains 
were  so  located  that  these  bands  were  cut  could  the  accumulated  water  be  dis- 
charged through  the  barrier  and  the  swampy  conditions  relieved.  It  was  by 
thorough  investigation  that  these  unexpected  conditions  were  found  to  exist  in 
material  which  ordinarily  is  supposed  to  be  readily  traversed  by  water.  Before 
undertaking  any  considerable  drainage  enterprise  a  map  should  be  prepared 
showing  not  only  the  surface  conditions  but  also  the  depth  to  hardpan,  to  the 
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water  table,  and  other  facts  sach  as  may  be  ascertained  by  field  examinations 
of  the  area.  On  the  basis  of  this  information  it  is  possible  to  prepare  plans 
which  may  enable  large  economies,  as  against  the  frequently  haphazard  system 
of  simply  digging  the  drains  and  then  trying  out  their  efficiency. 

The  amount  of  water  which  must  be  handled  by  any  drainage  system  is,  of 
course,  the  principal  factor  to  be  considered.  Next  in  importance  to  this  is 
the  time  during  which  the  water  may  be  handled  or  the  period  of  duration  of 
plant  growth.  Usually  it  is  possible  to  ascertain  with  a  reasonable  degree  of 
accuracy  the  quantity  of  water  which  may  fall  upon  the  surface  or  be  received 
from  higher  grounds  and  to  proportion  the  surface  channels  in  such  a  way  as 
to  permit  the  taking  away  of  this  surface  flow  within  a  certain  specified  num- 
ber of  hours.  The  drawing  down  of  the  excess  water  in  the  soil,  however, 
introduces  the  questions  of  the  permeability  of  the  soil  and  its  ability  to  deliver 
water  to  the  drains.  If  these  are  located  too  near  the  surface  and  in  "  hard- 
pan,"  the  water  may  not  come  freely  to  them.  If,  on  the  other  hand,  they 
are  put  at  a  depth  of,  say,  8  or  10  feet  and  in  a  pervious  stratum  of  gravel, 
then  the  delivery  of  water  may  be  rapid  and  complete. 

The  distance  between  drains,  their  size,  slope,  and  other  conditions  must  be 
worked  out  in  accordance  with  the  full  information  obtained  by  field  examina- 
tions and  by  the  analogies  presented  by  successful  work  elsewhere.  The 
development  of  drainage  is  proceeding  rapidly  as  larger  experience  has  been 
obtained  and  more  complete  information  concerning  the  essential  details. 

OPEBATION   AND   MAINTENANCE  OF  THE  WORKS. 

In  planning  and  constructing  any  works  for  irrigation  and  drainage  the  first 
requisite  as  above  noted  is  that  when  built  these  may  be  operated  and  main- 
tained at  reasonable  cost.  While  temporary  expedients  may  be  necessary,  yet 
full  consideration  should  be  given  to  the  future  difficulties  involved.  The 
plans  finally  agreed  upon  should  be  prepared  or  passed  upon  by  men  who  have 
had  large  experience  in  the  operation  and  maintenance  as  distinguished  from 
the  mere  engineering  or  construction  side.  All  these  works  are  built  for 
indefinite  use  and  are  to  be  maintained  presumably  as  long  as  civilization 
endures.  The  development  of  the  resources  in  the  country  and  location  of 
industries  are  intimately  connected  with  the  irrigation  or  drainage  works,  and 
any  error  made  in  these  may  be  Indefinitely  perpetuated  with  subsequent  loss 
to  all  concerned. 

In  the  case  of  drainage  works  the  operation  is  practically  automatic,  and  the 
maintenance  should  be  extremely  small,  consisting  in  seeing  to  it  that  the 
drains  are  not  clogged  and  that  the  inlets  and  outlets  are  properly  protected. 
In  the  case  of  irrigation,  however,  where  water  should  be  measured  and  deliv- 
ered at  short  intervals  throughout  the  greater  part  of  the  year,  it  is  necessary 
to  have  a  carefully  organized  force  of  experienced  men  giving  attention  to  all 
of  the  details  of  the  control  and  diversion  of  water.  The  same  or  a  similar 
force  is  called  upon  at  certain  times  of  the  year,  usually  after  the  dose  of  the 
irrigation  season,  to  make  the  necessary  repairs  and  give  attention  to  the 
details  of  the  maintenance  or  upkeep  of  the  works,  all  of  which  may  be 
greatly  simplified  or  reduced  by  wise  planning  at  the  time  of  construction. 

SETTLEMENT  PROBLEMS. 

Although  the  engineer's  responsibility  connected  with  any  work  of  irriga- 
tion or  drainage  is  supposed  to  begin  and  end  with  the  building,  operation,  and 
maintenance  of  the  physical  plant,  yet,  as  a  matter  of  fact,  the  engineer  is 
more  or  less  directly  concerned  with  the  matters  of  more  purely  human  interest 
No  matter  how  well  the  works  are  planned  and  built,  if,  when  they  are  put  into 
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operation,  there  arises  conditions  such  that  the  farmers  are  not  able  to  make 
a  llYlng  or  do  not  enjoy  a  fair  share  of  prosperity,  then  the  engineer's  reputation 
suffers.  He  may  have  exercised  rare  skill  and  have  overcome  great  obstacles 
and  brought  about  unusual  economies.  All  of  these,  however,  are  apt  to  be 
oveiiooked  if  the  lands  served  by  the  works  are  not  being  handled  in  such  a 
way  as  to  yield  satisfaction.  For  this  reason  the  engineer,  for  his  own  protec- 
tion if  for  no  other  cause,  must  take  a  broader  view  than  that  which  merely 
onbraces  the  physical  conditions.  He  must  see  to  it,  as  far  as  lies  within  his 
power,  that  the  works  are  not  only  properly  handled,  but  that  other  conditions 
are  well  met. 

One  of  these  important  questions  is  that  of  the  qxii(±  and  proper  settlement 
of  the  lands,  of  getting  the  reclaimed  areas  at  the  earliest  practicable  date  into 
the  hands  of  men  who  are  competent  to  utilize  the  advantages.  While,  as 
before  stated,  this  matter  may  not  lie  strictly  within  the  province  of  the  en- 
gineer, yet  in  making  his  plans  and  in  executing  them  he  should  look  far  ahead 
and  use  every  opportunity  offered  to  develop  methods  which  will  bring  about 
the  use  of  the  lands  by  competent  f^irmera. 

In  general,  it  may  be  said  that  the  greatest  disappointment  and  financial  loss, 
such  as  those  Incurred  in  recent  years  in  schemes  of  irrigation  and  drainage, 
have  come  about  through  neglect  of  these  vital  questions  of  settlement  and  of 
the  finances  of  the  newcomers,  most  of  whom  are  men  without  adequate  capitaL 
They  must  have  available  some  funds  or  be  provided  with  some  credit  Rare 
discretion  must  be  exercised  in  extending  any  aid.  There  was  a  time  when  it 
was  assumed  that  if  irrigation  and  drainage  works  were  properly  built  there 
would  be  no  delay  in  the  lands  being  quickly  utilized  in  the  production  of  crops. 
Also  that  they  could  be  sold  immediately  and  at  a  profit  to  enable  the  farmer 
to  make  partial  payment  of  his  debts.  This  ideal  condition  has  not  been 
realized.  On  the  contrary  experience  has  shown  that  the  work  is  truly  pioneer- 
ing and  that  while  a  few  men  do  succeed,  even  though  unprepared,  the  majority 
encounter  difficulties  such  that  they  can  not  successfully  remain  on  the  land. 

As  a  rule  the  kind  of  men  attracted  to  a  new  enterprise  are  those  who  are 
relatively  restless  or  who  have  not  made  good  at  home.  Unless  care  is  taken, 
men  of  this  type  will  put  down  their  last  dollar  in  making  the  first  pajrment  for 
a  piece  of  reclaimed  land.  They  attempt  to  start  a  new  and  often  unknown 
business  with  no  capital  and  little  experience  without  adequate  shelter  for  their 
family  and  domestic  animals  and  with  a  very  scanty  food  supply.  They  hope 
that  the  first  crop  will  enable  them  to  pay  some  of  the  debts  or  at  least  secure 
credit.  When,  as  frequently  occurs,  their  first  crops  through  lack  of  skill  or 
through  accident  are  of  relatively  small  value,  the  disappointment  and  even 
hardship  may  be  extreme. 

No  person  should  be  permitted  to  purchase  or  take  up  a  piece  of  newly 
reclaimed  land  without  having  an  amount  of  money  adequate  for  support  during 
the  first  year  or  two.  In  addition,  the  family  should  be  physically  and  men- 
tally adapted  to  pioneering  and  not  easily  discouraged  by  the  mishaps  of  a 
new  country.  Usually  the  price  for  farm  products  on  any  given  project  while 
the  works  are  being  finished  are  large.  Later  with  an  increased  crc^  produc- 
tion exceeding  the  demands  of  the  limited  local  markets,  the  prices  suddenly 
drop.  For  example,  alfalfa  may  sell  to  the  contractors  on  the  work  at  $12  per 
ton,  this  being  made  up  of  the  price  at  other  points  of,  say,  $8  per  ton,  plus 
the  freight  of  $4  per  ton.  When,  however,  the  alfalfa  fields  on  the  new  project 
produce  an  amount  of  hay  more  than  sufficient  for  local  demands  the  prices 
drop  suddenly  from  $12  to  $4.  They  are  now  based  on  the  price  in  the  outside 
market  of  $8  per  ton,  minus  the  freight  of  $4,  leaving  the  net  local  price  bar^ 
that  of  cutting  and  stacking.    This  simple  illustration  is  typical  of  crops  during 
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the  first  few  years  before  a  large  r^ular  market  has  been  established.  During 
this  period  between  the  production  of  crops  and  creation  of  markets,  such  prod- 
ucts, for  example,  as  potatoes  may  be  hardly  worth  digging. 

Failure  to  anticipate  these  conditions,  while  not  attributed  to  the  engineer,  has 
its  reflex  action  in  preventing  the  proper  appreciation  of  work  which  he  has  so 
well  executed. 

FINANCIAL   BBTUBNS. 

All  of  the  work  which  has  been  considered  is  executed  primarily  in  the  hope 
of  receiving  directly  or  Indirectly  a  large  financial  profit  If  the  works  are 
built  by  a  corporation,  it  is  with  the  expectation  that  not  only  will  the  invest- 
ment be  returned  but  that  this  will  be  accomplished  by  a  large  earning  as  w^ 
as  by  a  steady  return  of  interest  on  the  investment. 

Even  if  the  works  are  built  by  a  conununity  or  by  the  (Government,  it  is 
the  expectation  that  while  profit  may  not  be  made  directly  on  the  investment, 
yet  the  indirect  return  will  far  exceed  the  amount  invested.  As  a  matter  of 
fact,  while  in  the  case  of  investments  by  the  Government  there  has  been  a 
large  benefit  in  increased  population  and  better  business  facilities,  yet  the 
direct  lietum  has  been  small.  In  the  case  of  private  investors  in  irrigation 
works  or  securities,  the  return  to  the  man  who  put  in  his  money  has  been 
practically  nothing.  He  has  become  an  "involuntary  philanthropist,"  in  that 
his  money  has  gone  to  benefit  the  country  in  general,  but  he  himself  has  not 
been  able  to  recover  the  amount  expended.  This  is  notably  the  case  in  the 
large  irrigation  works  initiated  within  the  past  decade,  most  of  which  have 
passed  into  the  hands  of  receivers.  In  short,  the  financial  returns  have  not 
been  commensurate  with  the  risks  involved.  As  a  result  little  money  is  being 
invested  in  such  works,  excepting  by  the  public  or  semipublic  corporations 
expecting  to  derive  indirect  benefits. 

From  the  history  of  the  past,  it  is  hardly  to  be  expected  that  private  capital 
will  again  enter  upon  the  large  irrigation  enterprises  such  as  those  promoted 
between  1002-12,  unless  the  investors  have  such  ownership  or  control  of  the 
lands  that  they  can  recover  for  their  own  benefit  practically  all  of  the  increase 
due  to  the  construction  of  the  works.  It  is  possible  to  imagine  that  a  large 
landowner  may  acquire  such  control.  If  in  place  of  the  large  individual  owner 
we  assume  an  organization  of  all  the  property  ovmers  combined  to  make  the 
improvements,  it  is  possible  to  conceive  how  they  may  be  able  ultimately  to 
receive  the  complete  benefits  of  the  investment.  Such  an  organization  is  that 
which  results  from  the  formation  of  an  irrigation  district,  one  including  all  of 
the  property  to  be  benefited  directly  and  indirectly,  and  one  in  which  all  such 
property  is  subject  to  taxation  and  becomes  liable  for  the  expenditure  incurred, 
such  liability  being  offiset  by  the  probability  of  receiving  corresponding 
benefits. 

The  irrigation  district  thus  appears  to  offer  the  best  solution  for  the  problem 
of  further  development  of  irrigation.  The  district  and  its  component  parts 
should  be  able  to  receive  practically  all  of  the  benefits  and  should  make 
payments  according  to  the  b^iefits.  This  condition  is  in  contrast  to  the  con- 
dition above  noted  where  one  set  of  persons  or  investors  assume  all  of  the 
financial  responsibility  and  are  able  to  recover  only  a  portion  of  the  benefits, 
the  greater  part  of  these  going  to  the  community  as  a  whole.  When  this 
community,  namely,  the  irrigation  district,  takes  the  place  of  the  Investors,  then 
there  is  a  fair  apportionment  of  the  risks  and  reward. 

A  similar  condition  exists  with  reference  to  drainage  districts,  excepting 
that  these  have  not  passed  through  the  extreme  experiences  such  as  have 
the  irrigation  enterprises.    There  was  less  apparent  gain  to  be  made  through 
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building  drainage  works  and  a  better  appreciation  of  the  fact  that  the  benefits 
of  drainage  could  not  be  made  the  source  of  speculative  profit  Hence  drain- 
age districts  have  been  organized  on  a  more  substantial  basis  and  have  had 
more  nearly  uniform  success  than  irrigation  enterprises.  They  illustrate  even 
more  clearly  than  do  the  irrigation  works  the  fact  that  there  must  be  thorou^^ 
cooperation  for  success  and  that  all  of  the  property  involved  and  which  may 
be  benefited  should  be  held  liable  for  the  cost  of  these  benefits. 

The  evolution  of  suitable  irrigation  laws  and  regulations  has  been  slow.  In 
the  first  laws  too  much  latitude  was  left  to  the  speculative  element  and  too 
great  responsibility  was  entrusted  to  the  men  elected  as  trustees,  not  for  their 
irrigation  experience  or  business  ability,  but  more  largely  for  purely  personal 
or  political  reasons.  In  recent  years  many  safeguards  have  been  adopted  to 
prevent  reckless  expenditure  by  such  men  and  to  assure  competent  supervision 
by  eqterts  in  engineering  and  financial  lines.  With  the  experience  of  tlie  past 
there  is  every  reason  to  h<^  tliat  the  irrigation  districts  fcHrmed  under  revised 
laws  and  regulations  may  proceed  with  economy  and  efficiency  to  return  fair 
reward  for  the  investment  made. 

While  the  financial  returns  have  not  always  been  satisfactory,  and  probably 
never  will  be  large,  yet  the  indirect  returns  to  the  community,  to  the  State,  and 
to  the  Nation,  are  so  great  that  the  progress  as  a  whole  may  be  viewed  with  a 
certain  degree  of  satisfaction.  While  it  is  true  that  inc<nnpetent  and  reckless 
men  have  rushed  into  enterprises  and  drawn  others  with  them  and  which  have 
lost  to  investors  millions  of  dollars,  yet  the  works  have  ultimately  resulted 
often  in  the  creation  of  material  prosperity.  There  has  resulted  an  extension 
of  opportunities  for  farms  and  homes  which  in  the  aggregate  far  exceed  the 
loss  incurred.  Unforunately,  however,  as  before  stated,  the  beneficiaries  are 
not  the  men  who  risked  their  money,  but  others  who  were  so  fortunate  as  to 
come  in  after  the  principal  difficulties  had  been  solved. 

By  taking  advantage  of  the  lessons  taught  in  the  past  it  is  possible  to  work 
upward  to  a  steady  development  of  the  natural  resources  of  every  locality  and 
every  country  where  nature  has  been  niggardly  in  the  supply  of  water  and 
where  this  lack  may  be  remedied  in  part,  or,  on  the  contrary,  to  remove  by 
drainage  the  excess  on  those  lands  where  nature  has  been  too  lavish.  With 
engineering  skill  guided  by  experience  we  may  confidently  expect  to  see  a  series 
of  continually  increasing  and  prospering  self-supporting  communities  made  pos- 
sible by  well-considered  irrigation  and  drainage  enterprises. 

The  Chairman.  We  will  now  proceed  with  the  reading  of  the 
paper  presented  by  Mr.  A.  P.  Davis,  director  of  the  Keclamation 
Service,  on  the  subject  of  "  Engineering  work  of  the  United  States 
Beclamation  Service."  The  paper  will  be  read  by  Mr.  M.  V.  Ayres, 
of  the  Interstate  Commerce  Commission,  Washington,  D.  C. 


ENGINBERIN6  WORK  OF  THE  UNITED  STATES  RECLAMATION 

SBRVICB. 

By  ARTHUR  POWELL  DAVIS, 
Director  and  Chief  Engineer,  United  States  Reclamation  Service, 

Agriculture  by  irrigation  is  one  of  the  oldest  occupations  of  civilized  man. 
Various  parts  of  tlie  world  sliow  evidences  that  irrigation  was  practiced  long  be- 
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fore  any  historical  record  was  kept  The  remains  of  prehistoric  irrigation 
works  have  been  identified  and  extensively  traced  in  Southern  Arizona,  along 
the  Salt  River,  and  in  parts  of  New  Mexico  and  California. 

As  a  noodern  activity  of  the  Anglo-Saxon  race,  however,  irrigation  in  the 
United  States  on  any  considerable  scale  seems  to  have  had  its  beginning  in 
Utah  in  the  settlement  of  the  Salt  Lake  Valley.  The  early  settlements  of 
California,  New  Mexico,  and  other  arid  States,  extended  the  practice  of  the 
early  Spaniards  and  the  Indians,  and  irrigation  development  kept  pace  with  the 
slow  settlement  of  these  then  remote  regions. 

During  the  early  history  of  irrigation,  farmers  and  groups  of  farmers  natu- 
rally confined  their  efforts  mainly  to  diverting  small  streams  upon  adjacent 
valleys  where  the  slope  of  the  country  and  the  topography  was  such  as  to  make 
the  work  easy  and  cheap.  With  the  values  of  land  then  existing  no  expensive 
^terprise  was  practicable.  Such  development  proceeding  for  nearly  half  a 
century,  widely  distributed  over  the  arid  region,  irrigated  in  the  aggregate  a 
very  large  area  of  land.  The  farmers  employed  the  cheapest  class  of  con- 
struction and  seldom  counted  their  own  time  in  computing  costs,  which  are 
hence  r^;>orted  very  low. 

As  land  values  increased  and  the  easier  projects  had  been  developed,  more 
and  more  difficult  ones  were  taken  up,  sometimes  successfully  and  sometimeti 
not  As  the  more  difficult  problems  were  attacked,  corporate  capital  and  the 
district  system  w^e  employed  and  such  projects  as  they  could  handle  were 
gradually  developed.  The  inherent  difficulties,  however,  did  not  admit  of  much 
profit  to  the  investor.  In  fact,  in  a  majority  of  the  cases,  the  investors  lost  a 
large  part  of  their  capital,  to  say  nothing  of  interest  and  profits,  and  though 
the  general  benefits  in  the  development  of  the  country  were  great  and  lasting, 
the  losses  made  it  more  and  more  difficult  to  enlist  private  capital  in  further 
irrigation  enterprise. 

Various  laws  were  passed  from  time  to  time  to  encourage  the  irrigation  of 
arid  lands,  the  desert  land  act  and  the  Carey  Act,  with  their  various  modifica- 
tions, being  the  most  conspicuous  examples,  but  all  depending  upon  the  invest- 
ment of  private  or  corporate  capital  for  actual  construction. 

The  increasing  difficulty  of  carrying  out  many  large  projects  led  to  the 
passage  of  the  reclamation  act,  with  the  avowed  and  widely  heralded  object  of 
enlisting  national  funds  for  the  development  of  projects  not  feasible  by  pri- 
vate, corporate,  district,  or  State  enterprise.  This  policy,  avowed  in  Congress 
and  announced  repeatedly  by  the  President,  was  followed  by  the  Reclamation 
Service. 

The  reclamation  act  provided  for  the  establishment  in  the  United  States 
Treasury  of  a  fund  to  be  known  as  the  reclamation  fund,  and  to  consist  of 
the  net  receipts  from  the  sales  of  public  lands  in  the  most  western  16  States 
and  Territories. 

Under  this  act  construction  was  commenced  In  1903  and  gradually  extended 
to  15  of  the  16  States  enumerated  in  the  original  act.  A  later  act  added  the 
State  of  Texas  to  those  previously  enumerated  in  order  that  a  project  might 
be  taken  up  on  the  Rio  Grande  to  irrigate  land  in  New  Mexico  and  Texas. 
Various  other  laws  modifying  the  provisions  of  the  original  act  in  various  ways 
have  been  passed  from  time  to  time,  and  in  1910  an  act  was  passed  to  provide 
for  the  transfer  to  the  reclamation  fund  of  $20,000,000  from  the  general  fund 
for  the  purpose  of  completing  projects  previously  begun. 
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Tbe  expenditures  under  the  provisions  of  these  laws  have  aggregated  about 
$100,000,000  distributed  over  the  following  projects : 

Statement  showing  net  investment  of  United  States  in  recktmation  work  to 

June  SO,  1915. 


Stftto. 


Projeot. 


Arliona 

Arlxoiia^}aUfoniJa . 

OBlifoniia 

Colorado 

Do 


Do. 


Do 

Do 

Montana-North  Dakota. 
Nebraaka-Wyomlng .... 

Nevada 

NowMaxioo 

Do 

Now  Hexioo-Texas 

North  Dakota. 

Oklahoma 

Oregon 

Oregon-CallfomJa 

Sontti  Dakota 

Utah 

Washington 

Do 

Wyomhig 


SaltRlTW 

Ymna 

Orland 

Grand  Valley 

Unoompahgre 

Minidoka 

Garden  City 

Hnntley 

Milk  River 

Bon  River 

Lower  Yellowstone 

North  Platte 

Truckee-Carson 

Carbbad 

Hondo 

Rio  Grande 

North  Dakota  Pumping. 

Lawton 

Umatilla 

Klamath 

Belle  Fourdie 

Strawberry  Valley 

Okanogan 

Yakima 

Shoshone 


Total 

Miscellaneous  Investigations. 

Grand  total 


04,613.664.43 
896,301.01 


06,606,016.43 


The  projects  undertaken,  unlike  the  early  simple  diversions  upon  valleys 
adjacent  to  the  headworks.  Involved  on  the  contrary  expensive  storage  works, 
high  diversion  dams,  difficult  tunnels,  or  long  expensive  canal  work  upon  side 
hills,  where  large  investment  was  necessary  before  any  water  was  brought  to 
the  land. 

Many  of  these  projects  involved  works  theretofore  unprecedented  in  some 
respects,  and  many  others  which  had  no  precedent  upon  irrigation  construction 
with  its  limited  ];)ossibilities  concerning  the  values  created. 

In  general  the  projects  undertaken  by  the  service  may  be  divided  into  two 
main  classes  with  reference  to  the  economic  conditions  which  obtained  when 
the  service  took  up  the  problem.  The  first  class  consists  of  those  projects  where 
irrigation  had  been  undertaken  by  private  enterprise,  the  natural  flow  of 
available  streams  diverted  upon  lands  adjacent,  and  canal  construction  carried 
far  beyond  the  available  water  supply  in  the  low-water  season.  This  condition 
was  often  carried  to  an  extreme  under  the  stimulus  of  a  cycle  of  years  when 
the  water  supply  was  above  the  normal,  and  when  the  inevitable  lean  years 
rolled  around  failure  was  often  widespread  and  disastrous.  Under  such  condi- 
tions the  project  undertaken  has  been  the  increase  of  the  water  supply,  either 
by  storage  or  by  bringing  other  waters  from  a  distance,  always  involving  heavy 
work  and  expenditure  and  usually  developing  a  water  supply  more  than  sufll- 
clent  for  the  cultivated  lands,  thus  allowing  the  project  to  be  extended  to  cover 
new  lands. 

The  other  class  of  projects  consists  of  those  in  which  the  development  is 
entirely  new,  bringing  under  cultivation  desert  lands  not  previously  irrigated. 
The  majority  of  the  projects  constructed  partake  to  a  considerable  extent 
of  the  characteristics  of  both  these  main  classes. 
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The  Salt  River  project  furnishes  one  of  the  most  striking  examples  of  compre- 
hensive plans  Involving  water  storage,  power  development,  pumping  from  under- 
ground, and  pumping  from  gravity  canals  to  higher  lands.  It  is  the  largest 
project  so  far  completed,  involving  the  irrigation  of  190,000  acres  of  land, 
and  is  a  typical  example  of  those  projects  where  irrigation  had  been  attempted 
by  private  enterprise  and  had  been  carried  beyond  the  available  water  supply, 
so  that  in  periods  of  abnormal  shortage  agricultural  operations  had  received  a 
disastrous  check. 

Lying  partly  in  Arizona  and  partly  in  Colorado,  the  Yuma  project  involves 
the  construction  of  a  diversion  dam  in  the  Colorado  River,  and  in  the  main  the 
reclamation  of  lands  previously  desert ;  for,  although  a  few  feeble  attempts  at 
diverting  the  river  on  a  small  scale,  or  pumping  water  from  it,  had  been  previ- 
ously made  in  the  same  valley,  these  attempts  had  been  unsuccessful  owing  to 
the  great  physical  difficulties  to  be  overcome.  The  chief  engineering  works  on 
this  project  are  the  long  diversion  dam,  founded  upon  sand,  with  large  concrete 
sluicing  works  at  each  end  to  dispose  of  the  heavier  sediment  frcmi  the  turbid 
waters  of  the  Colorado ;  a  tunnel  to  carry  1,400  cubic  feet  of  water  per  second 
under  the  Colorado  River,  beyond  Tuma,  which  was  built  under  great  diffi- 
culties by  the  pneumatic  process,  and  the  series  of  dikes  to  prevent  the  inunda- 
tion of  irrigated  lands  by  the  annual  rise  of  the  Colorado  River.  These  dikes 
though  comparatively  simple  in  themselves,  and  perfectly  efficacious  in  pre- 
venting inundations,  nevertheless  are  difficult  and  expensive  to  maintain  not 
against  the  high  water  for  which  they  are  built  but  against  the  erosion  of  the 
river  current  at  moderate  and  low-water  stages,  which  threatens  the  destruction 
of  the  levee  in  many  places  by  undermining  the  banks  upon  which  they  stand. 
Extensive  rock  revetment  has  been  Introduced  to  combat  this  tendency. 

In  Colorado  a  large  project  of  the  first  class  has  been  undertaken  and  nearly 
completed  by  which  the  waters  of  the  Gunnison  River  are  diverted  through  a 
tunnel  nearly  6  miles  in  length,  under  a  mountain  2,000  feet  above,  into  the 
IFncompahgre  Valley,  for  the  irrigation  of  about  125,000  acres  of  land,  a  portion 
of  which  had  been  previously  served  by  an  insufficient  water  supply.  The  con- 
struction of  this  tunnel  presented  unusual  difficulties  in  high  temperatures, 
annoying  bodies  of  water  and  immense  volumes  of  gas,  which  were  liberated 
by  the  excavation.    It  has  been  In  successful  operation  for  three  years. 

The  Boise  project  in  Idaho,  one  of  the  largest  undertaken,  involves  a  variety 
of  interesting  engineering  operations,  including  a  masonry  dam  on  the  Boise 
River  for  storage  purposes,  having  a  height  of  350  feet  above  its  foundation, 
which  makes  it  one  of  the  notable  structures  of  the  world,  being  the  highest 
dam  yet  constructed.  In  spite  of  its  great  magnitude  this  dam  does  not  form  as 
large  a  reservoir  as  some  of  the  smaller  structures,  and  additional  storage  for 
the  water  of  the  Boise  River  is  necessary.  The  river  is  diverted  by  a  masonry 
dam  about  10  miles  above  the  city  of  Boise  and  carried  a  distance  of  35  miles 
through  canals  to  a  reservoir  formed  in  the  lower  Boise  Valley  by  the  con- 
struction of  two  large  ^nbankments  across  gaps  in  the  hills,  forming  a  reser- 
voir of  178,000  acre-feet  capacity.  This  reservoir  serves  the  lands  lying  under  it, 
while  the  higher  lands  are  served  from  the  Arrowrock  Reservoir  on  the  river. 

The  Boise  project  illustrates  an  extensive  practice  found  necessary  upon  some 
reclamation  projects  of  distributing  water  through  pipes  constructed  of  con- 
crete, wood,  or  steel,  a  large  amount  of  concrete  pipe  having  been  used  for 
crossing  depressions  and  drainage  lines  with  the  irrigation  conduits. 

The  Minidoka  project  in  the  same  State  diverts  water  from  the  Snake  River 

.  by  means  of  a  rock-fill  dam  about  50  feet  high,  from  which  canals  carry  water 

to  80,000  acres  of  land.    The  dam  also  furnishes  head  for  the  use  of  a  large 
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amount  of  water  which  most  flow  to  prior  approprlators  farther  down  the 
river.  This  water  Is  here  used  for  power  development,  and  by  its  use  is  operated 
the  largest  single  irrigatlon-pamping  development  in  the  West.  About  10,000 
horsepower  Is  required  by  the  pumps  during  midsummer  and  over  48,000  acres 
of  land  are  served  by  an  average  lift  of  68  feet  In  addition  to  this,  about 
86,000  acres  of  land  are  irrigated  by  gravity  from  the  canals  heading  at  the 
same  dam. 

The  Milk  River  project  in  Montana  is  interesting  from  its  international 
character.  It  diverts  the  water  of  the  St.  Mary  River  above  the  point  where 
that  river  flows  Into  Canada,  and  carries  It  eastward  into  the  Milk  River  basin 
for  Irrigation.  The  Milk  River  itself  is  also  an  international  stream.  The 
division  of  the  waters  of  these  streams  is  made  by  an  international  com- 
mission provided  by  treaty. 

On  the  North  Platte  River  Is  a  very  interesting  interstate  project  serving 
lands  In  Nebraska  and  Wyoming.  The  Pathflnder  Reservoir  is  formed  by  a 
rubble  masonry  dam  built  In  a  gorge  below  the  mouth  of  the  Sweetwater  River 
and  Impounds  1,100,000  acre-feet  of  water.  This  water  is  applied  to  about 
120,000  acres  of  desert  land  lying  partly  in  Wyoming  and  partly  In  Nebraska, 
and  additional  canals  are  being  constructed  which  will  increase  the  area  of  the 
new  lands  to  over  200,000  acres.  In  addition  to  this,  the  Pathflnder  Reservoir 
serves  storage  water  to  more  than  a  dozen  private  canals  previously  constructed, 
which  were  deficient  in  water  supply  in  the  latter  imrt  of  the  season. 

This  reservoir  with  its  enormous  capacity  is  designed  to  control  the  entire 
flow  of  the  tributary  basin  during  ordinary  years  and  regulate  it  to  the  needs 
of  irrigation.  Abundant  opportunities  exist  for  utilizing  this  water,  and  these 
are  limited  only  by  the  water  supply. 

Two  small  reservoirs  have  been  provided  upon  the  plains  about  100  miles 
below  the  head  of  the  main  irrigation  canal,  which  receive  waste  water  from 
the  main  canal  during  the  early  and  late  portions  of  the  Irrigation  season,  and 
are  available  for  storing  the  river  flow  below  the  Pathflnder  Reservoir  In  the 
nonlrrlgatlng  seasons. 

The  North  Platte  project  furnishes  one  of  the  many  examples  of  reclamation 
projects  planned  to  utilize  the  water  supply  to  the  fullest  possible  extent.  The 
accumulation  of  information  during  the  years  of  its  construction  and  the 
abundant  opportunities  for  utilizing  the  water  will  make  this  plan  feasible  to  a 
perfection  not  possible  with  any  private  development. 

The  Rio  Grande  project  furnishes  perhaps  the  best  Illustration  of  the  complete 
and  final  utilization  of  the  residual  water  supply  of  a  great  drainage  basin.  The 
Rio  Grande  has  been  used  for  irrigation  for  hundreds  of  years.  The  early 
Spanish  settlers  found  water  already  artificially  applied  to  land  In  this  valley 
by  the  aborigines.  This  application  was  extended  In  the  valleys  of  Mexico, 
Texas,  and  New  Mexico,  and  at  a  later  date,  the  headwaters  of  the  same  stream 
were  diverted  for  Irrigation  in  Colorado  and  northern  New  Mexico  to  an  extent 
that  encroached  seriously  upon  the  supply  for  the  canals  in  the  lower  valley, 
and  In  years  of  deficient  rainfall,  was  disastrous  thereto.  The  Mexican 
Government  filed  a  large  number  of  claims  against  the  United  States  for  dam- 
ages to  irrigated  lands  in  that  Republic  from  such  diversion.  To  settle  these 
claims,  to  obtain  a  complete  water  supply  for  existing  diversions  and  to  add  a 
large  area  of  desert  lands  to  the  cultivated  area,  the  Reclamation  Service  has  con- 
structed upon  the  Rio  Grande,  the  Elephant  Butte  Dam,  800  feet  in  height,  form- 
ing a  reservoir  which  when  filled  will  back  the  waters  up  the  Rio  Grande  about 
45  miles  and  have  a  capacity  of  2,625,000  acre-feet. 

The  United  States  is  under  a  treaty  agreement  to  deliver  60,000  acre-feet 
of  water  per  annum  to  the  Republic  of  Mexico  at  the  diversion  dam  near 
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El  Paso,  and  in  consideration  of  SHCh  delivery  tbe  Mexican  Govemment  waives 
all  other  claims  to  the  water  of  the  Rio  Grande  at  this  point  In  addition  to 
this,  about  160,000  acres  of  land  in  New  Mexico  and  Texas  will  be  furnished 
with  a  reliable  water  supply. 

The  Elephant  Butte  Reservoir  has  a  capacity  much  larger  than  the  total  run- 
off of  the  Rio  Grande  at  that  point  during  any  one  year,  and  it  is  only  during 
a  series  of  years  of  relatively  high  run-off  that  the  reservoir  will  fill.  A  record 
of  20  years  of  careful  observation  of  the  flow  of  the  Rio  Grande  shows  that 
under  the  uses  to  which  it  is  proposed  to  put  this  reservior,  there  would  have 
been  no  shortage  of  water,' and  some  surplus  would  have  run  to  waste  during 
seven  of  the  twenty  years.  In  only  two  of  those  seven  years,  however,  would 
the  waste  have  exceeded  20  per  cent  of  the  capacity  of  the  reservoir,  and  in  the 
other  13  years  no  water  would  have  been  wasted. 

The  flow  of  the  Rio  Grande  available  at  this  point  is,  under  the  conditions 
presented,  extremely  erratic.  The  stream  above  is  completely  diverted  for  irri- 
gation purposes  over  and  over  again,  so  that  in  years  of  normal  supply  the  low 
water  flow  is  practically  all  consumed  in  irrigation  and  the  same  is  largely 
true  of  moderate  high  water  stages,  but  the  diversion  capacity  in  the  aggre- 
gate is  small  compared  with  the  volume  of  the  floods  that  sometimes  visit  the 
valley  so  that  the  net  result  of  these  diversions  is  to  greatly  accentuate  the 
fluctuations  and  flow  of  the  lower  riv^.  The  river  therefore  is  often  dry  or 
nearly  so  for  long  periods  and  anon  is  visited  by  destructive  torrents  so  large, 
so  violent,  and  so  brief  as  to  be  of  little  use  until  controlled  in  a  large  reser- 
voir, which  utilizes  a  residual  water  supply  in  the  lower  basin  not  available 
without  the  enormous  reservoir  capacity  to  accumulate  the  flow  of  the  cycle  of 
plentiful  years  for  use  in  the  recurring  cycle  of  dry  years. 

Considering  the  extremely  erratic  flow  of  the  river  at  this  point,  the  com- 
plete utilization  of  water  in  irrigation  and  the  absolute  prevention  of  destructive 
floods  in  the  valley  below  is  a  remarkable  achievement  for  the  Elephant  Butte 
Reservoir,  made  possible  only  by  its  enormous  capacity. 

The  Umatilla  project  in  northern  Oregon  has  several  interesting  characteris- 
tics. It  is  in  a  country  of  rolling  sandhills  difficult  of  subjugation,  but  having 
a  salubrious  climate  and  very  fertile  when  once  subdued.  The  waters  of  the 
Umatilla  River  are  stored  by  means  of  a  diversion  canal  carrying  water  to  a 
reservoir  constructed  on  a  tributary  drainage  line,  and  these  are  distributed 
through  a  series  of  canals  which  on  account  of  the  sandy  nature  of  the  country 
are  largely  lined  with  concrete  and  are  supplemented  by  extensive  systems  of 
pipe  lines  made  necessary  by  the  rough  topography  of  the  irrigated  region. 
Upon  this  project  was  the  first  demonstration  of  the  feasibility  of  using  large 
concrete  pipes  under  high  heads  in  the  distribution  of  irrigation  water.  One 
example  consists  of  a  pipe  line  46  inches  in  diameter  more  than  10,000  feet  in 
length  under  a  maximum  head  of  110  feet.  No  perceptible  leakage  has  occurred 
from  this  line  although  it  has  been  in  use  several  years.  The  practice  on  this 
and  other  projects  has  been  to  manufacture  the  pipe  in  sections  at  some  point 
convenient  to  raw  materials  where  the  work  can  be  done  with  a  perfection  which 
could  not  be  obtained  in  the  field.  These  sections  are  hauled  to  place  and  care- 
fully Jointed  during  the  coldest  weather  in  which  such  work  can  be  done,  so 
that  under  ordinary  conditions  the  line  is  placed  in  compression  by  the  higher 
mean  temperature.  In  this  respect  the  climate  of  Umatilla  is  favorable  for 
good  results  as  it  is  practicable  to  carry  on  this  work  during  the  winter  season 
which  would  not  be  the  case  in  a  colder  climate. 

The  Belle  Fourche  project  is  one  of  the  second  class  of  projects,  the  land 
reclaimed  having  been  in  a  desert  state  prior  to  its  construction.    The  waters 
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of  tbe  Belle  Fourche  River  are  diverted  Just  below  the  town  of  Belle  Fourche 
into  a  reservoir  formed  by  a  large  eartb^i  dam  thrown  across  Owl  Creek. 
This  dam  is  one  of  the  boldest  structures  constructed  by  the  service  and  one 
of  the  most  successful.  It  is  about  115  feet  high  and  its  side  slopes  average 
about  2  to  1.  The  water  slope  is  paved  with  concrete  blocks  8  inches  in  thick- 
ness. It  stores  about  200,000  acre-feet  of  water,  which  is  used  in  irrigating 
nearly  100.000  acres  of  land. 

In  Strawberry  Valley,  Utah,  a  reservoir  of  260,000  acre-feet  capacity  has 
been  constructed  and  the  waters  are  diverted  through  a  tunnel  nearly  20,000 
feet  in  length  driven  through  the  Wasatch  Range  to  the  westward,  being  dis- 
charged into  a  tributary  of  the  Spanish  Fork  River,  from  which  the  water 
Is  diverted  and  supplies  about  20,000  acres  of  desert  land  and  perfects  the 
supply  for  a  similar  area  of  land  previously  served. 

An  incident  to  this  construction  work  was  the  development  of  power  which 
is  now  being  used  for  lighting  and  other  purposes  in  several  towns  on  the 
ptoject 

The  smallest  project  now  being  operated  by  the  Reclamation  Service  is  the 
Okanogan  project,  recently  completed,  in  northern  Washington.  For  this 
project  water  is  stored  on  Salmon  River  by  means  of  a  dam  built  by  the 
hydraulic  process  of  earth  and  loose  rock.  Two  power  plants  have  be^i  con- 
structed at  drops  in  the  canal  system  and  electric  current  is  generated  for 
pumping  water  from  the  Okanogan  River  on  some  of  the  lower  lands  of  the 
project  These  lands  can  also  be  served  from  the  reservoir  when  the  water  is 
sufficient,  and  in  years  of  plentiful  supply  it  will  not  be  necessary  to  operate 
the  pumps,  but  they  are  indispensable  to  prevent  shortage  in  low-water  years. 
This  project  irrigates  over  9,000  acres  of  land  previously  desert  and  serves  a 
small  area  in  addition  with  a  better  supply  than  formerly.  It  is  situated  in 
an  excellent  fruit  region  and  is  one  of  the  most  intensively  cultivated  projects 
of  the  service. 

The  Yakima  project  in  Washington  is  one  of  the  largest,  most  comprehensive, 
and  most  attractive  projects  of  the  Reclamation  Service.  It  provides  for  the 
storage  of  the  waters  of  the  Yakima  River  in  Kachess,  Keechelus,  Clealum, 
and  Bumping  Lakes  and  their  diversion  below  in  several  regions.  One  of  the 
branches  of  this  project,  called  the  Tieton  unit.  Involves  a  series  of  concrete 
flumes  and  tunnels  over  9  miles  in  length  upon  a  steep  mountain  side  and 
irrigates  about  80,000  acres  of  very  hilly  land  Just  west  of  the  city  of  North 
Takima. 

Over  100,000  acres  of  land  are  also  irrigated  from  the  Sunnyside  Oanal,  in 
the  lower  part  of  the  Yakima  Valley,  from  which  two  branches  carry  water 
across  the  Yakima  River  in  pressure  pipes,  one  of  these  passing  under  the  river 
and  the  other  being  carried  upon  a  bridge  across  the  stream. 

The  Shoshone  project,  in  northern  Wyoming,  is  one  of  the  best  examples  of 
a  project  devoted  purely  to  the  reclamation  of  desert  land  not  previously 
utilized  in  any  manner.  The  late  summer  flow  of  the  Shoshone  River  was 
previously  appropriated  and  the  supply  for  the  Shoshone  project  was  obtained 
by  the  construction  of  a  dam  in  a  gorge  8  miles  above  Ck>dy,  Just  below  the 
Junction  of  the  North  and  South  Forks  of  the  Shoshone  River.  This  dam  is 
328  feet  above  its  lowest  foundation,  and  at  the  date  of  its  construction  was 
the  highest  dam  in  existence.  It  has  since  been  exceeded  by  the  Arrowrock 
Dam  on  the  Boise  River.  The  reservoir  has  a  capacity  of  456,000  acre-feet 
and  is  ample  to  control  the  flow  of  the  Shoshone  River  in  ordinary  years  and 
adapt  it  to  the  needs  of  irrigation.    The  dam  is  built  of  concrete,  curved  to  a 
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radius  of  150  feet,  and  depends  for  its  stability  upon  arch  action.  It  is  similar 
In  design  to  the  Pathfinder  Dam.  being  10  feet  thick  at  the  top  with  a  batter 
of  15  per  cent  on  the  water  side  and  25  per  cent  on  the  lower  side  to  the  river 
bed,  below  which  both  sides  are  vertical. 

Although  the  Shoshone  River  has  a  rapid  fall  it  flows  in  a  deep  course,  and 
its  diversion  involved  the  construction  of  a  tunnel  about  8  miles  in  length  in 
order  to  carry  water  to  the  top  of  the  adjacent  benches. 

The  attached  table  shows  the  volume  of  engineering  work  completed  to 
date : 

Summary  of  oonstructUm  restUta,  June  90,  1915, 


Items. 

June  30, 1916. 

J^Uie30,1914. 

Increase. 

Lands: 

Estimated  area  29  projects  on  completion- 
Acres 

3,017,970 
50,400 

1,474,34ft 
29,730 

461,666 
10,122 

624,970 
12,966 

2,9M,165 
58, 3e 

1,343,183 
27,116 

416,644 
8,550 

666,843 
12,416 

96,805 
1,077 

131,162 

Farms 

Acres 

Farms 

2,615 

Under  contract— 
Watwrl^Jits— 

Acres 

45,022 
1,568 

Farms , 

Rental  contracts,  etc.— 

Acres 

58,127 
549 

Farm*? , 

Total- 
Acres 

1,066,636 
25,087 

963.487 
20,975 

103.149 

Farms 

2,112 

acre-feet.. 

miles.. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

Reservoir  capacity  available 

7,020,361 

6,460,510 

1,650,861 

Canals,  ditches,  and  drains: 

Over  800  second-feet  capacity 

301  to  800  second-feet  capacity. 

60  to  300 second-feet  capacity... 

Less  than  50  second-feet  capacity.. 

309 

610 

1,480 

6,311 

325 

538 

1,318 

6,995 

34 

72 

162 

485 

Total  canab 

Ditches  and  open  drains 

8,760 
840 

8,007 
648 

753 
292 

Grand  total  canals,  ditches,  and  drains.. 

9,600 

8,655 

1,046 

Tunnels: 

Nnmber x  . . . .  a . , 

87 
132.818 

86 
129,341 

1 

Length 

feet.. 

do.... 

3,477 

Dams,  storage  and  diversion: 

Masonry 

Earth... 

Rockfin 

1,977,867 

9,116,290 

967,147 

1,346,904 

8,817,236 

704,784 

630,053 
298,063 
262,363 

Totol 

12,060,303 

10,868,924 

1,191,379 

Dikes  and  levees: 

If  n<wM 

88.2 
3,942,391 

86 

3,790,950 

3.2 

Volume.^;. ::..:. :..!!..:: ::::;;:::;;:::::::::::::: 

161,441 

Canal  stmetures: 

Costing  over  $2,000- 

Omcrete 

730 
107 

1,482 
328 

6,696 
4,129 

7,226 
44,164 

646 
75 

1,264 
206 

5,978 
3,748 

6,622 
37,087 

86 

Wood. 

Costing  1000  to  12,000- 

Conorete 

32 
218 

woS!!!. . . . . . . . ...... ....;........ ... 

..eubic  yards.. 

117 

Coating  flOO  to  $800- 

Concrete 

718 

Wood 

.cubic  yards. . 

381 

Costing  less  than  $100- 

Concrete 

1.604 

Wood 

.  .cnbic  yards. . 

7,067 

Total— Concrete 

16,184 
48,713 

13,509 
41,116 

2,625 
7,506 

Wood; 

..cubic  yards.. 
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Summarif  ofcomtructum  ruuUij  June  SO,  1916 — Continued. 


Itoms. 


Number. 

Length feet 

Combination^ 

Number 

Length. feet 

Nomber 

Length feet. 

Concrete^ 

Number 

Length feet. 

Total—Nomber 

Length feet. 

CnlTerfes: 
Conmte-> 

Nomber 

Length feet. 

Number 

Length feet. 

Term  coEta— 

Nomber 

Length feet. 

Wood— 

Nomber 

Length feet. 

Total— Number 

Length feet . 

Pipe: 

Concrete 

Meta] 

Terra  cotu  (tile) 

Wood 

Total 

Fhunee: 

Concrete- 
Number 

Length. feet. 

Metal— 

Nomber 

Ungth feet. 

Wood- 
Number 

I>ength feet. 

Total— Number 

Ungth feet. 

Canal  linee: 

Concrete mUi 

Wood do 

Building: 

Offlcee number. 

Residenoee do... 

Power  plants do. . . 

Pumping  stations , do... 

Bams,  storehouses,  etc do. . . 

Total 

Wells: 

Number 

Depth feet. 

Communications: 
Roads.... 

RaUroadB ..............do. 

Telephone  lines do. 

Phones number. 

TransmisBion  lines miles! 

68436— 17— VOL  m ^20 


JuiMaO,191£.  June  30, 1014. 


86 
6,433 

MO 
7,311 

4,013 
86,702 

284 
3,740 


4,«22 
102,186 


1,273 
61,112 

1,146 
40,119 

667 
»,0G2 

2,728 
62,663 


6,714 
102,946 


482,421 
108,386 
634,106 
280,676 


1,670,800 


33 
4,180 

407 
112,633 

1,461 
336,834 


1,001 
462,046 


140.6 
3.0 


75 

620 

10 

64 

300 


1,068 


367 
29,837 


784 

82 

2,664 

1,060 

420 


84 
6,337 

105 
6,004 

3,386 
70,603 

210 
3,101 


3,876 
86,225 


1,120 
61,106 

880 
26,838 

806 
16,101 

2,820 
54,628 


4,685 
148,262 


454,584 

153.688 
461,028 
102,086 


1,252,186 


20 
8,123 

207 
00,126 

1,264 
328,375 


1,500 
421,014 


85.4 
1.7 


74 
488 

13 
63 


1,018 


361 
28,717 


733 

78 

2,376 

1,008 

402 


Inorsase. 


45 
1,217 

627 
15,000 

74 
540 


747 
16,061 


153 
10,007 

266 
18,781 

261 
12,861 

300 

8,035 


1,070 

44,684 


27,887 
30,747 
182,180 
68,640 


818,404 


4 
1,066 

110 
22,407 

107 
6,040 


311 
80,422 


1 

37 
6 

1 
5 


50 


6 
620 


51 

4 
178 
66 
27 
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Summary  of  construction  retuUs,  June  30, 1915 — Continued. 


Items. 


Jane  80, 1915. 


Jane  30, 1914. 


iDcrease. 


Power  developed: 

Water  horsepower 

Steam  horsepower 

Total  horsepower 

Excavation: 

Class  1,  earth cubic  yards 

Class  3,  indurated  material do. . 

Class  3|  rock do.., 

Total 

Coal  mined tons, 

Riprap cubic  yards 

Paving square  yards. 

Concrete  placed cubic  yards 

Cement  u<ied barrels 

Cement  manufactuied  by  United  States do. . 

Sand  cement  manufactured  by  United  States do.. 


29,676 
4,250 


29426 
4,250 


50O 


33,926 


33,376 


660 


115,242,073 
8,178,469 
7,280,196 


100,432,925 
6,668,156 
6,067,391 


14,809.148 
1,510,313 
1,218,804 


130,706,737 


113,168,473 


17,538,365 


47,684 
1,023,396 

616,755 
3,671,838 
3,607,136 

338,462 
1,177,215 


39,474 
616,493 
564,037 
1,933,263 
1,965,499 
838,452 
507,916 


8,310 
406,905 
52,718 
738,575 
541,687 


579,399 


The  Chairman.  The  next  paper  to  be  presented  is  on  the  ^  Irriga- 
tion work  of  the  United  States  Indian  Service,"  by  Mr.  W.  M.  Reed. 


IRRIGATION  WORK  OF  THE  UNITED  STATES  INDIAN  SERVICE. 

By  W.  M.  REED, 
Chief  Engineer,  United  States  Indian  Office,  Departm^ent  of  the  Interior. 

PBEHISTOSIC. 

When  the  first  Spanish  explorers  penetrated  the  region  in  the  Southwestern 
United  States  now  comprised  In  the  States  of  Arizona  and  New  Mexico  they 
found  there  existing  a  state  of  civilization  in  advance  of  that  prevailing  in 
the  eastern  and  humid  parts  of  the  New  World. 

They  also  found  evidence,  in  the  ruins  of  houses  and  canals,  which  led  them 
to  believe  that  a  much  higher  state  of  civilization  had  existed  in  this  locality 
in  the  past,  and  that  the  people  who  had  reached  that  higher  plane  had  eltheiv 
been  exterminated,  had  migrated,  or  had  been  conquered  by  a  stronger  and 
savage  race,  who,  though  perhaps  not  totally  exterminating  them,  had  ab- 
sorbed them  and  their  ways  and  turned  the  course  of  human  life  into  a  retro- 
gressive instead  of  a  progressive  channeL 

These  facts  and  conclusions  are  mentioned  in  the  writing  of  several  of  the 
early  explorers,  and  Francisco  Vasquez  de  Ck)ronado,  in  his  letters  to  his 
Government,  refers  to  the  architecture  and  other  structures,  the  ruins  of  which 
he  found,  as  evidence  that  a  race  superior  to  the  one  which  he  encountered  had 
previously  inhabited  this  area. 

It  is  quite  evident  that  in  this  region,  the  most  arid  of  the  United  States, 
there  existed  several  centuries— perhaps  it  might  be  safe  to  say  many  cen- 
turies— ago  a  state  of  civilization  in  advance  of  any  other  existing  in  any  part 
of  the  present  limits  of  the  United  States  at  that  time,  and  perhaps  on  a 
plane  with  the  civilization  of  that  period  of  the  so-eaUed  Old  World. 
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XABLT  IBBIOATIOZf   BT  THE  INDIANS. 

The  Indians  in  this  great  arid  portion  of  the  United  States  were  skilled  In 
the  methods  of  Irrigation  when  first  visited  by  the  explorers.  They  were  an 
agrlcnltoral  people,  raising  grains  and  In  some  sections  cotton.  They  were 
using  Irrigation  structures  of  great  magnitude,  constructed  at  an  enormous 
expense  of  labor  and  maintained  only  by  a  stubborn  fight  against  the  devastat- 
ing elements  which  threaten  works  of  this  kind  In  the  arid  climates.  They 
evidently  cared  little  for  the  chase,  and  preferred  to  use  thehr  energies  In 
pursuits  that  led  to  a  higher  state  of  dvilhsatlon  rather  than  waste  their  lives 
and  treasure  In  war. 

On  all  sides  of  them,  however,  were  hordes  of  savages  who  made  war  upon 
them  frequently  Plough  to  derive  a  part  of  their  own  subsistence  from  the 
granaries  of  these  peaceful  people,  thereby,  to  a  certain  extent,  receiving 
a  portion  of  their  living  from  the  results  obtained  by  Irrigation. 

The  savage  tribes  have  been  driven  from  place  to  place  and  have  often  faced 
starvation  and  extinction,  but  with  the  agricultural  people  It  Is  different 
Some  of  these  tribes  are  living  upon  the  same  ground,  using  the  same  ditches, 
and  In  some  cases  employing  the  same  methods  to-day  as  when  first  discovered 
by  the  Spaniards  In  1540. 

Perhaps  they  have  not  advanced  as  they  should,  having  had  such  an  advan- 
tage In  the  art  of  agriculture  by  the  use  of  Irrigation,  but  there  have  been 
circumstances  surrounding  them  that  may  be  cited  as  a  reason  why  progress 
has  been  slow  and  why  It  has  been  a  worthy  feat  to  maintain  the  conditions 
In  statu  quo. 

In  the  early  days  It  was  a  struggle  against  the  man  who  wanted  the  food 
they  had  raised,  the  product  of  their  labor,  without  compensation;  It  was  a 
struggle  against  the  savage.  In  later  days  It  has  been  a  struggle  against  the 
man  who  wanted  their  property,  their  lands  and  their  supply  of  Irrigating 
water,  often  without  Just  compensation;  It  has  been  a  struggle  against  the 
more  civilized  man,  and  without  aid  from  the  €k>vemment  the  Indian  would 
undoubtedly  have  succumbed  to  the  latter  and  at  best  to-day  would  only  be  a 
penniless  outcast 

The  white  man  learned  not  only  from  the  Indian  about  the  benefits  and 
advantages  of  Irrigation,  but  sought  knowledge  from  all  available  sources 
and  Is  In  a  position  to  outstrip  his  dark-skinned  brother  and  wrest  from  him 
that  which  Is  rightfully  his. 

ORGANIZATION   OF  A  GOVERNMENT  BUREAU  TO   AOUINISTER   INDIAN   AFFAIRS. 

Early  in  the  existence  of  the  Government  of  the  United  States  It  became 
apparent  to  those  in  charge  that  the  large  population  of  Indians  within  its 
borders  made  the  Indian  problem  a  large  one.  Therefore,  when  the  War 
Department  of  the  United  States  was  created  by  Congress  In  1789,  among  the 
duties  assigned  to  It  were  those  "  relative  to  Indian  affairs." 

In  1824  a  Bureau  of  Indian  Affairs  was  organized  In  the  War  Department 
This,  however,  was  without  legislative  authority.  By  act  of  July  9,  1832, 
Ck)ngre6s  created  the  office  of  Ck)mmlssloner  of  Indian  Affairs,  but  the  real 
organic  act  was  the  one  of  June  80,  1884,  **  to  provide  for  the  organization  of 
the  Department  of  Indian  Affairs." 

Upon  the  creation  of  the  Department  of  the  Interior  on  March  8,  1849,  the 
Bureau  of  Indian  Affairs  was  transferred  thereto,  and  hence  passed  from 
military  to  civil  control. 
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INDIAN  BUREAU  ACTIVITIES  IN   IBRIOATION   MATTERS. 

During  the  period  of  military  control  a  large  part  of  the  United  States  was 
unsettled  and  an  abundance  of  game  existed.  It  was  not  then  thought  neces- 
sary to  begin  to  instill  Into  the  minds  of  the  Indians  ideas  of  civilization.  It 
was  only  necesssary  to  prevent  them  from  committing  depredations  on  the 
white  population,  and  occasionally,  when  through  tribal  strife  or  unfavorable 
conditions  of  the  elements  they  faced  extreme  hardship,  to  relieve  their  dis- 
tress. However,  soon  after  the  bureau  passed  from  the  control  of  the  War 
Department  to  that  of  the  Interior,  plans  for  bettering  the  industrial  conditions 
of  the  Indians  were  undertaken. 

The  great  Southwest,  which  formerly  belonged  to  Mexico,  had  now  become 
a  part  of  the  United  States.  This  had  increased  the  Indian  population,  bringing 
in  some  of  the  most  peaceful  and  progressive  and  also  some  of  the  most  savage 
and  nonprogressslve.  It  brought  new  problems  before  the  Government  and 
required  new  methods  in  the  Indian  Bureau  In  order  to  successfully  handle 
the  situation. 

Irrigation  at  that  time  was  better  understood  by  the  Indian  than  by  the 
white  man,  and  in  the  earliest  stages  of  development  the  so-called  teacher 
was  really  learning  from  the  pupil. 

The  Indian  knew  what  was  required — that  the  water  from  the  streams 
should  be  applied  to  the  lands  In  order  to  raise  crops — and  did  succeed  in 
accomplishing  this,  but  by  slow  and  laborious  methods.  The  white  man  at 
first  knew  little  of  irrigation  methods  or  results  and  really  did  not  favor  its 
practice,  but  when  once  convinced  of  its  utility  brought  into  use  his  l^nowledge 
of  engineering  methods  and  constructed  and  extended  the  work  in  a  more 
practical  and  less  expensive  manner. 

The  greatest  progress,  however,  has  been  among  the  Indians,  who  for  many 
generations  have  lived  from  agricultural  pursuits.  The  warrior  and  hunter  is 
passing  through  what  to  him  is  a  terrible  ordeal.  His  hunting  grounds  are 
gone,  he  is  confined  within  a  certain  restricted  district,  and  must  change  his 
methods  of  living.  In  order  to  avoid  the  "  melting  pot ''  a  little  longer  he  must 
live  from  the  resources  of  his  reservation ;  he  must  live  from  agricultural  and 
stock-raising  pursuits;  and  as  most  of  the  reservations  are  situated  within 
the  arid  or  semlarid  portions  of  the  United  States,  irrigation  must  be  prac- 
ticed in  order  to  succeed. 

So  great  became  the  necessity  for  a  thorough  and  systematic  development 
of  the  irrigation  resources  of  the  various  reservations,  that  the  Bureau  of  In- 
dian Affairs  created  within  itself  an  irrigation  branch  several  years  ago  and 
has  increased  and  perfected  this  force  as  necessity  demanded,  until  now  the 
branch  is  of  considerable  magnitude  and  plays  an  important  part  in  the  uplift 
and  civilization  of  the  Indians  throughout  the  entire  arid  section  of  the  United 
States. 

ORGANIZATION  OF  THE  IRRIGATION   BRANCH. 

The  arid  section  of  the  United  States,  for  the  purpose  of  administration,  is 
divided  into  five  districts  (see  diagram,  p.  296).  This  wns  done  with  a  view  of 
better  and  closer  supervision,  and  the  districts  were  located  with  a  view  of 
equalizing  the  amount  of  work  under  each  superintendent.  Facilities  of  travel 
were  also  taken  Into  account,  this  being  an  important  feature,  as  the  Indian 
reservations  are  scattered  over  a  large  area,  and  for  purposes  of  supervision 
they  must  be  grouped  so  t«s  to  demand  the  minimum  of  travel  in  giving  the 
proper  supervision. 
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The  field  organizaton,  which  Is  under  the  direction  of  and  reports  to  the 
commissioner's  office,  is  as  follows: 

One  chief  inspector  of  irrigation,  who  acts  as  chief  engineer;  one  assistant 
iniq>ector,  who  acts  as  assistant  chief  engineer. 

Seven  superintendents  of  irrigation.  Five  of  these  are  assigned  to  the  va- 
rious irrigation  districts  as  the  field  executive  heads;  one  has  the  general 
supervision  of  the  purely  mechanical  work  in  all  districts ;  and  one  is  an  attor- 
ney with  a  special  knowledge  of  irrigation  law,  whose  duty  takes  him  to  all 
districts,  where  he  advises  in  all  legal  matters.  He  is  specially  charged  with 
the  protection  of  the  rights  of  the  Indians  to  sufficient  water  for  all  their  needs. 

Under  each  superintendent  of  irrigation  in  charge  of  a  district  are  engineers. 


Five  Iirlgatkm  Districts. 

assistant  engineers  and  their  assistants,  and  also  superintendents  of  con- 
struction and  foremen,  mechanics,  laborars,  etc.  There  is  also  at  each  district 
headquarters  a  dishursing  officer  and  small  clerical  force  sufficient  to  take 
care  of  the  strictly  field  business. 

As  irrigation  work  is  one  of  the  elements  used  in  the  civilization  of  the  In- 
dian, but  a  very  small  part  of  the  work  done  hy  the  irrigation  force  is  con- 
tracted. The  Indians*  services  are  utilized  for  all  purposes  as  far  as  they  are 
available  and  competent 

A  large  part  of  the  common  labor  is  performed  by  the  Indians,  and  in  an 
increasing  amount  the  skilled  labor  is  also  being  taken  up  by  them.  In  some 
cases  an  Indian  foreman  has  proven  quite  efficient    A  number  of  the  young 
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Indians  who  return  from  the  Indian  schools  where  manual  training  is  a  promi- 
nent part  of  the  school  work,  take  to  mechanical  work  and  become  efficient 
and  valuable  workmen. 

Investigations  are  being  continually  made  of  the  possibilities  of  irrigation  on 
the  various  reservations,  it  being  the  plan  to  develop  the  projects  approved 
only  as  fast  as  the  necessities  of  the  Indians  demand,  or  as  legal  complications, 
such  as  protection  of  water  rights,  etc,  make  necessary,  but  to  secure  the 
necessary  data  ahead,  in  order  to  be  ready  to  take  up  and  prosecute  work  the 
moment  it  is  needed. 

The  field  irrigation  force  is  therefore  at  all  times  carrying  on  reconnaissance 
surveys,  complete  and  detailed  surveys,  preparation  of  plans  and  estimates, 
construction,  and  irrigation — ^the  actual  application  of  the  water  to  the  land. 

The  projects  to  be  investigated  vary  in  size  from  40  acres  to  120,000  acres  in 
area,  and  the  development  varies  from  the  simplest  kind  of  diversion  and 
contour  canal  with  simple  structures,  to  the  more  complicated,  involving 
storage  reservohrs,  difficult  canal  work,  complicated  structures,  hydroelectric 
development,  pumping  from  de^  wells  and  distributing  water  to  the  lands 
through  impervious  conduits. 

On  some  of  the  reservations  the  value  of  water  is  low,  and  expensive  con- 
struction is  not  Justified  in  order  to  prevent  small  losses ;  while  on  others,  for 
instance  southern  California,  the  value  of  water  reaches  as  high  as  $75»000  to 
$100,000  per  second  foot,  and  demands  expensive  construction  that  will  prevent 
the  waste  of  a  single  pint 

The  accompanying  table  is  an  abstract  of  what  has  been  accomplished,  and  a 
forecast,  from  the  information  at  hand,  of  what  is  possible  on  the  Indian 
reservations  in  the  arid  portion  of  the  United  States. 

It  is  perhaps  interesting  to  note  that  there  are  more  than  115  projects  of  all 
sizes,  upon  which  irrigation  is  or  can  be  installed;  that  more  than  94,000 
Indians  can  be  benefited;  that  there  is  now  under  constructed  ditches  more 
than  460,000  acres  of  land ;  that  it  is  possible  to  increase  this  area  until  more 
than  1,500,000  acres  will  be  under  irrigation ;  that  to-day  the  Indians  are  actu- 
ally farming  by  Irrigation  methods  104,000  acres  that  another  43,000  acres  of 
their  land  is  being  leased  to  and  farmed  by  white  men  and  that  nearly  34,000 
acres  of  Indian  land  has  been  sold  to  white  men  and  is  now  being  irrigated 
fh)m  the  Indian  irrigation  systems. 

The  Indian  Service  has  already  expended  nearly  $12,000,000  in  irrigation 
construction  for  the  Indians,  and  it  will  be  noted  in  the  table  that  it  is  esti- 
mated that  $27,000,000  more  will  be  required  to  develop  up  to  their  capacity 
the  projects  existing  on  the  various  reservations  in  the  arid  section. 

The  total  amount  already  expended  and  the  amount  required  to  fully  com- 
plete all  the  projects  seems  quite  large ;  but  when  considered  from  an  acreage 
basis  it  will  be  seen  that  the  cost  is  quite  reasonable  when  compared  to  the 
average  cost  of  irrigating  lands  in  the  arid  portion  of  the  United  States. 

The  Indian  has  not  embraced  his  opportunities  for  the  development  of  lands 
to  the  same  extent  that  white  men  probably  would  have  done.  However,  be- 
hind the  white  men  are  many  generations  of  civilized  ancestors,  while  many 
of  the  Indians  were  born  in  a  state  of  savagery  and  most  of  them  are  not  more 
than  one  generation  removed  from  that  state.  Their  advancement  has  been 
thought  by  many  to  have  been  slow,  but  who  can  point  to  a  race  which  in  one 
or  two  generations  has  risen  from  the  depths  of  savagery  to  the  plane  of  civi- 
lization upon  which  the  American  Indian  stands  to-day? 
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OONCLUSIONB. 

The  savage  in  the  process  of  evolution  to  the  status  of  a  civilized  man  must 
develop  all  his  latent  faculties,  and  perhaps  most  often  first  shows  signs  of 
advancement  in  the  agricultural  and  mechanical  arts;  and  long  before  he  is  a 
poet  or  other  literary  genius,  he  is  a  successful  farmer  or  skilled  mechanic 
Farming  by  irrigation  is  acknowledged  as  the  highest  and  most  sdentiflc  type 
of  farming,  and  therefore  is  it  not  safe  to  conclude  that  the  Indian,  with  his 
environment,  with  his  natural  tendencies  and  the  tendencies  of  this  particular 
era,  will  profit  more  firom  the  Qovemment*s  activities  in  irrigation  development 
than  from  any  other  single  activity  in  its  inrogram  for  the  civilization  of  the 
American  Indian? 

The  Chaibkan.  The  next  paper  is  entitled  ^^  The  combination  of 
water  resources  for  irrigation  and  power  development,"  by  Mr. 
George  O.  Anderson,  of  Los  Angeles.  This  subject,  in  my  opinion, 
is  becoming  more  and  more  important.  The  coordination  of  water 
power  and  irrigation  bids  fair  to  settle,  and,  indeed,  in  many  places 
has  already  settled,  the  controversies  and  many  of  the  troubles  that 
have  arisen  as  to  the  use  of  water  both  for  irrigation  and  for  power. 
Indeed,  I  know  of  one  locality  in  which  the  use  of  water  for  irrigation 
has  been  coordinated  with  the  use  of  water  for  power  to  such  an 
extent  that  old  controversies  have  been  smoothed  out.  During  the 
past  irrigation  season  an  entire  irrigation  district  voluntarily  gave 
up  nine-tenths  of  the  water  to  which  it  was  entitled  under  prior 
appropriation  in  order  that  a  water-power  plant  might  continue  in 
service  and  serve  in  turn  irrigators  living  in  adjoining  areas,  who 
were  dependent  upon  water  pumped  by  hydroelectric  power.  Mr. 
Fuller  will  kindly  read  Mr.  Anderson's  paper. 


THE  COMBINATION  OF  WATER  RESOURCES  FOR  IRRIGATION 
AND  POWER  DEVELOPMENT. 

By  G.  G.  ANDERSON, 

Consulting  CMl  Engineer,  Loa  Angeles,  Oal. 

The  uses  to  which  hydroelectric  energy  can  be  applied  In  connection  with 
Irrigation  devel<^ment  are  many  and  varied,  as  a  moment's  reflection  will  re- 
veal. Apart  altogether  from  the  application  of  Irrigation  to  extended  areas, 
beyond  the  original  scope  of  the  project  itself,  there  are  the  minor  uses  of 
power  through  the  settlements  built  up  in  the  cultivation  of  the  irrigable  area, 
for  domestic  lighting  and  heating,  and  for  the  Innumerable  purposes  In  con-i 
nection  with  the  farm  buildings,  for  which  electric  power  is  steadily,  in  fact 
rapidly,  displacing  hand  labor.  These  have  been  called  minor  uses,  but,  as  will 
be  briefly  referred  to  later,  they  have  been  shown  in  some  instances  to  be  of  such 
importance  as  to  justify  operation  in  certain  seasons  that  would  otherwise  be 
unprofitable. 
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On  strictly  physical  coDslderations  the  combination  of  power  development 
with  irrigation  works  does  not,  at  first  glance,  appear  to  be  practical,  or,  in 
the  larger  sense,  economical.  The  primary  consideration  in  irrigation  construc- 
tion is,  naturally,  the  conservation  of  water  and  elevation.  The  development 
of  electrical  energy  by  water  power  involves  the  dissipation  of  the  latter 
element — elevation.  On  first  thought  it  does  not  seem  that  such  dissipation 
can  be  made  on  irrigation  works  without  great  loss  of  territory.  And  the  use 
of  water  for  power  production,  viewed  from  the  same  standpoint,  would  seem 
to  imply  a  loss  of  water  for  irrigation  purposes  or  to  necessitate  the  employ- 
ment of  secondary  storage  reservoirs,  in  which  to  impound  the  waters  so  used 
for  power,  to  be  carried  over  to  the  periods  when  required  for  application  to 
irrigation  purposes. 

That  view  of  the  combined  development  applies  to  irrigation  as  practiced 
under  conditions  whare  elevation  must  be  economized,  so  to  speak,  to  cover 
territory,  first,  and  to  afford  only  the  requisite  canal  gradients ;  second,  irriga- 
tion systems  in  which  the  main  canals  are  so  located  that  sudden,  sharp 
changes  of  gradient  exist  are  rare.  Where  they  do  exist,  power  can  be  de- 
veloped by  utilization  of  the  difference  in  elevation  between  the  two 
*'  benches,**  without  involving  any  material  loss  of  water.  Ordinarily  such  loss 
of  water  would  not  be  economical,  broadly  speaking,  the  necessity  for  irrigation 
implies  a  scarcity  of  water,  or  if  not  actual  scarcity,  at  least  a  condition  when 
all  the  available  supply  can  be  economically  and  profitably  utilized. 

Extending  the  viewpoint  to  some  extent,  the  second  impression  is  that  an 
alliance  of  power  devel(^ment  with  irrigation  would  not  be  practicable,  because 
the  generation  of  power  is,  or  becomes,  a  continuing  necessity,  while,  in  the 
greater  field  in  which  irrigation  is  practiced,  it  is  only  during  a  more  or  less 
limited  period  of  the  year,  when  water  is  applied  to  the  land.  Following  out 
that  thought,  the  practice  Is,  that  during  the  non-hrrigation  season  the  water 
supply  is  conserved  in  storage  for  use  in  the  irrigation  season,  to  the  extent, 
in  the  older  and  more  highly  developed  irrigation  regions,  of  completely  con- 
serving the  available  supply.  In  the  accomplishment  of  that  desirable  result  It 
would  appear  that  the  use  for  power  development  throughout  the  entire  year 
would  not  contribute,  but,  on  the  contrary,  would  reduce  the  storable  quantity 
by  the  amount  required  for  power  purposes  unless,  as  has  been  previously  sug- 
gested, there  could  be  secondary  storage  reservoirs  of  ample  capacity  for  the 
needs  of  the  irrigable  area,  in  volume,  and  so  located  as  to  afford  the  sufficient 
service  in  respect  to  elevation ;  and  upon  the  lower  levels,  or,  as  one  may  say, 
the  plains  level  as  applied,  broadly,  to  the  irrigation  regions,  the  number  and 
extent  of  such  secondary  storage  reservoirs  are  few  and  limited. 

Such  conditions  exist  In  large  measure  through  the  irrigation  region  and, 
perhaps,  more  peculiarly  to  the  older  districts  where  irrigation  has  been  prac- 
ticed for  the  longest  period.  And  it  is  therefore  true,  that  the  Instances  of  the 
combination  of  water-power  development  and  irrigation  development  are  not 
numerous.  It  is  probably  also  true  that  conditions  exist  in  the  older  regions 
similar  to  those  in  the  newer,  where  such  combinations  have  been  installed, 
and  that  equally  beneficial  results  would  be  obtained  by  such  development  in 
those  older  regions. 

It  has  been  said  that  *' combination  projects  for  both  irrigation  and  power 
*  *  *  can  often  be  made  highly  profitable  where  commercial  success  for 
either  project  alone  would  be  impossible.'*  (Engineering  Record,  vol.  60,  p. 
695.) 

Without  stopping  for  the  moment  to  consider  that  phase  of  the  subject,  it 
remains  to  be  pointed  out  that,  in  the  later  developments,  there  are  some  phases 
of  the  application  of  power  that  materially  aid  irrigation  develq[)ment,  simply 
as  such. 
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It  frequently  occurs  that  above  the  highest  elevation  upon  which  canals  to 
serve  irrigable  areas  by  gravity  can  be  economically  constructed,  there  are 
large  areas  of  land  of  fine  quality.  These  would  remain  in  the  arid  condition 
but  for  the  fact  that  they  can  be  served  by  water  pumped  from  the  gravity 
canal  by  power  generated  from  water  carried  in  it. 

In  addition  to  that  the  irrigated  area  lying  under  the  gravity  canal  can  be 
materially  extended  by  applying  water  pumped  from  underground  sources  to 
the  adjacent  area  and  applying  the  water  diverted  from  the  stream  by  the 
gravity  canal  to  the  more  remote  regions. 

Again,  the  experience  of  nearly  all  irrigation  projects  has  been  that  areas 
of  lowland  become  overlrrigated  and  eventually  required  to  be  drained. 
Ordinarily  surface  drainage  is  not  possible  of  complete  etfectiveness,  which  can 
be  secured  by  pumping,  when  the  excess  waters  can  be  delivered  to  ditches 
and  again  applied  to  areas  needing  Irrigation. 

These  are  the  general  conditions  under  which  hydroelectric  energy  and  irri- 
gation supply  can  be  developed  economically  in  combination.  Brief  reference 
will  be  made  to  a  few  instances  of  such  developments  as  have  been  made,  not 
in  any  sense  intended  to  be  comprehensive  but  rather  illustrative. 

On  the  Bear  River,  Utah,  an  irrigation  system  has  been  projected  with  canals 
on  each  side  of  the  river.  These  were  subsequently  connected  by  siphon,  lead- 
ing both  canals  to  the  power  house  for  electrical  development,  serving  the  pur- 
pose not  only  of  power  development,  but  of  Improved  service  on  the  irrigation 
system,  permitting  the  service  of  water  supply  to  both  canals  from  either  intake. 
The  streams  afforded  an  ample  water  supply  for  power  purposes  during  the 
nonlrrigation  season  and  the  earlier  part  of  the  irrigation  season,  leaving  a 
somewhat  diminished  volume  during  the  remainder  of  the  season.  (Bngineering 
News,  vol.  63,  p.  875.) 

At  Bingham  City,  Utah,  a  power  development  was  made  in  combination  with 
a  system  used  largely  for  domestic  purposes,  for  which  there  was  little  or  no 
direct  irrigation.  Irrigation  was,  however,  made  possible  by  the  pumping  of 
water  from  weUs,  ranging  from  12  to  85  feet,  a  satisfactory  water  supply  thus 
being  obtained,  while  there  was  only  a  limited  supply  from  the  direct  stream 
flow. 

The  cost  of  pumping  from  depths  of  20  feet  for  the  supply  of  from  40  to  50 
acres  was  about  $1.50  per  acre  for  the  season  compared  with  the  average  cost 
of  maintenance  and  operation  of  gravity  canals  in  the  neighborhood  of  $1.25 
per  acre.     (Engineering  News,  vol.  54,  p.  285.) 

The  Davis  and  Weber  Counties  Canal  is  one  of  the  early  irrigation  ditches 
in  Utah,  diverting  about  425  cubic  feet  per  second  from  the  Weber  River. 

The  Riverdale  Hydroelectric  Plant  enlarged  the  canal,  adding  800  cubic 
feet  per  second  to  its  capacity,  and  from  another  ditch  18  cubic  feet  per  second 
more,  and  generates  power  for  lighting  and  commercial  purposes  in  the  city  of 
Ogden  and  for  interurban  service  between  Salt  I^ike  and  Ogden. 

All  of  the  water  supply  is  available  for  power  purposes  from  September  15 
to  April  15  and  818  cubic  feet  per  second  during  the  balance  of  the  year. 

When  the  power  development  was  made  the  canal  was  improved  by  lining 
It  with  concrete  to  prevent  the  loss  by  seepage  in  transportation. 

Formerly  nearly  25  per  ceot  of  the  water  was  lost  In  passing  down  the  canal 
and  12,000  acres  only  were  supplied  with  water.  This  loss  has  been  eliminated 
entirely  with  the  consequent  increase  of  the  Irrigated  area  and  a  better  sui^ly 
of  water,  an  economy  of  double  value.     (Bngineering  Record,  vol.  66,  p.  652.) 

In  connection  with  the  Minidoka  project,  Idaho,  United  States  Reclamation 
Service,  the  combination  of  gravity  and  pumped  water  supply  has  been  made. 
There  are  altogether  122,000  acres  served  by  water  on  both  sides  of  the  Snake 
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River,  of  which  71,Q00  acres  are  under  gravity  canal  and  the  balance  supplied 
by  pumped  water.  The  total  water  supply  is  in  excess  of  the  requirements. 
(Engineering  News,  voL  66,  p.  4.) 

Some  interesting  details  of  the  features  of  this  power  plant  and  the  uses  to 
which  the  power  is  applied,  including  the  electric  heating  of  the  local  high 
school,  are  given  in  the  Reclamation  Record  for  April,  1914.  Ten  thousand 
horsepower  is  developed,  90  per  cent  of  which  is  required  during  the  irriga- 
tion season,  but  the  plant  would  be  idle  during  the  winter  exc^t  for  the  ezt^i- 
slve  use  of  power  in  the  towns  and  on  the  farms  for  heating  and  cooking  as 
well  as  for  light  and  power.  Household  use  includes  lighting,  ironing,  wash- 
ing machines,  vacuum  cleaners,  and  cookstoves— a  statement  which,  aptly  sum- 
marizes the  varied  uses  to  which  hydroelectric  energy  can  be  applied  in  combi- 
nation with  irrigation  development 

In  closing,  reference  may  be  made  to  the  fact  that  in  some  few  localities 
the  water  used  for  the  generation  of  hydroelectric  power  may  be  applied  to 
irrigation  purposes  below  the  lowest  power  house.  An  instance  of  that  occurs 
in  southern  Oallfomia,  where  irrigation  had  not  been  practiced  to  any  con- 
siderable extent  prior  to  the  power  development,  largely  due,  presumably, 
to  the  prohibitive  cost  of  bringing  water  to  the  lands  solely  for  irrigation 
purposes.  So  far  as  known  the  combination  has  not  been  operated  suffi- 
ciently long  to  test  the  accuracy  of  the  Judgment  that  the  combination 
project  can  be  made  highly  profitable  for  both  "where  commercial  success 
for  either  project  alone  would  be  impossible.*'  Commercial  success  could 
not  have  been  secured  for  the  irrigation  project  alone,  while,  on  the  other 
hand,  such  success  did  attend  the  power  project  alone.  It  is,  however,  an 
example  of  one  development  following  upon  the  other,  though  ordinarily 
the  reverse  order  has  been  observed. 

Mr.  FuLiiEB.  It  seems  to  me,  in  comiection  with  irrigation  projects, 
that  the  one  thing  necessary  is  the  combination  of  power  and  irri- 
gation. I  have  seen  many  examples  where,  for  instance,  an  irri- 
gation project  might  supply  certain  lands,  and  yet  power  could 
be  developed  in  conjimction  with  the  project,  and  the  power  so  de- 
veloped could  be  used  for  pumping  water  against  abnormally  high 
heads.  The  mere  fact  that  the  load  factor  seems  to  follow  in, 
occurring  at  a  time  when  the  irrigation  water  supply  is  plentiful, 
meets  an  ideal  irrigation  project  condition.  In  connection  with 
irrigation  projects  I  think  the  power  feature  or  the  power  possi- 
bilities should  be  investigated  carefully  and  thoroughly. 

The  Chaibman.  This  completes  the  list  of  papers  on  the  after- 
noon's program.  The  papers  have  covered  a  very  wide  range  of 
irrigation  and  drainage  subjects.  I  have  no  doubt  there  are  some 
here  who  wish  to  discuss  the  papers.  I  am  informed  that  Senor 
Mercau,  of  Argentina,  will  discuss  the  paper  through  the  interpreter. 

Senor  Mebgau.  I  desire  to  make  a  general  statement  about  this 
irrigation  plan.  The  authors  have  treated  only  the  actual  engi- 
neering features  of  the  projects  and  have  not  dealt  with  the  legal 
procedure  relating  to  these  works  of  irrigation.  I  would  suggest, 
therefore,  if  this  congress  shall  see  proper  to  do  so,  that  you  adopt  a 
resolution,  so  that  the  next  congress  will  study  the  different  legal 
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proceedings  in  the  different  countries.  They  differ  very  much  in 
each  of  the  South  American  countries  from  the  legal  procedure  in 
the  United  States;  that  is,  as  referring  to  irrigation  and  sources  of 
power.    I  thank  you. 

The  Chairman.  The  suggestion  is  one  that  has  been  followed  with 
respect  to  water  power.  A  paper  was  read  yesterday  by  Mr.  Some 
G.  Brown,  of  Minneapolis,  before  Section  Y,  which  went  somewhat 
extensively  into  laws  concerning  water  power.  This  proposition  con- 
cerning the  laws  with  respect  to  irrigaticm  comes,  I  believe,  with 
considerable  force.  Is  there  any  suggestion  in  regard  to  the  subject? 
Perhaps  it  would  be  a  good  idea  to  ask  Senor  Mercau  to  draft  such 
a  resolution  as  he  thinks  would  cover  the  subject,  to  which  he  has 
evidently  given  considerable  thought.  Is  there  any  objection  to  that 
suggestion? 

Mr.  FoBTiER.  Mr.  Chairman,  allow  me  to  make  a  suggesticm  some- 
what similar  to  yours,  and  that  is  that  a  committee,  of  which  Dr. 
Mercau  shall  be  a  member,  be  appointed  to  consider  the  subject,  and 
to  report  at  a  subsequent  meeting  of  the  irrigation  subsection. 

The  motion  was  duly  seconded  and  carried. 

The  Chairman.  I  believe.  Prof.  Fortier,  you  were  chairman  of 
that  section,  and  I  will  ask  you  to  appoint  the  other  members  of  that 
committee. 

Is  there  any  further  discussion  with  reference  to  these  papers  or 
these  subjects? 

Mr.  Fortier.  Mr.  Chairman,  I  would  like  to  hear  some  discussion 
of  a  few  points  in  Mr.  Newell's  paper.  I  refer  in  particular  to  the 
statement  that  from  20  to  25  per  cent  of  the  irrigated  lands  of  the 
West  are  ruined  by  seepage  and  the  attendant  ills,  or  by  an  overdose 
of  water.  I  am  not  sure  that  anyone  here  is  in  a  position  to  either 
refute  or  corroborate  that  statement,  since  no  census  has  ever  been 
taken,  to  my  knowledge,  of  the  amount  of  lands  actually  damaged 
by  the  waste  of  water  from  irrigated  lands  and  from  irrigation 
ditches.  But  the  statement  strikes  me  as  being  rather  too  large.  I 
was  not  sure  whether  Mr.  Newell  included  all  of  the  reclamation 
works  or  only  those  under  the  Beclamation  Service;  but  if  his  state- 
ment was  general  and  intended  to  cover  the  entire  irrigated  area, 
which  to-day  amounts  to  15,500,000  acres  all  told,  then  I  am  inclined 
to  think  that  from  20  to  25  per  cent  of  that  area  is  not  ruined  in  that 
way. 

In  the  State  of  Nevada  there  is  comparatively  little  land  ruined 
in  that  way,  simply  because  the  rainfall  is  so  light,  being  only  about 
7  inches,  and  the  amount  of  available  water  so  scarce  that  I  place  the 
percentage  at  a  very  low  figure  in  Nevada.  The  same  is  true  of 
Wyoming.    I  am  inclined  to  think  the  percentage  of  land  ruined  in 
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Montana  could  not  be  over  3  or  4  per  cent.  Coming  to. California, 
according  to  the  reports  our  office  prepared  through  Mr.  Adams,  of 
California,  during  the  past  year  or  so,  California  irrigates  about 
3,500,000  acres.  While  it  is  true  that  in  certain  parts  a  lot  of  land 
has  been  damaged  in  this  way,  yet  I  think  the  total  percentage,  even 
in  California,  would  not  be  over  7,  or  perhaps  10,  per  cent  at  most. 

Colorado  is  the  next  leading  State  in  regard  to  irrigation,  being 
about  the  same  as  California.  In  Colorado  it  is  also  true  there  are 
large  areas  in  the  Grand  River  Valley  and  Arkansas  Valley  and  in 
the  northern  part  of  the  State  that  are  affected  injuriously  in  this 
way;  but  even  in  Colorado  the  percentage  would  not  be,  I  think,  as 
high  as  20  or  25  per  cent.  I  would  like  to  hear  an  expression  of 
opinion,  Mr.  Chairman,  on  that  point,  if  possible. 

The  Chairman.  Oentlemen,  you  have  heard  the  remarks  of  Prof. 
Fortier.  Is  there  anyone  here  who  has  made  any  observation  on  the 
subject  and  who  can  give  us  any  light? 

Mr.  Fuller.  Mr.  Chairman,  in  my  paper  which  I  presented  yes- 
terday I  gave  the  area  of  water-logged  land  under  irrigation  projects 
in  some  five  or  six  of  the  States.  I  think  they  included  some  of  the 
largest  ones.  While  in  some  sections  there  were  places — for  instance, 
in  Texas — ^where  50  per  cent  was  water-logged  and  required  drain- 
age, and  in  Colorado  there  was  something  over  250,000  acres  requir- 
ing drainage,  notwithstanding  that,  if  you  took  that  total  water- 
logged area  and  compared  it  with  the  total  area  irrigated,  I  think 
that  about  10  per  cent  probably  would  be  a  very  fair  estimate.  I  do 
not  believe  it  would  reach  25  per  cent. 

Mr.  Fortier.  I  think,  according  to  your  figures  given  in  your 
paper,  it  is  about  8  per  cent. 

Mr.  Fuller.  That  is  pirobably  correct.  It  seems  to  me  that  is  a 
very  serious  matter  and,  considering  the  rate  at  which  the  area  is 
becoming  water-logged  through  overuse  and  misuse  of  water,  in  a 
very  few  years  we  are  going  to  have  to  face  a  problem  that  will  be  a 
serious  one — a  problem  that  is  going  to  be  very  serious.  That  is  my 
opinion.  I  would  like  to  have  an  expression  on  that  point  as  to 
whether  the  subject  is  one  that  should  give  us  concern  at  this  time. 

The  Chairman.  Another  point  in  connection  with  that  is  this: 
Are  not  drainage,  tiling,  and  corrective  measures  of  that  kind  re- 
claiming water-logged  areas  to  a  considerable  extent,  so  that  we  do 
have  some  compensatory  feature  in  it  after  all?  I  know  that  in 
northern  Utah  they  are  draining  quite  a  considerable  area,  something 
like,  as  I  recall  it,  20,000  acres,  that  have  for  10  or  more  years  been 
quite  without  value  on  account  of  lack  of  drainage  and  being  water- 
logged. Some  of  those  lands  that  I  observed  this  fall  have  raised 
their  first  crop  of  wheat  that  has  been  put  on  them  for  a  Icmg  time. 
Is  there  anyone  else  who  has  made  observations  on  that  subject? 
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Mr.  Fuller.  Mr.  Chairman,  is  it  not  the  case,  when  drainage  sys- 
tems have  been  installed,  that  to  remedy  the  evil  it  is  necessary  to 
continue  the  operation  of  the  drainage  system  indefinitely  ?  That  is, 
it  is  not  a  temporary  procedure,  but  must  be  run  hand  in  hand  with 
the  irrigation  system? 

The  Chairman.  Oh,  yes. 

Mr.  Fuller.  Then,  to  that  burden  of  irrigation  must  be  added  the 
burden  of  drainage.  There  is  this  possibility  in  connectibn  with 
drainage:  I  have  in  mind  one  particular  section  in  Ariz<ma,  where 
there  are  some  14,000  acres  out  of  20,000  acres  that  have  been  irri- 
gated for  the  past  20  years,  which  are  now  water-logged  and  for 
which  a  drainage  system  is  being  put  in.  I  remember  some  10  years 
ago,  in  some  engineering  work  I  did  in  that  section,  the  water  plane 
was  20  feet  below  the  surface.  It  is  now  within  3  feet  of  the  surface. 
I  had  in  mind  at  that  time  the  use  of  that  recovered  water,  mixed 
with  canal  water,  on  land  lying  lower,  and  it  was  very  possible  and 
feasible,  since  there  was  a  large  area  that  could  be  irrigated,  and  in 
that  way  possibly  compensate  for  the  cost  of  the  drainage,  but  the 
alkali  was  so  extensive  that  the  project  was  not  feasible  at  this  time. 
But  as  the  alkali  becomes  shallow — ^you  imderstand,  a  soil  may  be 
alkaline  and  may  be  made  so  by  the  rising  water  plane — ^in  time,  as 
the  irrigation  water  is  applied,  the  percentage  of  alkali  may  be  re- 
duced greatly  and  the  water  may  be  relatively  pure,  so  that  subse- 
quently that  water  may  be  used  for  the  irrigaticm  of  these  lower  lying 
lands.  So  it  may  not  be  as  serious  matter  as  we  think  if  we  take 
into  accoimt  the  possibility  of  using  that  recovered  surface  water 
for  the  irrigation  of  other  lands  at  a  higher  or  lower  elevation.  Of 
course,  in  the  first  case  it  would  have  to  be  pumped  up. 

Mr.  FoRTiER.  Mr.  Chairman,  I  can  confirm  the  last  speaker's  state- 
ment, that  irrigation  can  be  practiced  without  water-logging.  I  do 
not  mean  to  be  understood  to  say  that  we  can  apply  water  to  porous 
soil  and  prevent  waste.  There  is*  bound  to  be  waste,  but  we  can  do 
very  much  in  preventing  this,  both  in  the  seepage  loss  in  transmission 
and  in  the  evaporation  feature  as  well  as  in  the  preparation  of  the 
land  and  the  application  of  the  water.  To-day  I  am  not  nearly  so 
much  alarmed  over  the  injurious  effect  of  water-logging  on  western 
land  as  I  was  12  or  15  years  ago.  I  believe  that  the  matter  is  under 
control.  I  do  not  wish  to  receive  any  credit  whatever  for  that.  I 
think  the  credit  belongs  to  my  colleague,  Mr.  Elliott,  who  worked  for 
years  in  correcting  that  abuse  and  in  striving  to  outline  the  piroper 
methods  of  draining  irrigated  lands. 

Mr.  WnjjAMS.  Mr.  Chairman,  I  think  there  is  another  interesting 
relation  between  drainage  and  irrigation  that  is  developed  more  in 
the  eastern  half  of  the  United  States.  I  think  they  go  more  closely, 
hand  in  hand,  as  you  approach  more  humid  climatic  conditions.    For 
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instance,  in  the  Sacramento  Valley,  which  is  practically  humid  half 
the  year,  the  drainage  is  more  important  with  respect  to  the  irrigated 
areas  than  it  is  in  the  more  arid  regions.  In  fact,  drainage  was 
developed  for  wheat  growers  before  irrigation  was  taken  up,  and 
since  irrigation  has  gone  in,  the  water  level  has  come  up,  the  same 
as  Mr.  Fuller  cited,  within  a  very  short  distance  of  the  surface,  so 
the  drainage  problem  has  increased.  As  you  come  east  into  the  humid 
regions  I  have  found  in  my  experience  that  the  tile-drained  lands 
and  the  swamp  lands  which  have  been  drained  are  not  immune  from 
the  effects  of  a  drouth,  and  that  instead  of  irrigation  following  drain- 
age, we  have  drainage  following  irrigation.  As  an  example  of  this, 
some  of  the  Dismal  Swamp  has  been  drained.  Farmers  are  now 
taking  up  the  question  of  irrigating  that  very  same  land.  There  is 
trouble  in  the  Everglades  in  Florida.  As  the  drainage  question  is 
being  solved,  the  irrigation  problem  comes  in,  and  will  probably  be 
more  difficult  than  the  drainage  problem  in  the  first  instance. 

The  Chairman.  I  think  that  last  statement  is  especially  true  with 
respect  to  the  Everglades.  The  danger  is  there,  that  if  you  do  not 
follow  your  drainage  by  irrigation,  your  land  is  liable  to  bum  up. 
Are  there  any  further  remarks  on  the  subject? 

Mr.  FuiiLER*  Mr.  Chairman,  there  is  one  question  I  should  like  to 
ask  in  connection  with  Mr.  Beed's  paper.  Prof.  Fortier  stated  the 
cost  of  reclamation  varied  from  $28  to  $32  per  acre. 

Mr.  Fortier.  I  did  not  read  the  whole  paper.  I  think  that  was  a 
low  average.  Those  are  figures  I  found  in  the  first  column,  but  I 
think  the  others  are  high. 

Mr.  FuUiER.  I  was  wondering  why  it  was  possible  to  reclaim  land 
so  cheaply  under  the  Indian  Service  when  we  know  the  general  coA 
iR  from  $50  to  $60  in  private  projects.  It  may  be  that  the  fact  that 
the  Indian  Department  does  not  have  to  consider  large  impounding 
or  diversion  works  explains  it.  I  know  some  of  them  comprise 
merely  pumping  projects  in  attenipting  to  utilize  the  supply. 

The  Chairman.  It  has  been  my  observation  that  the  Indian  Serv- 
ice irrigation  projects  are  likely  to  be  selected  with  a  little  more 
caution  and  do  not  indicate  quite  as  much  plunging  into  unknown 
realms  as  the  irrigation  projects  constructed  elsewhere.  The  guard* 
ianship  imposed  by  the  Government  seems  to  be  especially  effectual 
in  that  particular  point 

Mr.  FoRTEBR.  Mr.  Chairman,  I  desire  to  read  now  from  Mr. 
Newell's  abstract,  in  the  closing  paragraph  of  which  he  states  that 
^^  the  crucial  point  in  irrigation  and  drainage  is  not  so  much  these 
matters  of  engineering  as  it  is  the  more  difficult  problem  of  the  use 
of  the  reclaimed  land,"  etc.  I  think  we  have  there  a  very  vital  ques- 
tion, which  I  would  like  to  hear  discussed. 
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The  Chairman.  We  would  all  be  delighted  to  hear  it  discussed,  I 
am  sure.  Will  some  one  please  volunteer?  I  think  the  truth  of  that 
suggestion  has  been  brought  home  to  so  many  people,  especially  some 
that  have  invested  large  amounts  of  money  in  irrigation  projects, 
that  there  ought  to  be  a  very  full  and  free  discussion  of  it.  I 
am  sure  there  would  Se  if  we  could  only  bring  it  up  among  a  group 
of  investment  bankers  or  something  of  that  kind.  If  there  is  no  dis- 
cussion on  that  point 

Mr.  FuiiiiER  (interrupting).  If  there  is  not  going  to  be  any  dis- 
cussion I  want  to  start  one.  This  is  a  very  serious  question,  to 
my  way  of  thinking.  We  have  expended  millions  of  dollars  in 
irrigation  works  throughout  the  West.  It  has  been  assumed  man; 
times  that  all  that  was  necessary  to  do  was  to  create  the  irriga- 
tion works  and  supply  the  water  to  the  land,  and  the  rest  of  it 
would  be  an  easy  matter;  that  the  people  in  the  East  were  look- 
ing for  homes  and  wanted  to  get  back  to  the  soil.  That  is  true 
to  a  large  extent.  There  are  a  great  many  people  who  would 
like  to  get  back  to  the  soil  if  they  knew  something  about  it.  It 
was  brought  to  my  attention  several  years  ago  when  a  certain  irri- 
gation project  was  contemplated.  The  promoter  spent  some  time 
at  a  certain  factory  in  Milwaukee,  and  at  the  luncheon  hoiir  was  asked 
to  discuss  irrigation  possibilities  or  practices  in  the  West.  Being 
a  very  interesting  talker  it  seemed  he  had  impressed  them  with 
the  wonderful  possibilities  under  these  irrigation  projects  in  the 
West,  so  that  the  entire  time  was  occupied  in  this  discussion.  He 
told  me  that  in  the  afternoon  as  he  walked  through  the  factory 
he  had  dozens  and  dozens  of  inquiries  from  workmen  who  wanted 
his  name,  wanted  to  know  where  they  could  reach  him  so  they 
could  learn  more  about  the  possibilities  of  getting  back  to  the  soil 
in  the  West. 

It  impressed  me  that  that  is  the  kind  of  colonization  work  it 
would  be  necessary  to  do;  that  is,  to  go  amcmg  the  people  and 
impress  them  with  the  possibilities,  and  in  that  way  take  the  people 
to  the  land.  On  the  other  hand,  it  has  been  said  that  there  was 
a  possibility  of  getting  a  class  of  people  on  our  western  areas  that 
were  not  suitably  and  were  not  farmers  and  that  would  possibly 
make  a  failure  of  it  It  has  been  my  observation  that  if  you  take 
a  business  man  from  the  East  and  put  him  out  on  an  irrigated 
area  and  instruct  him  properly  in  the  use  of  water  and  only  keep 
him  away  from  the  old  pioneer,  he  will  be  all  right,  because  the 
old  pioneer  has  adopted  the  practice  that  has  been  forced  upion 
him,  due  to  an  unregulated  stream  flow.  We  all  know  that  during 
times  when  we  were  compelled  to  use  unregulated  stream  flows  we 
were  compelled  to  conserve  moisture  in  the  soil  when  it  was  plen- 
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tiful.  If  we  can  keep  him  away  from  that  mfluence  and  mstruct 
him  properly  he  will  make  a  greater  success  as  an  irrigation  farmer 
than  the  majority  of  the  old  farmers  who  have  practiced  it  for 
years.  I  have  seen  that  worked  out  in  California,  Arizona,  Colo- 
rado, and  in  other  sections.  It  requires  business  methods  and  busi- 
ness applications,  and  if  that  principle  is  followed  there  is  no  ques- 
tion as  to  the  ultimate  success  of  it. 

I  believe,  therefore,  that  if  a  few  business  people  who  have  had 
to  work  hard  and  have  not  been  able  to  accumulate  anything  for 
a  rainy  day  can  be  gotten  out  there  they  will  make  a  success  of  it. 
I  think  then  if  we  can  eliminate  the  colonization  bureau  scheme 
vhereby  various  irrigation  projects  employ  certain  agencies  to  ad- 
vertise the  lands  and  the  possibilities,  and  if  we  can  secure  the 
confidence  of  the  eastern  people — ^not  the  investor  necessarily,  but 
the  man  of  ordinary  means — ^we  will  then  have  secured  a  greatly 
needed  influx  of  desirable  people  for  our  western  lands. 

I  do  not  know  that  many  of  you  are  acquainted  with  the  condition 
that  does  exist  under  these  reclamation  projects,  both  private  and 
Government,  in  the  Western  States.  There  are  vast  areas  under  all 
of  them  that  are  lying  idle  to-day,  for  which  there  is  water  avail- 
able, and  yet  which  are  not  used  l)ecause  of  the  lack  of  people. 
The  result  of  that  is  that  the  overhead  expense  must  go  on  just  the 
same,  and  the  few  people  who  now  colonize  the  land  must  bear  that 
overhead  expense.  I  speak  more  particularly  of  private  projects 
when  I  say  that.  It  is  necessary  that  some  scheme  be  adopted 
whereby  we  can  people  the  western  lands.  I  have  always  felt  that 
is  a  duty  of  the  Federal  Government.  I  think  the  Federal  Govern- 
ment should  establish  a  colonization  bureau  upon  a  very  broad  scale, 
and  should,  by  illustrated  stereopticon  lectures,  present  the  possi- 
bilities to  the  business  men  in  the  East. 

Mr.  Sutton.  Mr.  Chairman,  I  think  every  irrigation  engineer  has 
been  confronted  with  problems  like  that  for  the  last  10  years,  pos- 
sibly. The  suggestion  of  the  gentleman  from  Argentina  worked  in 
very  well  with  all  this  other  discussion.  I  did  not  quite  understand 
whether  his  suggestion  was  that  a  resolution  should  be  passed  upon 
the  matter  of  irrigation  legislation  or  whether  he  wished  to  empha- 
size particularly  the  question  of  application  of  the  laws  already 
existing. 

I  think  the  question  of  the  utilization  of  water  power  in  connec- 
tion with  irrigation  projects,  the  regulation  of  the  use  of  water,  and 
the  settlement  of  the  lands  are  all  based  on  the  same  problem,  which 
must  be  considered  as  one  problem  and  coordinated.  In  fact,  the 
problem  that  confronts  the  irrigation  engineer  to-day  is  more  an 
economical  one  and  not  a  technical  or  technological  problem  at  all. 
The  irrigation  engineer  has  waited  for  years  and  looked  to  the 
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prophets  or  political  economists  for  some  help.  I  do  not  think  he  is 
getting  much,  not  because  the  political  economist  could  not  help 
if  he  would,  but  because  he  is  not  interested  in  that  phase.  He  is 
more  interested  in  the  industrial  problem.  Irrigation  land  is  never 
marginal  land  in  that  sense.  It  must  pay  interest  on  the  capital 
invested  in  it  in  such  way  that  the  capital  is  sunk  in  the  land.  So, 
if  the  irrigation  works  are  once  built  and  it  is  a  question  of  coloniza- 
tion, the  investment  banker  who  has  his  money  in  it  can  not  reor- 
ganize the  land  next  year  to  meet  the  popular  demand  more  satis- 
factorily. It  is  gone  for  all  time  if  it  is  not  successful.  Since  that  is 
true,  the  land  can  not  be  settled  by  the  marginal  farmer.  In  order 
to  have  successful  irrigation  you  have  to  have  high-grade  farmers, 
and  no  amount  of  propaganda,  advertising  and  pictures,  excursions 
and  colonization  agencies  is  going  to  do  us  any  good,  unless — as 
these  gentlemen  have  all  said,  I  think,  in  various  ways — ^it  is  recog- 
nized as  a  fundamental  part  of  the  governmental  policy,  and  unless 
the  Grovemment  recognizes  that  the  ultimate  test  of  a  public  policy 
is  the  type  of  man  upon  the  land,  not  that  the  ultimate  test  of 
public  policy  is  the  construction  of  irrigation  works  or  the  building 
of  roads  or  the  raising  of  crops,  but  that  it  is  the  type  of  man  which, 
all  of  these  things  coordinated  represent — the  laws  governing  the 
use  of  water,  the  coordination  of  the  irrigator  on  the  upper  lands 
with  the  uses  of  water  on  the  loiter  lands  in  drainage,  and  with  the 
use  of  all  that  water  and  all  those  resources  to  produce  power  to 
pump  the  water  from  the  lower  land  back  upon  the  higher  ones  ojr 
upon  other  lands. 

I  think  those  are  questions  which  must  be  embodied  in  a  water 
policy  through  coc^ration  of  all  the  specialists  who  have  devoted 
their  time  to  erne  or  more  phases  of  the  subject  in  the  evolution  of 
the  whole  problem. 

The  Chairman.  Is  there  any  further  discussion  of  these  papers? 

Mr.  FmLLER.  I  should  like  to  ask  the  gentleman  who  just  spoke 
(Mr.  Sutton)  this  question:  Do  I  imderstand  that  we  can  not  de- 
pend on  that  class  of  people  for  colonization — that  is,  the  business 
class,  those  who  have  made  more  or  less  of  a  success  in  the  ordinary 
walks  of  life,  and  yet,  owing  to  adverse  circumstances,  have  been 
unable  to  accumulate?  That  is  the  class  of  people  I  would  attempt 
to  reach.  I  would  not  attempt  to  reach  the  shiftless  or  worthless 
fellows  who  have  made  a  failure  at  various  undertakings. 

Mr.  Sutton.  I  think  these  men  have  already,  so  far  as  they  are 
concerned,  been  eliminated  from  that  consideration.  They  have 
been  successful  and  have  the  means  of  becoming  more  so.  As 
a  matter  of  fact  these  men  look  forward  to  the  future  in  a  different 
way,  and  they  represent  a  very  small  percentage  of  our  total  popu- 
lation.   Of  course  a  census  has  never  been  taken,  but  we  have  a 
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general  indication  of  this  fact  There  are  100,000,000  people  in  the 
United  States  and  only  2,000,000  automobiles.  That  is  to  say,  for 
2,000,000  people  only  in  the  United  States  an  automobile  is  beyond 
a  margin  of  utility.  They  can  afford' to  buy  automobiles.  There- 
fore we  can  say  that  2  per  cent  of  the  population  is  in  condition  to 
consider  the  future  in  connection  with  your  proposition.  But  they 
would  consider  it  by  looking  forward  to  convert  themselves  into 
gentlemen  farmers,  so  called,  not  to  go  out  into  the  arid  districts  out 
West 

But  I  do  not  criticize  your  proposition.  I  think  it  is  funda- 
mentally right,  but  you  do  recognize  the  truth  of  my  proposition 
when  I  say  you  must  look  to  people  who  are  better  prepared  in 
experience  and  in  the  qualities  that  come  from  a  habit  of  success. 
My  own  experience  has  been  among  people  more  or  less  of  the  type 
that  Mr.  Reed's  paper  discussed — people  who  can  not  be  compared, 
who  are  satisfied  now  with  10  or  12  acres  of  land  and  willing  to 
work  all  of  their  lives  in  order  to  acquire  it  and  are  willing  to  pay  as 
much  as  $700  an  acre  for  it,  and  yet  who  are  not  high-grade  farmers. 
There,  I  think,  is  a  very  clear  proof  of  the  fact  of  the  success  which 
awaits  irrigation  yet.  You  could  not  in  this  country  take  an  Indian 
off  the  reservation — a  man  willing  to  work  on  the  railroad  for  $1.50 
a  day — and  get  him  to  pay  $700  an  acre  for  irrigated  land,  and  yet 
in  some  parts  of  South  America  they  do  that.  They  are  satisfied 
with  only  10  or  12  acres  and  are  willing  to  work  their  lives  to  get 
it  or  are  willing  or  are  forced  to  pay  the  rent  which  would  be  equal 
to  that  capital  value  of  $700  per  acre,  multiplied  by  the  current 
rate  of  interest  on  farm  land  during  their  whole  lives  for  that  land. 

I  think  you  are  perfectly  right  when  you  look  to  high-grade 
people  for  irrigated  lands.  The  general  problem  must  be  recognized 
by  the  Government  as  one  of  agricultural  education,  demonstration, 
and  agricultural  experiments,  not  in  some  center  removed  from 
agricultural  districts,  but  right  among  the  people  themselves,  and 
especially  among  those  people  whose  center  of  production  and 
consumption  is  away  below  the  level  of  people  in  more  populous 
communities. 

The  Chairman.  If  there  is  no  further  discussion  upon  these  sub- 
jects, the  meeting  will  stand  adjourned. 
Thereupon,  at  4.30  o'clock,  the  joint  meeting  adjourned. 
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JOINT  SESSION  OF  SUBSECTIONS  2,  5,  AND  7  OF  SEC- 

TION  III. 

Saleioh  Hotel, 
Thursday  afternoon^  December  30^  1915. 

Chairman,  Raymond  A.  Pearson. 

The  session  was  called  to  order  at  2.30  o'clock  by  the  chairman. 

The  Chairman.  Our  first  paper  this  afternoon  will  be  upon  "  The 
function  of  live  stock  in  agriculture,"  by  Mr.  George  M.  Rommel, 
of  the  United  States  Department  of  Agriculture,  the  chairman  of 
Section  III. 

Mr.  RoKKEL.  I  have  prepared  a  short  paper  on  a  subject  which 
sounds  very  self-evident  to  anyone  who  knows  anything  about  animal 
husbandry,  but  it  seems  timely,  particularly  on  this  occasion,  to  give 
a  r^6um£  of  the  facts  which  are  generally  regarded  as  fundamental 
on  the  relationship  between  live  stock  and  agriculture;  to  epitomize, 
in  a  way,  these  facts  without  intending  to  put  forth  anything  that  is 
sfcaitlingly  new. 

THE  FUNCTION  OF  LIVE  STOCK  IN  AGRICULTURE. 

By  OEOROE  M.  ROMMEL, 

CMeft  Animal  Husbandry  Division,  Bureau  of  Animal  Industry,  United  States 
Department  of  Agriculture, 

The  animal  industry  is  the  most  important  branch  of  the  agriculture  of  the 
United  States.  With  a  total  value  so  great  that  one  can  not  visualize  it,  it  has 
an  annual  production  of  $2,750,000,000,  which  is  greater  than  the  cereal  output 
in  an  ordinary  year.  It  is  three  times  as  valuable  as  the  annual  cotton  produc- 
tion or  the  hay  crop,  and  the  latter  largely  depends  on  the  animal  industry  for 
Its  value. 

You  have  all  read  Ingalls*s  brilUant  apostrophe  of  grass,  and  recall  how 
he  said  that  "  Should  its  harvest  fail  for  a  single  year,  famine  would  depopulate 
the  world."  Poetic  and  beautiful  as  that  sentiment  is,  it  is  economically  and 
hygienically  sound. 

Some  form  of  forage  is  essential,  fundamentally,  to  the  maintenance  of 
animals ;  the  animal  industry  is  essential  to  the  well-being  of  a  prosperous  and 
permanent  agriculture,  and  a  diet  in  which  animal  products  form  a  part  is 
essential  to  human  health. 

The  function  of  live  stock  in  agriculture  rests  on  seven  main  points. 

309 


Digitized  by 


Google 


310       PBOCEEDINGS  SECOND  PAN  AMERICAN   SCIENTIFIC   CONGRESS. 
THE  MAINTENANCE  OF  SOIL  FERTILITY. 

The  first  and  most  Important  Is  the  maintenance  of  soil  fertility.  An  elabo- 
rate development  of  this  point  is  not  possible  in  this  place.  I  can,  however,  illus- 
trate it  by  citing  the  report  of  the  Thirteenth  United  States  Census  on  Agricul- 
ture. Of  the  10  States  which  lead  In  the  value  of  animals  sold  and  slaughtered 
on  farms,  all  but  two,  Oklahoma  and  Kentucky,  are  among  the  first  10  States 
in  the  value  of  all  products.  The  twb  States  which  appear  in  their  places  are 
New  York  and  Minnesota.  New  York  holds  a  place  among  the  first  10  States 
in  all  products  by  reason  of  leading  in  dairy  production  and  hay  and  forage, 
and  Minnesota  wins  her  place  by  reason  of  her  prominence  in  dairying  and 
cereals.  Of  the  10  leading  cotton  States,  only  2,  Oklahoma  and  Texas,  are 
also  among  the  first  10  States  in  value  of  animals  sold  and  slaughtered,  and  only 
Texas  is  among  the  first  10  in  value  of  all  products. 

Taking  St  Louis  as  the  center,  describe  a  circle  with  a  radius  of  500  miles, 
and  we  include  within  it  part  or  all  of  the  10  leading  States  in  animal  pro- 
duction, part  or  all  of  9  of  the  10  leading  States  in  value  of  all  products,  and 
part  or  all  of  9  of  the  10  leading  States  in  cereal  production. 

Surveys  covering  a  period  of  years  by  the  Iowa  State  College  show  that 
the  live-stock  farms  of  the  State  produce  much  larger  grain  and  hay  yields 
per  acre  than  do  the  strictly  grain-producing  farms.  To  maintain  soil  fertility 
humus  is  necessary.  It  can  be  obtained  from  two  sources — green  crops  plowed 
under  or  barnyard  manure.  *  In  view  of  the  fact  that  a  large  proportion  of 
the  fertilizing  value  of  forage  and  feed  appears  in  the  manure  it  is  more 
economical  to  feed  rather  than  to  plow  under  without  feeding.  Therefore 
the  most  economical  and  practical  source  of  humus  is  stable  manure.  No 
fertilizer  equals  it  in  completeness  and  lasting  qualities.  The  farmer  who 
has  an  abundant  supply  of  this  fertilizer  and  who  balances  it  with  phosphates, 
and  supplements  it  with  nitrates  for  forcing  crops,  need  never  fear  the 
approach  of  decreasing  soil  fertility. 

THE  MANTJFACTUBINO  FUNCTION. 

The  second  function  of  live  stock  is  that  it  enables  the  farmer  to  carry  out 
an  important  manufacturing  process.  The  farmer  thus  completes  a  manufac- 
tturing  cycle.  He  takes  the  lean,  unfinished  cattle  and  his  grain  and  forage, 
all  raw  products,  and  by  the  application  of  intelligent  supervision,  skillful 
labor,  and  adequate  equipment  converts  them  into  finished  beef,  or  mutton, 
pork,  or  dairy  products.  This  is  the  process  familiarly  known  as  **  marketing 
the  farm  products  on  four  legs,**  and  is  much  to  be  preferred  to  marketing 
on  four  wheels.  With  intelligent  management  the  farmer  thus  obtains  in 
terms  of  meat  and  dairy  products  a  much  larger  profit  than  he  could  possibly 
derive  by  selling  his  crops  In  the  raw  state.  This  doubtless  accounts  largely 
for  the  fact  that  in  most  farming  sections  the  most  prosperous  farmers  are 
those  who  pay  a  large  amount  of  attention  to  live  stock.  It  is  of  the  greatest 
importance,  especially  in  those  sections  of  the  country  which  are  Just  begin- 
ning to  diversify  their  agriculture.  In  the  Great  Plains  region  and  on  most 
of  the  Federal  reclamation  projects  it  is,  after  the  question  of  water  for  the 
crops,  the  most  vital  problem  which  farmers  have  to  solve. 

In  the  region  of  settled  farms,  where  cereal  production  leads  all  other 
forms  of  agricultural  production,  farmers  have  a  diflcult  problem  to  adjust 
the  necessity  for  llvenstock  raising  with  the  high  price  of  grain.  We  therefore 
see  a  second  phase  of  this  function  in  the  use  of  live  stock  to  convert  into 
salable  products,  crops  which  for  one  reason  or  another  have  a  low  market 
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value.  At  the  present  time  the  farmers  of  the  northern  part  of  the  corn  belt 
are  at  a  loss  to  know  what  tb  do  with  the  soft  corn  which  frost  left  on  their 
hands  in  early  October.  It  is  not  marketable,  and  the  only  value  it  has  is 
as  fee<l.  Not  knowing  Just  how  to  dispose  of  it  in  this  manner,  farmers  are 
sending  immature  pigs  to  markets  in  large  numbers  and  are  curtailing  their 
cattle-feeding  operations.  The  soft-corn  problem,  however,  is  an  occurrence  of 
only  occasional  importance.  The  constant  problem  of  the  farmer  on  high- 
•priced  land  is  how  to  keep  his  live  stock  economically.  He  can  not  afford 
to  feed  grain  with  a  lavish  hand.  He  must  measure  it  by  weight,  not  by 
volume.  He  must  feed  it  at  the  time  and  in  the  manner  to  obtain  from  each 
bushel  the  maximum  of  gain  in  weight,  of  milk  produced,  or  of  work  done. 
To  the  fullest  extent  possible  he  must  utilize  unsalable  roughage.  The  corn- 
stalks go  into  the  silo  or  into  the  shock  as  cut  fodder.  The  straw  and  coarse 
hay  is  utilized  to  the  last  calorie  of  energy  value  to  supply  the  maintenance 
requirements.  Crops  that  animals  such  as  hogs  and  sheep  can  harvest  will 
be  utilized. 

MOTIVE  POWER. 

The  third  function  of  live  stock  in  agriculture  Is  to  supply  most  of  the 
motive  power  used  on  the  farm.  From  an  engineering  standpoint  this  is  the 
most  important  single  problem  with  which  the  farmer  has  to  deal.  In  the 
aggregate  our  farmers  have  every  year  to  determine  the  efficient  application 
of  about  25,000,000  horsepower — an  amount  equal  to  about  half  the  total 
available  water  power  in  the  entire  country,  excluding  Alaska.  The  proper 
hitches  to  use,  the  adjustment  of  harness,  whiffle-trees,  etc.,  are  problems 
which,  for  successful  solution,  call  for  the  correct  application  of  some  of  the 
fundamental  laws  of  physics.  How  to  feed  his  work  animals  to  get  maximum 
efficiency  when  at  hard  work,  how  to  maintain  them  when  idle,  without  serious 
deterioration,  are  problems  just  as  important  and  just  as  difficult  as  those  of 
the  engineer  in  charge  of  the  furnaces  of  a  manufacturing  establishment. 

What  will  be  the  effect  of  mechanical  power  on  the  future  use  of  horses 
on  the  farm  can  not  be  predicted.  Slowly  but  surely  the  auto  truck  is  driving 
dray  horses  off  our  city  streets.  Already  the  cheap  automobiles  have  effectually 
put  the  driving  horses  off  our  country  roads.  The  farm  demand  has  been  for 
several  years  the  mainstay  of  our  horse  market,  and  the  tremendous  exports 
of  the  past  15  months  have  saved  us  from  a  period  of  great  depression  of 
horse  prices.  If  the  f&nn  demand  is  to  continue  the  chief  output  of  our  horse 
market,  as  it  no  doubt  will  do,  the  question  of  the  suitable  horse  for  this  market  is 
highly  important  The  great  ton  drafter  has  been  the  aim  of  the  farmer  breeder 
of  the  com  belt.  That  has  been  the  horse  which  the  city  market  demanded 
when  in  its  prime.  These  horses  are  most  valuable  for  moving  heavy  loads. 
With  the  increase  in  the  weight  and  draft  of  farm  machinery,  they  have  been 
also  most  useful  for  farm  work,  especially  on  heavy  soils.  The  position  of  these 
horses  on  the  farm  is  being  attacked  by  the  small  tractor,  and  the  tractor 
manufacturers  believe  that  they  can  in  time  displace  them.  It  has  been  observed 
time  and  again,  however,  that  for  each  displacement  of  the  horse  has  come 
an  enlargement  of  Industry  which  calls  for  further  uses  for  horse-drawn 
apparatus.  The  question,  therefore,  is  what  type  of  horse  will  the  farmers 
of  the  future  need.  This  question  can  only  be  answered  by  speculation.  Except 
for  the  heaviest  farm  work,  such  as  plowing  and  hauling,  the  ton  horse  is  not 
80  suitable  a  farm  work  animal  as  a  smaller,  more  active  one.  With  the  dis- 
appearance of  the  city  demand  for  the  heavy  drafter,  the  farm  demand  will 
be  met  by  breeding  a  lighter,  more  active  animal.    Therefore  we  will  probably 


Digitized  by 


Google 


312       PEOCEEDINGS  SECOND  PAN  AMEBICAN  SCIENTIFIC  C0N0SE8S. 

witness  during  the  next  25  years  a  return  In  the  Percheron,  for  example,  to 
the  type  of  the  French  "diligence"  horse,  which  was  the  early  Percheron 
type,  and  an  Increase  In  the  size  and  weight  of  our  native  breeds  of  horses— the 
Standardbred,  the  Saddle  Horse,  and  the  Morgan. 

THE  FBINCIPAL  BOUBGE  OF  INCOME. 

Live  stock  as  the  "money  crop**  of  the  farm  Is  a  specialty  business  In* 
diversified  farming  regions.  In  dairy  districts  It  is,  of  course,  the  main 
activity  and  every  phase  of  farm  management  Is  bent  toward  that  end.  Where 
farming  has  been  long  established,  however,  and  the  principal  function  of  live 
stock  feeding  Is  to  maintain  soil  fertility,  those  farms  on  which  the  live  stock 
are  the  main  source  of  income  will  be  breeding  centers  for  pure-bred  animals. 
Only  the  most  skilled  animal  husbandman  can  make  a  success  of  this  business, 
and  of  those  who  engage  in  it  successfully  only  the  occasional  man  becomes 
really  eminent,  Just  as  in  any  other  profession.  The  great  live  stock  ranges 
pass  with  the  approach  of  the  homesteader  or  are  limited  to  those  areas  unsuit- 
able for  crop  production.  The  large  feeding  stations  in  turn  disappear  with 
the  increase  in  the  price  of  land,  and  the  Nation's  supply  of  live  stock  is  drawn 
from  production  in  small  units,  which  in  the  aggregate  make  a  total  larger 
than  was  possible  under  more  extensive  conditions. 

LIVE  STOCK  INCBEA8E8  THE  INTEREST  IN  AND  THE  ATTBACTIVENESS  OF  FABK  UFB. 

The  fifth  function  of  live  stock  is  to  Increase  the  interest  in  and  the  attrac- 
tiveness of  farm  life.  The  problem  of  how  to  develop  our  agriculture  by  using 
for  that  purpose  the  best  of  the  human  life  which  has  been  developed  on  our 
farms  is  being  attacked  to-day  as  never  before.  The  boys  and  girls  which  are 
bom  on  the  farm  and  which  have  behind  them  the  inheritance  of  generations 
of  sturdy  physique,  clear  thinking,  and  clean  morals  which  come  from  life  on 
the  soil  and  in  the  fresh  air  are  the  most  valuable  asset  of  the  Republic 
How  to  encourage  these  young  people  to  make  farming  their  vocation  in  life' 
transcends  in  importance  all  other  problems  of  our  future  agricultural  develop- 
ment The  great  Federal  agricultural  extension  act  has  for  Its  purpose  bring- 
ing direct  to  farmers  the  fruits  of  the  past  30  years  of  research  In  agriculture, 
but  this  act  will  fall  of  Its  purpose  If  Its  operations  stop  with  the  training  of 
the  adult  farmer.  In  a  generation  the  adults  are  gone.  Their  places  must  be 
taken  by  their  own  sons  and  daughters.  Therefore  we  have  the  corn  clubs, 
the  canning  clubs,  i>otato  clubs,  poultry  clubs,  calf  clubs,  and  pig  clubs,  all 
organized  among  children  of  both  sexes  of  school  age.  To  me  this  movement 
promises  more  for  the  Nation  than  does  the  work  with  adults.  Children  are 
plastic,  they  adopt  suggestions,  they  can  learn.  The  adult  too  often  has  become 
fixed  in  habits  of  thought  and  action,  and  try  as  he  may  he  too  often  lacks  the 
adaptability  of  his  children  to  grasp  new  Ideas  and  methods. 

The  Innate  love  of  children  for  animals  is  one  of  the  most  potent  forces 
which  an  agricultural  extension  worker  has  at  his  command,  and  when  we 
encourage  the  development  of  this  trait,  and  thereby  teach  the  child  the  im- 
portance of  live  stock  in  agriculture,  we  do  something  of  the  most  fundamental 
importance  to  the  agricultural  development  of  the  Nation. 

The  organization  of  poultry  clubs  and  pig  clubs  among  boys  and  girls  is  one 
of  the  most  Important  features  of  the  club  movement.  They  are  found  in  many 
States  in  all  sections.  Probably  most  of  the  members  are  among  the  clubs 
organized  by  the  Federal  Department  of  Agriculture  in  cooperation  with  the 
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State  agricultural  colleges.  To  date  there  are  about  5,000  boys  and  girls  in 
the  poultry  clubs  in  6  States,  and  10,000  in  the  pig  dubs  in  13  States. 

This  movem^it  was  started  as  an  outgrowth  of  the  organization  of  canning 
clubs  among  girls  and  corn  clubs  among  boys.  It  was  found  impossible,  how- 
ever, to  keep  the  boys  out  of  the  poultry  clubs  or  the  girls  out  of  the  pig  duba 
Therefore  no  discrimination  is  made  as  to  sex. 

The  plan  of  the  Government  is,  briefly,  as  follows :  On  application  from  the 
State  the  Federal  department  stations  at  the  State  agricultural  college  a 
flpecialist  whose  entire  time  is  devoted  to  the  direction  of  the  club  organization. 
At  first  this  agent  selects  certain  counties  in  which  to  work  and  for  the  first 
year  or  two  supervises  most  of  the  work  himself.  His  aim,  however,  is  to 
train  the  county  agents  and  school  teachers  so  that  in  time  they  can  take  full 
charge  of  the  workt  leaving  the  State  agent's  time  for  new  work  in  other 
sections.    The  schools  are  a  most  fertile  field  for  the  organization  of  this  work. 

Each  member  of  a  poultry  or  pig  club  is  required  to  hatch  a  setting  of  eggs 
or  raise  and  fatten  a  pig  and  render  regular  reports  of  his  work.  At  the  end 
of  the  year  the  members  usually  have  an  opportunity  to  compare  the  results 
of  their  efforts  by  exhibition  at  the  county  fairs  or  other  places,  and  the 
winning  animals  at  these  exliibitions  go  up  to  the  State  fair  for  further 
competition. 

This  work  has  been  in  progress  since  1910,  and  since  1912  the  Federal  De- 
partment of  Agriculture  has  been  engaged  in  it.  Already  the  exhibition  of 
pigs  and  poultry  from  the  clubs  has  become  a  prominent  feature  of  some  of 
the  State  fairs,  especially  in  the  South.  Many  of  the  members  of  the  earlier 
years  are  now  bona  fide  breeders,  and  many  a  boy  is  paying  his  way  through 
college  by  the  earnings  from  the  animals  in  which  he  became  interested  as  a 
dub  member. 

METHOD,  STSTEIC,  AlfD  BUSINESS  OBOANIZATION. 

The  sixth  function  of  live  stock  in  agriculture  is  to  improve  the  method, 
system,  and  business  organization  of  the  farm.  The  farm  on  which  live  stock 
are  successfully  raised  must  be  managed  in  a  methodical,  systematic  business- 
like, and  sanitary  manner.  Farming  is  first  of  all  a  business  operation,  and 
no  kind  of  farming  calls  for  more  business  sense  than  live-stock  farming.  A 
grain  farmer  does  not  sufTer  seriously  if  his  cultivating  or  harvesting  is  de- 
layed a  few  hours,  but  the  stock  must  be  fed  promptly,  rain  or  shine.  There- 
fore the  efficiency  of  labor  assumes  great  importance.  If  the  live  stock  is  a 
herd  of  pure-bred  animals  accurate  records  are  absolutely  necessary  and  clerical 
ability  of  a  high  order  is  required. 

The  Importance  of  sanitation  on  the  livenstock  farm  is  fundamental.  The 
live-stock  farmer  meed  not  be  a  trained  veterinarian  (the  more  he  knows  of 
veterinary  sd^ice  the  better),  but  he  must  be  by  instinct  a  sanitarian.  He 
must  recognize  dearly  the  difference  between  things  that  merely  appear  to  be 
dean  and  those  which  are  actually,  bacteriologically  clean.  I  shall  not  go  into 
detail  on  this  subject  of  sanitation,  as  it  will  be  treated  more  competently  by 
other  members  of  this  Congress.  However,  I  can  not  refrain  from  calling  atten- 
tion to  some  of  the  experiences  of  the  Department  of  Agriculture  in  the  means 
of  communication  of  contagious  diseases  of  animals.  In  the  great  majority  of 
known  cases  human  carelessness  has  been  the  most  fruitful  cause  of  the  spread 
of  contagion.  In  at  least  one  county  in  which  the  department  has  carried  on 
work  on  the  control  of  hog  cholera,  it  was  found  that  visits  to  neighbors'  herds 
was  the  most  common  known  way  in  which  the  disease  was  spread.  We  all 
know  how  prevalent  is  the  custom  in  some  sections  of  dragging  dead  animals 
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out  to  a  field  without  burial.  Birds  and  dogs  devour  the  carcass,  and  if  death 
was  caused  by  a  contagious  disease  spread  it  over  a  wide  area.  Streams  and 
irrigation  canals  are  common  sources  of  contagion.  In  every  case  of  careless- 
ness such  as  this  the  community  suffers  and  every  member  of  the  conmiunity 
sooner  or  later  pays  his  share  of  the  cost. 

With  the  increase  of  population  and  the  cost  of  land,  and  the  attendant  cost 
of  raising  domestic  animals  sanitation  assumes  a  constantly  growing  im- 
portance on  the  live-stock  farm.  However,  it  Is  not  alone  from  the  stand- 
I)oint  of  direct  profit  that  the  farmer  must  pay  strict  attention  to  this  matter. 
I  will  leave  this  subject  with  the  simple  reference  to  the  fact  that  some  of 
the  most  serious  human  diseases  have  their  origin  in  the  barnyard.  Their 
prevalence  not  only  affects  the  health  of  the  families  who  come  into  immediate 
contact  with  them,  but  may  spread  with  disastrous  results  to  neighboring 
towns  and  villages. 

The  farmer  needs  education  on  the  matter  of  sanitation.  He  needs  to 
appreciate  more  fully  his  obligation,  not  only  to  his  own  family,  but  to  the 
conmiunity.  By  realizing  the  fact  that  insanitary  methods  will  diminish  or 
entirely  inhibit  the  profits  from  his  animals  he  will  in  turn  the  better  fulfill 
his  obligation  to  safeguard  the  health  of  the  community. 

THE  REDUCTION  OF  LIVING  EXPENSES  AND  IMPROVEMENT  OF  THE  DIET. 

The  last  function  of  live  stock  in  agriculture  to  which  I  invite  your  attention 
Is  to  reduce  the  family  living  expenses  and  introduce  variety  into  the  diet  It 
is  a  remarkable  fact  that  a  large  number  of  farms  produce  only  a  small  part 
of  the  food  which  is  used  by  the  family.  The  annual  meat  bill  of  the  farmers 
of  some  of  our  Southern  States,  for  example,  is  enormous.  Their  purchases 
are  largely  carried  on  credit,  and  the  yearfs  crop  goes  largely  to  meet  the 
expenses  incurred  during  its  production.  Debts  accrue  only  to  be  replaced 
by  accounts  newly  opened.  That  such  a  practice  is  wasteful  and  depressing 
is  self-apparent.  By  the  use  of  chickens  and  pigs,  a  cow,  and  a  few  sheep 
little  capital  is  required  to  reduce  in  great  measure  a  part  of  the  annual  money 
outlay  of  such  farmers.  This  production  of  home-grown  food  can  be  made 
without  limiting  in  the  least  the  crop  output  of  the  farm.  It  simply  requires 
planning  and  a  little  more  careful  management 

The  value  of  live  stock  in  agriculture  has  been  greatly  emphasized  by  the 
recent  announcement  of  the  United  States  Public  Health  Service  that  the 
cause  of  pellagra  is  a  dietary  deficiency  due  to  the  excessive  use  of  carbo- 
hydrate foods.  This  dreadful  disease  has  been  spreading  with  alarming 
rapidity,  and  the  determination  of  its  cause  is  a  triumph  of  medical  research. 
To  an  animal  husbandman  it  is  of  especial  interest  to  note  that  among  the 
means  of  prevention  advised  are  to  keep  a  cow  and  use  more  milk,  butter,  and 
cheese,  to  keep  a  flock  of  chickens  and  have  fresh  poultry  and  eggs,  and  to 
Increase  live-stock  raising,  so  that  meat  may  form  a  larger  part  of  the  diet 

CONCLUSION. 

I  have  endeavored  to  show  how  important  live  stock  is  to  the  development 
and  permanence  of  agriculture.  The  function  of  live  stock  in  agriculture  for 
most,  if  not  all,  of  the  American  Nations  is  fundamental.  Soil  fertility,  the 
business  success  of  the  farmer,  his  happiness  and  contentment,  and  that  of 
his  children,  the  health  of  the  community  and  the  well-being  of  the  farm  family 
depend  on  the  maintenance  and  proper  management  of  as  much  live  stock  as 
the  farm  can  economically  support 
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The  Chairman.  I  shall  now  announce  the  remaining  papers  of  the 
program  of  this  session : 

The  horse  in  rural  industry  and  recreation,  by  Carl  Warren  Gay. 

Belation  between  wool  and  mutton  production  in  North  and  South 
American  sheep  industries,  by  F.  K.  Marshall. 

Government  control  of  grazing  on  the  public  lands,  by  Albert  F. 
Potter. 

Great  central  markets  for  live  stock  and  meats,  by  Louis  D.  Hall. 

Truck  crop  marketing  on  a  large  scale  under  cooperative  principles, 
by  N.  P.  Wescott. 

Unless  you  wish  otherwise,  these  papers  will  be  first  presented, 
with  discussion  to  follow  at  the  conclusion  of  the  reading  of  the  last 
paper. 


THE  HORSE  IN  RURAL  INDUSTRY  AND  RECREATION. 

By  CARL  WARREN  GAY, 

Profes9or  of  AfUmdl  Husbandry  and  Chairma/n  of  Animal  Industry  Qroup, 

Department  of  Agriculture,  University  of  Minnesota. 

The  subject  under  discussion  is  most  comprehensively  arranged  under  the  fol- 
lowing headings: 

1.  Horse  breeding  as  a  rural  industry. 

2.  The  part  the  horse  plays  in  the  conduct  of  the  rural  industry — ^farming. 

3.  The  horse  as  a  factor  in  the  recreation  of  the  rural  population. 

4.  The  horse  as  a  factor  in  the  sports  of  the  city  folk  who  take  to  the  country 
for  their  recreation. 

We  shall  take  them  up  in  this  order  and  then,  in  conclusion,  refer  back  to  the 
first,  which,  to  a  certain  extent,  is  contingent  upon  the  other  three. 

HOBSB  BBEEDII7G  AS  A  BI7SAL  INDUSTBT. 

The  chief  concern  of  horse  breeders,  present  and  prospective,  is  for  the  future 
of  the  industry.  The  motor,  the  tractor,  and  the  war  are  common  topics  of 
conversation  at  the  shows,  the  breed  association  meetings,  and.  In  fact,  wher- 
ever horse  breeders  assemble,  each  one  expressing  his  opinion  and  seeking  the 
views  of  others.  Unfortunately,  no  one  can  do  more  than  translate  the  hand- 
writing on  the  wall,  and  all  do  not  read  these  signs  alike. 

Naturally,  horse  breeders  as  a  class  desire  to  be  optimistic,  but  they  do  not 
propose  to  launch  their  breeding  operations  until  they  are  satisfied  that  their 
optimism  is  well  founded.  It  is  better  to  view  the  situation  as  a  cool  business 
proposition  than  with  eyes  blinded  by  sentiment  or  prejudice. 

There  seems  to  be  ample  Justification  for  the  belief  that  history  repeats 
itself,  hence  we  do  well  to  look  for  a  precedent  covering  the  present  situation. 
The  horse  is  known  to  have  been  domesticated  1,715  years  before  Christ  Chari- 
ots, which  are  not  recorded  as  having  been  drawn  by  any  other  than  horses, 
are  mentioned  in  Genesis  xU,  48.    Horses  are  specifically  referred  to  in  Genesis 
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xlvil,  17.  Furthermore,  the  most  recent  archsological  investigations  indicate 
the  use  of  the  horse  in  the  Old  Stone  Age  along  with  the  dog  and  the  reindeer. 
These  facts  do  not  bear  directly  upon  the  problem  confronting  us  to-day,  but 
there  Is  no  other  instance  in  history  where  a  creature  or  an  institution  that 
has  been  so  Intimately  associated  with  man's  weal  and  his  woe,  and  played  so 
important  a  part  in  the  progress  of  civilization,  has  passed  out  of  existence. 
Hence  we  can  not  but  believe  that  the  dream  of  the  motor  salesman  brilliantly 
pictured  on  a  motor  supply  concern's  calendar,  of  a  motor  car  crowding  Old 
Dobbin  to  the  brink  of  the  precipice  "  Oblivion  "  and  then  pushing  him  over, 
is  only  an  Idle  dream  and  will  not  come  true  in  any  material  sense. 

The  present  and  future  status  of  the  horse  must  be  determined  before  horse 
breeding  as  a  rural  industry  can  be  passed  upon.  The  chief  contender  with 
which  horse  breeders  have  to  reckon  is  the  motor — the  truck  in  the  city,  the 
tractor  in  the  field,  and  the  passenger  car.  We  review  under  the  succeeding 
heading  the  competition  of  the  motor  tractor  in  the  field;  here  we  consider 
the  motor  truck  on  the  country  road  and  city  street.  It  is  possible  to  make  a 
more  definite  comparison  in  this  instance,  as  the  motor  truck  has  been  more 
thoroughly  proven  than  has  the  tractor  as  yet  That  they  are  practical  is 
attested  by  the  increasing  number  that  any  casual  observer  will  note.  Aston- 
ishment is  frequently  expressed  that  the  demand  for  work  horses  and  the 
prices  allowed  for  them  should  not  reflect  in  the  slightest  degree  the  increasing 
number  of  trucks  used.  Exception  must  be  taken  to  the  past  year,  but  that  is 
folly  accounted  for  by  the  general  business  depression  that  prevailed.  Already 
the  improvement  in  business  conditions  is  felt  in  the  horse  markets.  The 
logical  inference  from  the  continued  demand  for  work  horses  in  the  face  of  an 
increasing  patronage  of  the  auto  truck  is  that  the  trucks  have  supplemented 
rather  than  supplanted  the  work  horse. 

No  one  can  deny  that  for  some  kinds  of  delivery  service  the  motor  \a  much 
more  effective;  in  fact,  it  has  to  a  considerable  extent  revolutionized  delivery 
service  and  is  indispensable.  But,  even  if  it  should  put  the  horse  out  of  the 
delivery  field,  there  is  employment  for  as  many  horses  as  ever  in  construction 
work  and  other  fields  where  the  motor  is  Impossible. 

One  serious  drawback  to  the  economic  advantage  of  the  motor  truck  or 
tractor  over  the  horse  is  the  steadily  advancing  price  of  gasoline.  Its  supply 
Is,  of  course,  limited,  while  the  amount  consumed  is  evidently  unlimited,  as 
the  number  of  cars  increase.  Under  the  law  of  supply  and  demand  it  would 
appear  that  the  price  must  continue  to  advance,  to  the  end  that  an  almost 
prohibitive  figure  will  be  reached. 

Some  well-informed  optimists  concerning  the  future  of  horse  breeding  lay 
great  stress  on  the  post-bellum  demands  for  horses  from  Europe.  Not  only 
have  foreign  countries  paid  over  $80,000,000  for  nearly  500,000  American  horses 
and  mules  and  have  contracted  close  up  to  if  not  in  excess  of  the  available  sup- 
ply, but  we  are  advised  to  prepare  for  an  unprecedented  foreign  order  for  both 
breeding  stock  and  work  horses  to  take  part  in  the  reconstruction  period  to 
follow  the  war.  To  such  who  take  this  view  the  future  of  horse  breeding  as  a 
rural  industry  is  unusually  bright. 

If  we  can  thus  convince  ourselves  that  the  horse  will  continue  to  be  a  factor 
in  our  industrial  and  economic  welfare,  we  may  settle  down  to  a  solution  of 
the  problem  as  to  Just  what  lines  his  use  will  follow  and  what  modifications 
in  types  of  the  horses  themselves  will  be  necessary  in  order  to  meet  the  new 
demands  that  will  be  made  upon  them.  In  the  three  other  divisions  of  this  sub- 
ject we  shall  expose  In  detail  what  these  demands  are  or  may  be  expected  to 
be  and  what  further  assurance  there  is  that  horse  breeding  as  an  Industry 
gives  promise  for  the  future. 


Digitized  by 


Google 


C0N8EBVATI0N  OF  NATURAL  BES0UBCB8.  817 

THE  HORSE  IN   BX71KAL  INDTJSTBT. 

The  first  evidence  of  the  horse  being  used  in  agriculture  is  on  the  Bayeux 
Tapestry  in  the  eleventh  century.  Since  an  early  time  he  has  been  the  chief, 
though  not  exclusive,  source  of  power  on  the  farm.  To  what  extent  his  serv- 
ices may  be  dispensed  with  in  this  motor  time  is  the  question  horsemen  are  try- 
ing to  answer.  If  the  gains  made  by  the  tractor  during  the  past  season  could 
be  accepted  as  a  fair  criterion,  the  farm  demand  for  horses  in  the  future  might 
be  expected  to  be  very  much  restricted.  However,  there  are  some  side  lights 
that  should  be  thrown  on  the  main  issue  before  accurate  deductions  can  be 
made.  The  motor  people  are  waging  their  campaign  by  the  most  capable  class 
of  salesmen  they  can  employ.  The  advent  of  the  war  turned  loose,  so  to  speak, 
on  the  farmers  of  this  country  and  Canada  the  forces  with  which  they  had  in- 
tended to  sell  practically  the  whole  world.  With  such  a  restricted  field  in  which 
to  operate,  their  concerted  effort  has  been  exerted  with  telling  effect  That  may 
be  taken  as  one  of  the  reasons  why  so  many  tractors  have  been  sold  this  year. 
Furthermore,  tractors  are  in  the  experimental  stage,  and  nearly  every  progres- 
sive farmer  who  believes  he  has  use  for  them  is  trying  one  out  Whether  or 
not  the  results  of  their  experience  will  mean  a  continuation  of  sales  on  the 
present  basis  remains  to  be  seen. 

Thus  far  the  testimony  is  conflicting.  The  Breeders*  Gazette  has  been  run- 
ning for  some  months  past,  in  its  columns  devoted  to  the  horse,  letters  from 
farmers  having  had  experience  with  tractors  in  all  parts  of  this  country  and 
Canada.  While  the  unfavorable  reports  are  not  unanimous  the  horse  seems 
to  have  the  better  of  the  argument.  We  should  recognize,  of  course,  the  nature 
of  the  publication  and  the  greater  likelihood  of  the  horse's  side  being  presented 
therein,  but  this  does  not  detract  from  the  force  of  the  arguments  favoring  the 
horse. 

Two  leading  Percheron  breeders  recently  Invested  in  tractors — one  to  culti- 
vate his  orchards,  which  seemed  to  him  to  be  particularly  a  tractor's  job,  the 
other  to  test  them  out  to  his  own  satisfaction  in  order  that  he  might  draw  his 
own  conclusions  concerning  their  influence  on  the  horse  industry.  The  first  gen- 
tleman used  a  $2,000  tractor  one  season,  when  he  took  great  pleasure  in  accept- 
ing $400  for  it  The  second  admits  that  for  a  certain  kind  of  work,  of  which 
he  has  considerable,  he  regards  the  tractor  as  a  good  investment  but  he  does 
not  see  how  its  use,  which  is  bound  to  be  limited,  can  materially  affect  the  num- 
ber of  horses  required  on  the  farm.  Another  gentleman  prominent  in  the  engi- 
neering world  and  extensively  engaged  in  the  railway-supply  business,  justifies 
the  breeding  of  draft  horses  in  his  own  case  on  the  ground  that  he  knows  he  is 
producing  "  the  most  economical  source  of  power  that  the  world  has  seen."  One 
reliable  correspondent  of  the  paper  mentioned  above  summarizes  the  situation 
in  western  Canada,  where  conditions  especially  favor  the  use  of  tractors  and 
they  have  been  quite  generally  adopted,  as  having  led  up  to  a  classification  of 
farmers  on  the  tractor  basis  by  the  banks.  They  recognize  horse  farmers  and 
tractor  farmers  and  find  It  necessary  to  discriminate  against  the  latter  class 
in  the  matter  of  credit  The  best-informed  man  on  horse-market  affairs  replied 
to  the  query,  "  What  Is  the  tractor  going  to  do  to  horses?"  "  No  more  than  It 
has  already  done ;  the  tractor  boom  has  spent  Its  force." 

A  comparison  of  horsepower  and  tractor  power  should  comprehend  two 
things — efficiency  and  economy.  Regarding  the  first  there  seem  good  reasons 
to  believe  that  for  some  kinds  of  work  as  fall  plowing  of  heavy  prairie  soils 
in  large  fields,  the  tractors  are  more  efficient,  but  the  economy  of  using  them  Is 
not  so  well  established.  Their  first  cost  Is  large,  as  Is  the  cost  of  maintenance 
and  operation,  the  recent  advance  In  the  price  of  gasoline  figuring  consplcu- 
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ously  in  this  connection,  while  depreciation  is  proportionately  great  and  much 
in  excess  of  the  depreciation  on  a  similar  Investment  In  horses.  They  may 
even  enhance  In  value  while  rendering  maximum  service  if  properly  managed. 
Another  season  will,  no  doubt,  afford  more  definite  data,  but  to  date  there  is 
no  foundation  for  pessimism,  in  reviewing  the  horse  versus  the  tractor.  C3on- 
sensus  of  opinion  seems  to  be  that,  as  in  the  case  of  the  motor  truck  on  the 
road,  the  tractor  will  supplement  rather  than  substitute  the  horse  in  the 
rural  industry.  But  in  so  doing  It  may  modify  the  type  of  horse  most  in 
demand.  It  has  been  predicted  repeatedly,  that  a  smaller,  more  active,  versatile 
horse  will  be  required.  We  can  not  accept  this  as  sounding  the  death  knell 
of  the  heavy  drafter,  however.  There  will  no  doubt  continue  to  be  a  call  for 
all  the  high-class  heavy  horses  that  are  bred,  but  it  may  be  taken  to  mean 
that  the  premium  that  has  been  paid  for  weight,  and  weight  alone,  will  here- 
after go  to  the  horse  of  better  step  and  stamina  even  though  weight  be  sacri- 
ficed to  this  end. 

THE  HOBSB  AS  A  FACTOR  IN  THE  BECBEATION  OF  THE  BT7BAL  POPULATION. 

Rural  welfare  is  a  recently  developed  field  of  sociology.  Farmers  are  ad- 
monished to  devote  more  time  and  thought  to  recreation  and  the  joy  of  living. 
The  writer  has  elsewhere  referred  to  the  country  without  a  horse  as  being 
akin  to  a  library  without  books.  The  matter-of-fact  farmer  has  been  Inclined, 
in  too  many  instances,  to  regard  horses  merely  as  helpmates  in  the  rather  hard 
lot  to  which  they  had  both  been  cast,  and  to  frown  upon  any  horse  that  could 
not  or  would  not  work.  There  Is  satisfaction.  If  no  recreation,  in  working  a 
pair  of  good  farm  horses,  but  what  broader  avenues  of  pleasure  lie  before  the 
farmer  who  does  not  begrudge  the  cost  of  keep  of  the  horse  which  can  not 
work,  as  he  interprets  the  term,  but  offers  a  ride  or  drive  for  pleasure  that  is 
well  worth  his  indulgence. 

THE   HOBSE   AS   A   FACTOR  IN   THE   SPOBTS   OF  THE   CITY   FOLK    WHO   TAKE   TO   THE 
COUNTBY  FOB  THEIB  BECBEATION. 

Many  years  before  there  is  any  record  of  horses  having  been  generally  used 
in  the  industries,  rural  or  urban,  they  were  taking  a  leading  part  in  the  sports 
and  pastimes  of  the  people.  Racing,  hunting,  polo,  and  the  gymkhana  were 
all  represented  at  any  early  period,  and  driving  for  pleasure  developed  great 
popularity  as  early  as  the  construction  of  vehicles  and  roads  would  permit. 
It  is  the  writer's  personal  opinion  that  the  sporting  horse — 1.  e.,  the  other  than 
work  horse — Is  on  the  safest  and  soundest  basis  of  any  horse,  but  unfor- 
tunately the  demand  for  him  is  not  sufficient  to  sustain  the  industry  on  its 
present  broad  scope  should  the  work  horse  be  superseded  by  the  motor. 

The  sporting  horse  has  a  hold  on  his  patrons  that  defies  competition.  He  is 
ridden  or  driven,  not  for  the  purjwse  of  convenience  or  rapid  transit,  but  for 
the  comradeship  and  delightful  sensation  which  only  a  horse  can  render. 
This  fact  is,  seemingly,  more  accepted  to-day  than  ever  before,  and  riding  and 
driving  for  pleasure  is  almost  exclusively  a  rural  recreation.  The  motor  is 
largely  responsible  for  the  latter  and  incidentally  for  the  former  as  well; 
that  is,  the  common  use  of  motors  has  made  it  unpleasant  and  even  unsafe  to 
ride  or  drive  over  city  streets,  forcing  equestrians  either  into  the  parks,  which 
are  essentially  bits  of  country  witliin  the  city,  or  away  into  the  country  proper. 
On  the  other  hand,  rapid  transit  facilities  afforded  by  the  motor  car  have 
made  It  possible  for  many  people  to  get  into  the  country,  there  to  enjoy  a 
morning  gallop  or  lively  brush,   who  would  otherwise  be  deprived  of  this 
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participation  in  the  most  exhilarating  form  of  rural  recreation.  Therefore  the 
very  agency  which  has  crowded  the  horse  into  the  country  has  favored  his 
patronage  there.  Horseback  riding,  fox  hunting,  and  polo  are  engaging  more 
people  than  ever  before,  while  racing  and  the  horse  show  are  apparently  as 
X)opular  as  ever.  We  even  hear  rumors  from  time  to  time  that  the  harness 
borse  is  coming  back,  and  there  is  some  evidence  to  support  our  hope.  The 
Wissahickon  drive  in  Fairmount  Park,  Philadelphia,  has  thus  far  been  denied 
to  motorists  in  spite  of  their  repeated  endeavors  to  have  the  restriction  re- 
moved. When  asked  to  show  cause  why  this  drive  should  be  reserved  for 
horses,  the  park  guard  stationed  at  the  entrance  to  the  drive  replied  that  the 
number  of  **  fine  turnouts,"  as  he  designated  them,  on  the  drive  the  past  season 
far  exceeded  those  counted  at  any  time  during  the  past  five  years. 

CONCLUSION. 

The  results  of  the  past  16  months  are  of  the  utmost  significance  to  those  who 
ere  now  weighing  in  the  balance  horse  breeding  as  a  rural  industry.  The  fact 
that  horses  have  been  available  for  export  by  the  hundreds  of  thousands  at 
the  prices  allowed  army  contractors  does  not  indicate  the  depressing  effect  of 
abnormal  business  conditions  nor  forbode  the  future  demand  as  much  as  it 
proves  the  accumulation  of  a  huge  surplus  of  unmarketable  horses  during 
seasons  when  the  demand  for  some  horses  at  high  pric^  was  strong.  If  horse 
t>ii7ers  have  been  discriminating  and  the  rejects  numerous  enough  to  accumu- 
late this  surplus  in  years  past,  producers  should  expect  a  much  more  particular 
demand  In  the  years  to  come.  One  problem  Is  not  whether  It  will  pay  to  pro- 
duce horses  In  the  future,  but  what  class  of  horses  can  be  produced  at  a  profit. 


RELATION  BETWEEN  WOOL  AND  MUTTON  PRODUCTION  IN 
NORTH  AND  SOUTH  AMERICAN  SHEEP  INDUSTRIES. 

By  F.  R.  MARSHALL, 
Bureau  of  Animal  Industry,  United  States  Department  of  Agriculture, 

The  sheep  has  been  the  forerunner  of  settled  populations  In  the  greater  part 
of  the  Western  World.  Its  ability  to  thrive  in  areas  producing  but  sparse 
vegetation  and  the  high  value  of  the  easily  transported  fieece  have  made  wool 
production  paramount  In  all  pioneer  sheep  husbandry. 

It  was  upon  the  fleece  of  the  stock  from  the  Far  East  that  the  Spanish 
shepherds  practiced  their  improving  art  In  the  thirteenth  and  fourteenth  cen- 
turies. The  earlier  sheep  husbandry  of  the  United  States  was  founded  upon 
importations  brought  from  Spain,  though  It  Is  not  often  recognized  that  our 
western  ranches,  which  now  have  more  than  half  our  sheep,  established  their 
flocks  with  blood  of  Spanish  sheep  that  had  come  to  them  through  Mexico. 
It  was  this  same  Spanish  merino  that  furnished  the  first  blood  for  Improving 
native  flocks  or  constituted  the  main  foundation  of  the  sheep  husbandries  of 
South  America,  Australasia,  and  South  Africa.  These  are  the  countries  that 
now  furnish  the  bulk  of  what  new  wool  Is  used  in  clothing  the  world's 
population. 

The  United  States  has  for  some  years  Imported  more  than  one-third  of  the 
wool  used  by  her  manufacturers.  All  the  other  countries  mentioned  export 
wools,  but  appear  to  have  reached  the  limit  of  rapid  Increase  In  production. 
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British  South  Africa  is  the  only  important  wool-exporting  country  that  has 
not  shown  a  decrease  from  previous  years'  clips  at  some  time  since  1910.  The 
best  data  obtainable  from  various  countries  indicate  that  the  world's  wool 
production  has  been  practically  stationary  during  the  last  six  years.  The  only 
area  from  which  a  marked  Increase  of  exports  Is  possible  is  In  Asia,  and 
there  is  small  prospect  of  important  changes  there  for  many  years.  If  the 
world's  wool  supply  Is  to  keep  pace  with  consumption  the  present  producing 
countries  must  Increase  their  production,  and  there  are  many  reasons  why 
this  Is  not  likely  to  occur  in  the  near  future. 

Recent  years'  meat  prices  have  Increased  slaughtering  so  largely  In  all  coun- 
tries as  to  prevent  Increase  In  numbers  of  sheep.  Of  course,  heavy  slaughtering 
adds  to  the  supply  of  pulled  wools,  but  the  amount  of  wool  procured  from 
inunature  animals  entering  the  meat  trade  Is  greatly  lessened,  and  particu- 
larly so  when  the  parent  stock  is  chosen  with  small  regard  for  fleece  and  some- 
times yield  less  than  half  the  amount  of  wool  taken  from  the  nonmutton  stock 
which  was  supplanted.  The  new  era  of  higher  meat  values  and  railway  con- 
struction has  brought  stock  shipments  from  outlying  lands  that  previously 
could  send  only  wool,  and  that  by  ox-drawn  freight  wagons.  Ocean  refrigera- 
tion space  now  carries  meat  8,000  miles  for  1  cent  per  pound,  and  the  pastorallst 
of  Australia  and  the  estanclero  of  Argentina  have  ready  access  to  the  markets 
of  European  dtles  with  their  surplus  stock.  Flocks  of  many  generations  of 
breeding  for  wool  have  been  dissipated  in  a  few  generations  of  breeding  for 
mutton. 

Breeding  policies  of  sheep  raisers  of  both  continents  have  radically  changed 
in  the  past  15  years  and  are  still  far  from  settled  in  the  grazing  areas  that  pro- 
duce most  of  the  wool  and  mutton.  Wool-trade  conditions  now  at  hand  are 
certain  to  bring  another  change  In  the  producer's  relative  regard  for  fleece  and 
carcass.  The  effect  of  these  changes  upon  the  future  sheep  industry  of  closely 
tilled  land  must  be  considered  apart  from  that  of  lands  limited  to  chiefly 
grazing  use. 

BWEKB   HT7SBANDBT    ON    FABMSD    LANDS. 

While  the  wool  sheep  has  been  the  pioneer  of  agricultural  settlement,  the 
mutton  sheep  is  the  most  economical  of  animals  for  conditions  of  intensive 
stock  farming.  The  sheep  industry  of  Bngland  supports  this  claim.  The  cow 
may  precede  the  sheep  in  the  alfalfa  flelds  of  Argentina,  as  she  has  done  in 
the  Mississippi  Valley,  but  quick  returns,  rate  of  increase,  and  economy  of 
labor  are  sure  to  bring  later  consideration  of  sheep  raising.  The  older  parts 
of  the  United  States  are  now  beginning  to  turn  to  raising  of  sheep,  after  an 
interruption  of  their  natural  agricultural  evolution  by  the  influx  of  supplies 
from  the  lands  of  the  Mountain  States,  where  production  costs  were  relatively 
lower  even  10  years  ago.  Under  these  conditions  wool  may  continue  to  be 
regarded  as  secondary  to  mutton,  but  it  will  by  no  means  be  an  incidental 
production. 

Sheep  stand  alone  in  their  ability  to  yield  a  quickly  made  marketable  article 
from  a  maximum  of  forages.  In  a  single  season  they  can  harvest  and  eco- 
nomically use  two  immature  crops  from  the  same  land  that  ordinarily  produces 
but  one  seed  crop.  By  manufacturing  the  plants  into  meat  and  wool  before 
they  make  their  greatest  draft  upon  the  fertilizing  elements  of  the  soil  and 
by  returning  thereto  the  greater  part  of  those  elements,  the  forage-raised  sheep 
are  invaluable  as  conservers  of  soil  fertility  and  indispensable  occupants  of 
land  deteriorated  or  in  danger  of  deterioration  by  grain  raising. 

It  Is  the  peculiar  province  of  the  Americas  to  bring  science  to  assist  in  pro- 
ductive industry.    Chemistry  and  physiology  have  made  animal  husbandmen 
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more  efficient  in  directing  the  uses  and  combination  of  feed  stuffs.  While  the 
nutrition  of  the  body  has  been  and  is  being  most  fully  studied,  the  nutrition 
and  the  growth  of  the  animal  fiber  that  is  so  largely  used  to  clothe  our  bodies  has 
been  left  practically  uninvestigated.  There  is  ample  room  and  urgent  need  for 
biological  investigations  of  inheritance  of  wool  characters.  No  other  aninml 
characters  are  apparently  so  radically  and  seriously  affected  by  environmental 
factors  as  are  those  of  the  fleece.  A  scientific  understanding  of  these  things 
would  almost  certainly  lead  to  a  useful  measure  of  practical  control  in  pro- 
ducing such  qualities  as  special  strength,  color,  and  softness,  which  now  arise 
from  unexplained  natural  factors  and  are  selected  by  manufacturers  from  the 
shipments  of  varied  districts  of  many  countries. 

Scientific  determination  of  the  limits  and  control  of  rate  of  increase  would 
be  of  immense  service  to  the  sheep  industry,  not  only  by  rendering  possible 
desired  yields  of  lambs,  but  in  conserving  the  lives  of  a  large  percentage  of 
lambs  born  to  soon  die  through  lack  of  vigor  that  might  have  been  afforded  in 
the  selection  and  environment  of  the  parents.  The  intensive  sheep  husbandry 
of  the  future  must  be  based  upon  plans  which  provide  for  conserving  health 
and  vitality  by  avoiding  infestation  from  the  widely  distributed  natural  para- 
sites particularly  troublesome  to  sheep.  While  some  localities  seem  to  be  free 
from  parasitic  troubles  in  sheep,  it  \b  quite  certain  that  this  handicap  exists 
and  constitutes  a  serious  menace  wherever  sheep  are  closely  pastured  upon 
lands  having  even  moderate  moisture.  The  scientific  work  already  done  in 
studying  the  life  history  of  sheep  parasites*  is  one  of  the  most  valuable  aids 
rendered  by  science  to  animal  husbandry.  Its  value  will  be  more  appreciated 
as  farm  fiocks  become  larger  and  more  numerous.  It  should  be  continued  and 
extended  for  all  districts  of  all  stock-raising  countries. 

Along  lines  such  as  those  indicated  there  is  unlimited  opportunity  for  in- 
vestigations requiring  the  best  scientific  training  and  which  are  sure  to  be  of 
greatest  service  to  both  rural  and  city  populations. 

8HEBP  HT78BAITOBT  ON  AXIB  LANDS. 

Despite  any  possible  effect  upon  prices  through  increased  supplies  of  wool  or 
mutton  from  agricultural  lands,  large  areas  of  arid  lands  will  continue  to  en- 
gage largely  in  sheep  raising  because  of  being  limited  to  utilization  of  natural 
vegetation.  The  sheep  thrives  in  conditions  impossible  for  cattle,  and.  will  in- 
definitely continue  to  yield  the  chief  marketable  products  from  millions  of 
acres  in  North  and  South  America.  Nearly  one-third  of  the  area  of  the  United 
States  is  unfitted  to  the  production  of  crops  suitable  for  human  food.  While 
live  stock  is  well  distributed  over  this  area,  it  supports  only  one-fourth  of  the 
coimtry*s  total  number  of  farm  animals,  the  balance  being  reared  on  lands 
which  also  yield  large  quantities  of  crops  entering  directly  into  commerce. 
Portions  of  Argentina,  Uruguay,  and  Chile  have  arid  areas  similarly  restricted 
as  to  character  of  possible  output  The  development  in  these  areas  of  a 
sheep  industry  of  fixed  character  is  a  question  that  is  scientifically  interesting, 
and  economically  most  important 

Much  depends  upon  methods  of  controlling  grazing  to  conserve  the  native 
vegetation,  but  a  still  more  difficult,  though  perhaps  not  more  immediate 
problem,  is  the  preservation  of  characteristics  of  animals  that  are  native  or 
that  became  practically  such  through  many  generations  under  conditions  very 
little  altered  from  those  imposed  by  nature.  The  fieece,  habits,  and  instincts 
of  the  Spanish  merino  of  nomadic  ancestry  made  that  animal  most  valuable  so 
long  as  wool  was  the  main  object    More  recent  considerations  of  carcass,  how- 
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erer,  have  brought  a  sucesslon  of  admixtures  or  crosses  having  the  blood  of 
the  heavily  fleshed  and  artificially  reared  British  breeds.  There  appears  to 
have  been  too  little  thought  on  both  continents  as  to  the  final  outcome  of  the 
kind  of  breeding  that  followed  the  demands  of  the  meat  trade. 

The  objection  to  the  progressive  increase  of  the  blood  of  the  coarser  wooled 
sheep  at  the  expense  of  the  merino  blood  has  been  that  the  animal  so  bred 
shows  a  serious  lack  of  the  adaptability  to  the  kind  of  life  rendered  imperative 
by  the  natural  conditions  which  it  is  impractical  to  materially  modify.  This 
trouble  has  been  of  lesser  importance  where  the  sheep  were  gradually  being 
displaced  by  other  stock  or  where  the  feed  supply  has  been  rendered  more 
abundant,  as  In  the  Province  of  Buenos  Aires. 

Owners  of  flocks  in  arid  sections  of  the  United  States  have  found  a  serious 
difficulty  in  the  mixed  blood  of  their  flocks  resulting  from  crossings  made  to 
improve  the  carcass  qualities.  I  am  informed  that  in  the  drier  Provinces  of 
the  Argentine  there  has  been  a  similar  experience.  It  is  possible  to  meet  the 
situation  by  continuing  a  portion  of  the  flock  with  females  having  only  merino 
blood.  These  can  be  used  to  produce  the  first-cross  ewes,  which  are  generally 
more  uniform  and  satisfactory  than  later  crosses.  Such  a  plan  Is  most  difll- 
cult  and  expensive  in  operation.  It  demands  too  many  divisions  of  the  stock 
kept  and  the  maintenance  of  too  great  a  variety  of  breeds  of  stud  sires.  It 
merits  the  further  objection  of  not  permitting  that  continuous  advance  toward 
a  higher  standard  of  perfection  which  is  most  remunerative  and  is  in  itself 
a  real  reward  to  the  desire  for  accomplishment  that  assures  permanency  in 
rural  afbUrs. 

The  fact  of  the  matter  is  that  in  the  areas  referred  to  there  exists  for  the 
first  time  a  real  need  for  a  peculiar  type  of  animal  not  previously  called  for 
and  therefore  not  previously  produced.  In  all  of  the  sheep  husbandry  of  North 
and  South  Am^ica,  until  a  few  years  ago,  we  have  been  able  to  draw  upon 
Europe  for  well  established  breeds  of  animals  adapted  to  our  needs.  But  we 
turn  in  vain  to  Europe  and  to  our  own  past  accomplishments  for  a  type  of 
sheep  to  suit  the  present  and  future  needs  of  the  animal  husbandry  of  the  less 
fertile  lands.  The  idea  of  a  continual  use  of  the  older  and  existing  types  in 
such  a  way  as  to  adjust  the  proportions  of  blood  to  furnish  the  kind  of  animal 
required  is  unsound  in  principle  and  unprofitable  in  practice.  In  the  course  of 
time  we  will  undoubtedly  come  to  a  more  general  agreement  as  to  the  relative 
importance  of  fleece  and  form  in  sheep  husbandry  on  these  lands,  and  then 
proceed  to  produce  a  fixed  type  of  the  animal  needed  as  was  done  by  the  horse 
and  swine  breeders  of  the  United  States.  Experiments  In  this  connection  were 
inaugurated  eight  years  ago  by  the  Bureau  of  Animal  Industry  of  the  United 
States  Department  of  Agriculture.  It  is  not  improbable  that  we  have  been  fore- 
stalled in  the  undertaking  by  the  New  Zealand  breeders,  and  that  the  trial  im- 
portations of  CJorriedales  that  have  gone  into  Tierra  del  Fuego  and  Wyoming 
will  at  least  greatly  hasten  the  completion  of  the  undertaking. 

EFFECT  OF  SCABCirY  OF  FINE  WOOLS. 

Up  to  the  present  time  commercial  supplies  of  fine  merino  wools  have  come 
nearly  altogether  from  parts  of  the  world  not  yet  evolved  from  the  initial 
stages  of  agriculture,  and  having  economic  conditions  that  allow  the  rearing  of 
sheep  solely  for  wool  production.  With  the  exception  of  South  Africa  the  main 
wool  producing  countries  are  turning  to  the  raising  of  mutton  sheep,  the  wool  of 
which,  while  valuable  for  serviceable  clothing,  is  not  suited  to  the  manufacturing 
of  many  classes  of  widely  used  fabrics. 
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Manafactnrera  refer  to  all  wools  other  than  merinos  as  "  cross-hreds." 
Within  the  past  30  years  New  Zealand,  that  now  furnishes  7  per  cent  of  the 
world*s  wool,  has  changed  from  90  per  cent  merino  to  less  than  10  per  cent 
merino  and  over  90  per  cent  cross-bred  wool.  Australia  now  exports  22  per  cent 
of  the  world's  annual  yield,  and  has  been  the  source  of  most  of  the  fancier 
merino  wools.  In  that  country  the  changes  toward  raising  cross-breds  and  less 
merinos  is  very  marked.  Competent  authorities  believe  that  inside  of  10  years  the 
Australian  clip  will  contain  less  than  one-half  of  merino  wool.  Argentina  con- 
tributes 9  per  cent  of  the  world's  clip,  and  now  ships  less  than  25  per  cent  merino 
wool.  The  United  States*  annual  clip  equals  10  per  cent  of  the  world's  supply 
and  contains  at  least  75  per  cent  of  cross-breds  or  non-merino  wools.  South 
Africa  alone  shows  any  promise  of  maintaining  or  Increasing  her  output  of 
fine  wools.  Ekinatorlal  Africa  and  South  America  may  perhaps  produce  fine 
wools  at  the  outset  of  the  development  of  the  sheep  Industry,  but  if  they  do 
they  will  be  the  first  of  equatorial  regions  to  do  so.  Asiatic  Turkey  and  Russia 
now  yield  150,000,000  pounds  of  wool  annually,  mainly  carpet  wools,  and  seem 
unlikely  to  seriously  change  the  character  or  volume  of  their  output. 

In  view  of  these  facts  and  tendencies  a  marked  shortage  and  consequent 
high  price  for  merino  wools  seems  inevitable.  In  the  early  part  of  1914  merino 
wools  were  much  more  eagerly  sought  than  cross-breds»  but  the  war  commaroe 
has  given  an  active  outlet  for  the  stronger  and  more  generally  serviceable 
cross-bred  wools.  What  the  situation  will  be  later  can  not  be  foretold.  No 
doubt  the  ingenuity  of  manufacturers  can  devise  methods  and  machinery  to 
permit  substitution  tw  finer  wools  In  some  classes  of  fabrics.  Possibly  the 
science  of  psychology  may  direct  tastes  and  fashions  toward  what  is  more 
readily  obtainable.  K  not,  the  ladles  will  be  first  in  experiencing  the  effects  of 
the  change,  as  it  is  for  their  use  that  most  of  the  merino-wool  fabrics  are  manu- 
factured. 

We  should  not  Ignore  the  fact  that  the  types  of  the  animals  which  pro- 
duce so  much  of  the  materials  of  commerce  are  plastic  things  and  have 
always  been  molded  and  remade  In  response  to  economic  conditions.  True, 
recent  scientific  discoveries  give  strength  to  the  idea  of  constancy  and  the 
integral  nature  of  some  inherent  factors.  But  these  factors  which  refuse  to 
change,  even  in  the  crossing  of  breeds,  seem  too  numerous  and  minute  to 
insure  anything  but  the  appearance  of  a  blended  form  in  such  characters 
as  length  and  fineness  of  wool  fibers.  We  are  not,  therefore,  unsdentifle 
or  benighted  in  considering  the  probability  of  a  refiectlon  of  economic  con- 
ditions in  the  characters  of  our  domestic  animals. 

It  is  practical  to  consider  how  far  and  in  what  way  the  probable  values 
of  finer  wools  will  counterbalance  the  movement  to  produce  the  new  type, 
which  recent  and  present  conditions  of  the  meat  supply  have  really  re- 
quired. The  inferiority  of  the  merino  as  a  meat  producer  is  too  marked 
to  be  offset  by  even  [q>ecial  value  of  wool  except  upon  very  limited  areas 
which  can  support  the  growth  of  a  fleece  but  can  not  support  or  market 
meat  animals.  We  are  not  likely,  therefore,  to  experience  any  general  retom 
to  breeding  for  wool  alone  as  a  result  of  shortage  of  merino  wools. 

The  disappearance  of  the  merino  in  this  hemiq;>here  now  seems  to  be 
imminent  K  it  does  disappear  it  win  be  the  first  instance  of  the  passing 
of  any  class  of  improved  animals  that  had  once  gained  wide  distributioiL 
All  others  of  our  Buropean  breeds  of  domestic  animals  have  been  practically 
remade  to  meet  changing  economic  demands  and  material  for  newer  types 
has  usually  been  supplied  from  within  the  breeds  themselves.  Why,  then, 
this  marked  exception  to  the  usual  course  of  affairs  in  the  case  of  the 
merino?  Strange  as  it  may  seem,  the  answer  lies  in  its  extreme  spedali- 
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zation  for  wool  production  to  the  exclusion  of  other  Important  features. 
High  degrees  of  specialization  In  domestic  animals  seem  to  have  been  gen- 
erally attained  In  the  Interests  of  economy  during  the  past  four  or  five 
decades.  However,  there  are  some  Instances,  and  the  fine-wooled  sheep  1b 
one  of  them,  In  which  true  economy  does  not  result  from  perfection  In  one 
function  and  the  neglect  of  others.  So  assiduously  and  exclusively  have 
the  Improvers  of  the  fine-wooled  sheep  sought  and  bred  for  fineness  and 
character  of  fiber  with  weight  of  wool  that  the  muscular  development  in 
many  cases  Is  below  what  Is  requisite  to  that  high  constitutional  vigor  needed 
to  enable  the  animals  to  hold  a  place  as  producers  of  meat  In  competition 
with  breeds  developed  with  greater  consideration  for  flesh  development. 

The  danger  of  the  passing  of  this  sheep  of  antiquity  that  has  been  the 
support  of  the  pioneers  of  our  western  agriculture  and  civilizations  Is  not 
alone  due  to  the  fact  that  the  flesh  development  was  Ignored  by  nearly  all 
those  who  contributed  to  the  Improvement  of  the  merino  as  a  producer  of 
wool.  Their  animals  are  also  nowadays  decried  because  they  exhibit  the 
effects  of  breeding  with  too  little  regard  for  constitution,  prolificacy,  and 
rate  of  maturity.  The  corrugated  skin,  which  Is  still  quite  generally  but 
perhaps  not  correctly  regarded  as  essentially  associated  with  abundance  and 
fineness  of  wool,  is  also  in  Itself  a  detriment. 

It  would  be  beside  the  mark  to  recount  the  deficiencies  of  the  merino 
if  it  were  entirely  too  late  to  remedy  them.  It  might  be  too  late  if  we 
had  earlier  begun  the  perfection  of  a  true  breeding  type  with  the  char- 
acters of  the  cross-bred^  so  largely  produced.  As  It  is,  we  may  look  for  a 
twofold  answer  to  the  needs  of  the  continuing  sheep  industry  of  arid  lands. 
The  Corriedale  or  its  American  analogue  will  have  a  wide  distribution  but 
can  not  replace  that  part  of  its  ancestry  which  is  merino  in  furnishing 
the  finest  wools.  The  merino  Improved  In  respect  to  Its  present  weaknesses 
can  continue  to  yield  the  choicest  wools  and  also  meet  the  needs  of  the 
special  areas  in  which  fine  wool  can  safely  be  held  as  primary  to  other 
considerations. 

In  suggesting  an  Improvement  of  the  present  defects  of  this  sheep  we  con- 
front the  question,  "Are  not  these  defects  a  result  of  the  perfection  of  the 
wool,  and  will  the  wool  not  be  deteriorated  by  selections  required  to  produce 
a  plump-bodied  animal  of  strong  constitution  and  high  or  moderate  fecundity?" 
Those  who  answer  In  the  aflirmatlve  of  course  concede  the  early  oblivion  of  the 
merino.  But  there  are  ample  grounds  in  the  history  of  breeding  domestic  ani- 
mals for  the  belief  that  we  can  conserve  the  wool  qualities  of  the  merino  dis- 
associated from  Its  present  hindering  defects.  The  history  of  breeding  of  stock 
and  the  light  of  experience  with  merino  crosses  suggest  the  need  of  effecting 
the  change  from  within  the  breed  Itself  without  recourse  to  nonrelated  stock, 
which,  though  it  might  quickly  Improve  the  weaknesses,  would  hopelessly  dis- 
sipate the  peculiar  features  of  the  merino  fleece. 

The  sparsely  fleshed  body  and  low  fecundity  of  the  merino  are  not  a  result  of 
the  heavy  growth  of  fine  wool.  Possibly  ultra  fineness  of  fiber  may  result  from 
Impaired  vitality;  but  If  so,  equally  necessary  strength  of  fiber  is  lost,  and 
there  is  no  net  gain.  The  limiting  weaknesses  of  the  merino  are  the  result,  in 
the  United  States  at  least,  of  a  century  of  selection  and  breeding  for  fleece 
alone,  and  this  with  stock  that  came  from  Spain  with  a  reputation  for  slowness 
of  growth  and  low  fecundity.  It  does  not  seem  imreasonable  to  argue  the 
possibility  of  developing  a  well-fleshed  body  beneath  a  fleece  of  fine  fiber.  The 
coarse-wooled  Lincoln  yields  a  greater  actual  weight  of  wool  than  does  the 
merino,  and  at  the  same  time  furnishes  maximum  nutrition  to  a  large  frame 
and  muscular  development.    The  essential  difference  is  in  the  diameter  of  the 
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fiber.  We  still  know  too  little  of  the  nutrition  of  the  body  covering,  but  ex- 
amples are  not  lacking  to  demonstrate  the  i)ossibility  of  combining  fineness  of 
wool  and  heavy  fleshing.  At  various  times  individuals  who  subscribe  to  this 
line  of  reasoning  have  made  sutficient  progre^js  in  their  flocks  to  prove  the 
correctness  of  their  ideas.  They  seem  to  have  lived  too  soon,  however,  as  com- 
mercial demands,  upon  which  they  were  dei>endeut  for  support,  did  not  then 
appreciate  their  animals  as  they  would  be  appreciated  to-day  and  will  be  in  the 
near  future. 

The  use  of  national  funds  for  furnishing  needed  types  of  plants  and  animals 
is  necessary.  Government  support  for  such  work  has  been  clearly  justified  in 
plant  industry.  With  animals  the  task  is  slow  of  accomplishment,  and  hereto- 
fore needs  have  been  less  pressing.  Government  animal-breeding  projects  place 
a  great  responsibility  upon  those  who  select  the  lines  to  be  followed.  There 
may  be  errors  in  anticipating  needs,  but  no  workers  can  do  more  than  proceed 
in  the  light  of  the  best  judging  of  existing  conditions  and  tendencies. 


GOVERNMENT  CONTROL  OF  GRAZING  ON  THE  PUBLIC  LANDS, 

By  ALBERT  F.  TOTTER, 
Associate  Forester,  Forest  Service,  United  States  Department  of  Agriculture. 

The  public  grazing  lands  of  the  United  States,  or  what  Is  commonly  known  its 
the  **  free  range,"  originally  included  practically  the  entire  western  half  of  the 
country.  This  was  the  Great  Plains  region,  occupied  by  the  Indians,  and  over 
which  roamed  innumerable  herds  of  buffalo.  Gradually  the  pioneer  settlers 
moved  the  frontier  westward  until  now  It  has  almost  entirely  disappeared.  The 
fertile  lands  which  could  be  tilled  were  occupied  by  farmers,  and  the  grazing 
lands  used  by  the  buffalo  were  taken  possession  of  by  the  stockmen  for  their 
sheep,  cattle,  and  horses.  It  has  been  the  land  of  opportunity,  open  to  all  who 
were  willing  to  bear  the  hardships  of  frontier  life. 

Legislation  affecting  these  lands  has  been  almost  entirely  In  reference  to  the 
terms  under  which  It  might  be  located,  settled  upon,  or  purchased,  or  to  the 
conditions  under  which  it  might  be  set  aside  for  public  purposes,  such  as  mili- 
tary and  Indian  reservations  or  national  forests.  There  have  been  no  laws, 
however,  which  provided  for  any  system  of  control  in  the  use  of  the  public 
lands  for  grazing  puri)oses,  and  therefore  they  have  been  open  to  unrestricted 
use  by  whoever  chose  to  graze  his  stock  upon  them.  Naturally  the  more 
desirable  areas,  where  feed  was  abundant  and  water  plentiful,  were  chosen 
first,  and  as  these  became  crowded  the  stockmen  pushed  on  to  the  more  distant 
localities,  until  finally  the  entire  range  was  occupied  by  the  owners  of  either 
cattle,  horses,  or  sheep. 

During  this  entire  period  competition  for  the  use  of  the  more  desirable 
areas  has  been  keen  between  the  owners  of  the  different  kinds  of  live  stock 
and  between  the  owners  of  large  and  small  herds.  The  only  legal  way  In  which 
a  stockman  could  control  the  use  of  any  portion  of  the  public  range  was  through 
acquiring  ownership  of  the  watering  places  upon  It,  and  In  this  way  preventing 
stock  other  than  his  own  from  using  It.  This  led  to  location  and  entry  under 
the  public-land  laws — first  of  the  lands  along  the  running  streams  or  upon 
which  there  were  living  springs,  and  next  of  the  lands  upon  which  water  could 
be  developed  by  digging  wells  or  building  storage  reservoirs.  Thus  a  large 
proportion  of  the  permanent  watering  places  have  passed  into  private  owner- 
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Ship.  Complete  control  of  a  range  could  not  be  secured  In  this  way,  however, 
because  during  the  rainy  season  there  was  often  an  abundance  of  water  in 
temporary  lakes,  tanks,  or  ponds,  and  during  the  winter  time  a  sufficient  supply 
furnished  by  the  melting  snow.  Also  there  was  no  limit  to  the  number  of  stock 
any  owner  of  a  watering  place  might  turn  loose  upon  the  adjoining  range,  nor 
any  restriction  upon  the  kind  of  stock  he  might  graze. 

This  system,  or  rather  lack  of  system,  inevitably  led  to  controversy  over  the 
use  of  the  range  and  to  the  grazing  of  a  number  of  stock  largely  in  excess  of 
its  normal  capacity.  In  some  localities  it  resulted  in  actual  warfare  between 
the  different  factions,  with  serious  lose  of  both  life  and  property,  and  in  prac- 
tically all  localities  it  resulted  in  an  economic  loss  through  wasteful  use  of 
the  range. 

Probably  the  greatest  handicap  in  raising  cattle  and  horses  on  the  public 
range  is  the  prohibition  against  the  erection  of  fences  upon  these  lands.  It  is 
impracticable  to  handle  cattle  and  horses  in  the  same  manner  as  sheep  and 
goats — by  keeping  them  constantly  under  herd.  This  means  that  in  the  absence 
of  natural  barriers,  such  as  wide,  deep  rivers,  canyons,  cliffs,  or  high  rough 
mountaias,  the  losses  from  cattle  and  horses  straying  away  are  often  suffi- 
ciently great  to  make  unprofitable  the  raising  of  these  Idnds  of  stock.  In  some 
localities  the  fencing  of  private  lands,  rights  of  way  of  railroads,  and  wagon 
roads  or  large  land  grants  has  furnished  the  necessary  barrier  to  keep  stock 
within  reasonable  bounds.  The  need  for  fences  In  other  localities  has  often  been 
so  great  that  stockmen  have  been  tempted  to  construct  such  Improvements  in 
violation  of  the  law,  only  to  be  required  later  to  remove  them  and  often  to 
suffer  the  penalty  imposed  by  the  courts.  Under  these  iX)ndltions  much  of  the 
public  range  was  best  adapted  to  slieep  raising,  and  the  number  of  this  Idnd 
of  stock  using  It  increased  rapidly;  In  fact,  some  large  sections  of  the  range 
have  been  devoted  almost  entirely  to  the  production  of  wool  and  mutton.  The 
lack  of  any  control,  however,  has  been  just  as  detrimental  in  sheep  raising  as 
In  cattle  raising,  because  there  has  been  the  same  overcrowding  of  the  range 
and  the  Inevitable  decrease  In  its  carrying  capacity  and  in  the  weight  of  the 
stock  produced  upon  It. 

A  departure  from  the  free-range  system  was  made  by  the  State  of  Texas  In 
1883  through  legislation  which  provided  for  leasing  its  grazing  lands.  Texas 
is  the  only  Western  State  which  owns  the  public  lands  within  its  boundaries. 
Improvement  was  made  by  additional  legislation  from  1887  to  1897,  and  a 
system  developed  under  which  the  welfare  of  the  stockmen  as  well  as  the  gen- 
eral prosperity  of  the  State  has  been  advanced.  The  general  provisions  of 
the  Texas  lease  law  are  that  outside  of  certain  counties,  35  In  number,  which 
are  known  as  the  absolute-lease  district,  all  lands  not  In  Immediate  demand 
for  settlement  are  subject  to  lease.  The  lands  are  leased  In  such  quantities  and 
under  such  conditions  as  may  be  considered  best  by  the  commissioner  of  pub- 
lic lands  and  for  terms  not  exceeding  five  years,  at  a  rental  of  not  less  than 
4  cents  per  acre  per  annum,  except  that  the  lands  deeded  to  the  State  Uni- 
versity may  be  leased  at  3  cents  per  acre. 

The  lands  are  subject  to  purchase  by  settlers  at  all  times  In  lots  of  not  more 
than  four  sections  of  640  acres  each,  provided  that  not  more  than  two  sections 
are  agricultural  land.  It  Is  provided  also  that  a  settler  purchasing  one  section 
may  lease  three  additional  sections  located  anywhere  within  a  radius  of  5 
miles  from  the  land  occupied  by  him,  provided  the  amount  of  land  remaining 
under  the  original  lease  Is  not  reduced  below  10  sections.  It  Is  further  provided 
that  a  settler  must  not  turn  loose  more  than  1  cow  or  4  sheep  for  each  10  acres 
of  unfenced  land  held  by  him  either  by  purchase  or  under  lease. 
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Within  the  absolute-lease  district  the  terms  of  the  lease  are  extended  to 
10  years  at  the  same  mlnlmmn  rentals  charged  for  lands  in  the  other  district, 
bat  no  land  which  has  been  classified  as  grazing  land  is  subject  to  sale  or 
lease  to  severs  and  other  persons  during  the  tenure  of  the  lease.  At  the  expira- 
tion of  a  lease  a  period  of  60  days  is  allowed  within  which  the  lands  are  subject 
to  sale,  and  the  lessee  has  a  preference  right  to  purchase.  After  the  expiration 
of  a  lease  the  lessee  has  a  preference  right  to  a  new  lease. 

The  adoption  of  this  system  of  handling  its  grazing  lands  by  the  State  of 
Texas  has  brought  about  a  great  improvement  in  the  range  conditions  within 
its  bordera  Each  stockman  knows  Just  what  amount  of  range  he  will  be 
able  to  use  and  how  many  stock  it  should  maintain.  The  areas  leased  are 
usually  fenced  by  the  stockmai,  and  this  Insures  against  straying  of  stock, 
which  was  one  of  the  main  sources  of  loss  under  the  old  free-range  system. 
It  also  Insures  that  the  range  will  not  be  overstocked  by  the  intrusion  of  stock 
owned  by  others.  Under  the  pasture  system  each  owner  can  carry  out  his 
own  plan  regarding  the  breeding  of  his  animals  and  build  up  a  herd  of  the 
kind  and  grade  he  desires  to  raise.  The  cost  of  handling  the  stock  is  reduced 
and  the  profits  of  the  business  increased  accordingly.  Encouraged  by  the 
reward  of  progressive  effort,  the  lessee  soon  becomes  interested  in  what  can 
be  done  to  improve  the  forage  crop  within  his  pastures  and  to  increase  their 
carrying  capacity. 

One  of  the  first  improvements  has  usually  been  the  development  of  addi- 
tional watering  places  through  digging  wells  and  erecting  windmills.  On  some 
of  the  larger  leaseholds  windmills  and  reservoirs  have  been  constructed  at  such 
intervals  that  the  animals  need  not  go  more  than  2  or  8  miles  to  water.  The 
stock  thrive  much  better  under  these  conditions  and  the  damage  to  the  range 
from  concentration  of  large  numbers  of  stock  at  one  watering  place  is  avoided. 

Next  of  importance  has  been  the  production  of  winter  feed.  The  stockmen 
have  found  it  possible  to  raise  cultivated  forage  crops  on  portions  of  the  leased 
land,  and  by  this  means  have  provided  for  wintering  an  increased  number  of 
stock.  Such  demonstrations  of  the  agricultural  value  of  the  lands  have  led  to 
increased  effort  by  settlers  and  the  transformation  of  some  sections  of  the 
State  from  grazing  to  farming  communities. 

On  the  whole,  the  abandonment  of  the  free-range  system  and  adoption  of 
the  leasing  system  in  Texas  has  resulted  not  only  in  the  production  of  a 
largely  increased  number  of  live  stock,  but  in  the  production  of  a  much  better 
grade  of  stock  and  in  placing  the  live-stock  industry  on  a  sound  business  basis. 
It  has  also  resulted  in  a  more  rapid  development  of  agricultural  lands  and  a 
marked  increase  in  homestead  settlement,  all  of  which  has  added  greatly  to 
the  development  and  general  prosperity  of  the  State. 

Elsewhere  in  the  West  it  has  been  customary  for  the  States  to  lease  the 
lands  granted  to  them  for  school  and  other  purposes  preceding  the  sale  of 
such  lands  under  the  provisions  of  their  respective  constitutions.  These  leases 
usually  have  been  confined  to  sections  which  were  particularly  desirable,  either 
by  reason  of  their  grazing  value  or  strategic  location.  It  sometimes  happens 
that  the  only  available  water  supply  for  a  certain  range  or  the  key  to  desirable 
lambing  grounds  is  located  upon  a  school  section.  As  a  rule,  the  rentals  by 
the  State  are  graduated  in  accordance  with  the  grazing  value  of  the  land  and 
higher  rates  charged  for  watered  sections  than  for  those  without  water.  The 
customary  rates  are  from  4  to  12  cents  per  acre,  although  in  exceptional  cases 
rentals  higher  or  lower  than  this  are  sometimes  agreed  upon. 

Most  of  the  grazing  lands  which  have  been  selected  by  the  States  in  satisfac- 
tion of  grants,  other  than  those  for  schools,  have  not  been  leased  but  have  been 
sold  to  the  stockmen.    Oftentimes  lands  secured  in  this  way  have  formed  the 
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nucleus  for  extensive  operations  on  the  adjoining  public  lands.  Under  this 
condition  of  affairs  it  is  probably  true  that  the  States  have  received  larger 
rentals  and  higher  prices  in  the  leasing  or  sale  of  their  lands  than  would  have 
been  the  case  if  these  lands  did  not  in  a  degree  control  the  use  o^  adjoining 
public  areas  which  were  open  to  free  grazing.  But  that  it  is  questionable 
whether  in  the  long  run  this  will  yield  the  highest  return  is  very  clearly  shown 
by  the  experience  of  the  State  of  Arizona  in  connection  with  that  portion  of 
its  lands  which  has  been  included  in  the  national  forests.  The  act  of  CJongress 
admitting  Arizona  to  the  Union  contained  a  provision  that  all  of  the  school  lands 
located  within  the  national  forests  should  be  administered  as  part  of  the 
forests  and  such  amount  paid  to  the  State  each  year  fr<5ta  the  gross  proceeds 
of  the  forests  as  would  be  proportionate  with  the  area  of  the  school  lands. 

Under  this  plan  the  State  received  $28,966.46  as  its  share  of  the  proceeds  for 
the  fiscal  year  ending  June  30, 1915.  During  the  year  previous  to  the  enactment 
of  this  law  the  returns  from  rentals  for  such  portion  of  these  lands  as  had  been 
leased  to  stockmen  was  only  $2,703.35.  About  one-half  the  national-forest  re- 
ceipts are  for  timber  sales,  so  the  revenue  to  the  State  from  grazing  is  in- 
creased about  five  times. 

This  indicates  that  while  higher  rentals  are  secured  for  selected  areas  on 
account  of  their  relation  to  grazing  on  the  public  lands,  a  much  larger  sum  In 
the  aggregate  would  be  secured  by  the  States  for  the  use  of  their  lands  if  these 
were  used  for  grazing  under  some  system  of  control  similar  to  that  in  force 
upon  the  national  forests. 

The  regulation  of  grazing  upon  the  public  lands  of  the  United  States  is 
practically  restricted  to  those  lands  which  have  been  included  within  the 
national  forests.  The  only  exceptions  are  such  portions  of  the  remaining 
Indian  reservations  as  ultimately  may  be  restored  to  the  public  domain  and  a 
very  limited  amount  of  grazing  on  some  of  the  military  reservations  and 
national  parks.  The  net  area  of  the  national  forests,  excepting  those  in  Alaska, 
is  now  about  137,000,000  acres,  and  the  area  of  public  land  in  the  United  States, 
excepting  Alaska,  remaining  unappropriated  and  unreserved  is  about  280,000,000 
acres.  Therefore  the  use  for  grazing  of  about  one-third  of  the  public  lands  of 
the  United  States,  excepting  Alaska,  is  regulated,  and  the  use  of  the  other  two- 
thirds  unregulated. 

The  management  of  grazing  upon  public  lands  is  as  yet  a  comparatively  new 
problem  in  this  country,  the  l^islatlon  which  authorized  the  use.  of  the  timber 
and  other  resources  upon  the  national  forests  not  having  been  enacted  until 
June  4,  1897,  less  than  20  years  ago.  In  the  beginning  the  attitude  of  the 
Government  tended  to  favor  the  exclusion  of  live  stock,  particularly  of  sheep 
and  goats,  from  these  ranges  and  to  consider  grazing  as  something  which  must 
ultimately  be  done  away  with  on  the  national  forest  lands.  For  this  reason 
there  was  very  close  restriction  of  grazing  during  the  first  few  years  and  a 
material  reduction  in  the  number  of  stock  occupying  the  ranges.  A  realization 
of  the  great  importance  of  the  live-stock  industry  and  the  necessity  of  using 
all  the  resources  of  the  national  forests,  however,  soon  changed  this  attitude, 
and  an  era  of  progressive  development  began. 

At  the  time  of  the  transfer  of  the  national  forests  to  the  Department  of  Agri- 
culture by  the  act  of  Congress  of  February  1,  1905,  there  were  692,000  head  of 
cattle  and  horses  and  1,514,000  head  of  sheep  and  goats  being  grazed  upon  the 
85,627,472  acres  of  national-forest  land.  At  the  end  of  10  years,  or  for  the  fiscal 
year  ending  June  30,  1915,  the  number  of  stock  has  increased  to  1,724,000  head 
at  cattle  and  horses  and  7,283,000  head  of  sheep  and  goats,  and  the  area  of  the 
forests  to  168,000,000  acres.    This  means  that  there  has  been  an  increase  in  the 
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number  of  animals  grazed  50  per  cent  greater  than  the  increase  in  the  area 
of  the  forests,  or,  in  other  words,  that  there  are  now  150  animals  grazing  on 
the  same  number  of  acres  which  supported  only  100  animals  10  years  ago. 
Not  only  that,  but  there  has  been  a  decided  gain  in  the  average  weight  of  the 
animals  and  a  marked  improvement  in  the  grade  of  stock  produced.  This 
great  and  beneficial  change  has  been  brought  about  through  the  policy  of  allow- 
ing the  fullest  use  of  the  forests  consistent  with  their  permanent  maintenance 
and  by  the  adoption  of  a  constructive  and  progressive  plan  in  the  management  of 
grazing. 

The  principles  which  have  governed  the  development  of  grazing  lands  within 
the  national  forests  are : 

1.  The  use  of  each  range  by  the  kind  of  stock  for  which  it  is  best  adapted. 

2.  The  use  of  each  range  during  the  portion  of  the  year  when  it  can  be  grazed 
to  best  advantage. 

3.  Prevention  of  overgrazing  by  limiting  the  number  of  stock  grazed  to  the 
normal  capacity  of  the  range. 

4.  Development  of  watering  places  and  construction  of  bridges  and  trails  to 
bring  new  range  into  use. 

5.  Even  distribution  of  stock  upon  the  ranges  and  improved  methods  of 
herding. 

6.  Reseeding  the  ranges  by  natural  and  artificial  means. 

The  national  forest  ranges  contain  a  great  variety  of  shrubs,  plants,  and 
grasses.  Fully  3,000  different  species  have  been  collected  and  identified. 
A  very  large  proportion  of  these  have  at  least  some  forage  value.  Some  are 
relished  particularly  by  cattle  and  others  are  sought  by  sheep.  Likewise  some 
are  particularly  valuable  as  forage  for  one  kind  of  stock  or  the  other.  As  a 
rule  sheep  require  and  eat  a  much  wider  variety  of  plants  and  grasses  than  cat- 
tle. What  are  known  as  weed  ranges  are  especially  well  adapted  to  sheep 
grazing,  and  this  kind  of  stock  thrive  on  plants  which  would  not  be  touched  by 
cattle  and  horses.  Sheep  are  well  adapted  to  grazing  in  the  rougher  portions 
of  the  range  and  at  the  higher  altitudes,  while  cattle  pref^  the  smoother  open 
country  and  the  lower  valleys. 

It  is  the  universal  custom  on  the  public  range  to  herd  sheep  and  to  turn 
cattle  and  horses  loose.  This  means  that  sheep  may  be  kept  within  the  limits 
of  a  designated  range  without  additional  expense,  while  to  do  this  with  cattle 
and  horses  it  is  necessary  either  to  employ  additional  riders  or  to  fence  the 
range.  To  meet  this  need  in  grazing  cattle  and  horses  the  Gk)vernment  has 
allowed  the  construction  upon  the  national  forests  of  such  drift  or  division 
fences  as  were  necessary  properly  to  control  the  stock  and  keep  it  within  desig- 
nated bounds.  In  fact,  in  many  instances  the  Government  has  cooperated  with 
the  stockmen  in  the  construction  of  such  fences  and  has  borne  part  of  the  cost. 

There  Is  a  much  wider  distribution  In  the  ownership  of  cattle  than  of  sheep, 
the  average  cattle  permit  on  the  national  forests  being  for  only  57  head,  while 
the  average  sheep  permit  Is  for  1,465  head.  This  means  that  the  cattle  are  run 
largely  in  connection  with  local  farms,  and  of  necessity  the  range  allotted  to 
these  small  owners  must  be  near  by.  By  the  establishment  of  general  grazing 
districts  for  the  different  kinds  of  stock  a  more  economic  use  of  the  forage  Is 
secured,  the  needs  of  the  different  owners  are  better  met,  and  more  and  better 
stock  Is  produced. 

The  use  of  the  different  ranges  during  the  portion  of  the  year  for  which  they 
are  best  suited  Is  of  the  greatest  Importance.  It  Is  Impossible  for  stock  to 
remain  on  the  higher  mountain  ranges  within  the  national  forests  during  the 
winter;  after  the  summer  season  is  over  the  animals  must  be  removed  to 
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ranges  at  lower  altitudes  or  wintered  upon  the  farms.  There  are  immense 
areas  of  winter  range  outside  the  national  forests  which  produce  forage  crops 
that  can  be  harvested  only  by  grazing  live  stock.  Through  lack  of  a  permanent 
water  supply  or  because  the  feed  dries  up,  much  of  this  range  can  not  be  used 
during  the  summer,  and  the  stock  must  return  to  the  higher  ranges,  largely 
within  the  national  forests,  for  summer  grazing. 

The  farmer  who  raises  hay  and  grain  depends  largely  upon  live  stock  to 
furnish  a  market  for  at  least  a  portion  of  the  product  of  his  lands  by  convert- 
ing it  into  beef,  mutton  or  dairy  products,  and  near-by  range  must  be  had  for 
this  stock  while  the  farm  crops  are  being  grown.  This  is  often  found  upon  the 
national  forests.  Many  of  the  most  desirable  lambing  grounds  are  located 
within  the  national  forests,  and  their  use  during  the  spring  season  is  of  vital 
importance  to  sheep  owners.  In  moving  stock  to  these  summer  ranges  care 
must  be  taken  not  to  put  the  stock  on  them  before  the  feed  has  made  a  good 
start  and  the  ground  has  hardened  sufficiently  to  bear  the  weight  of  the  ani- 
mals. To  do  so  would  cause  an  economic  waste  and  soon  reduce  the  carrying 
capacity  of  the  lands.  To  secure  the  best  use  of  the  ranges  grazing  periods 
are  established  for  the  national  forests  in  accordance  with  local  conditions  and 
needs,  and  stock  are  allowed  to  use  them  only  during  the  periods  for  which  they 
are  suited.  The  usual  summer  grazing  period  is  from  May  1  to  November  30, 
and  on  the  higher  ranges  from  June  16  to  October  15.  A  variation  from  the 
fixed  dates  is  allowed  whenever  the  seasonal  conditions  warrant  it. 

Many  of  the  national  forests  in  the  Southwest  include  winter  ranges,  and 
there  grazing  is  allowed  during  the  entire  year,  the  stockmen  being  required 
to  remove  a  number  of  stock  each  year  equal  to  the  natural  increase.  Summer 
and  winter  grazing  districts  are  established  and  the  stock  is  moved  from  one  to 
the  other  in  accordance  with  the  requirements  of  the  season.  Only  by  a  sys- 
tematic division  of  the  ranges  to  meet  the  needs  of  the  different  seasons  can  a 
proper  balance  be  maintained. 

It  is  equally  if  not  more  important  that  the  number  of  animals  using  the 
ranges  during  the  different  periods  be  limited  to  their  normal  grazing  capacity, 
and  that  overstocking  be  avoided.  Nothing  else  has  been  so  destructive  as 
overcrowding  the  ranges,  and  all  other  means  for  improvement  will  fall  if  over- 
grazing is  persisted  in.  After  a  careful  study  of  each  range  an  allowance  is 
fixed  upon  the  basis  of  the  number  of  each  kind  of  stock  it  will  support  under 
normal  conditions  during  the  period  it  is  to  be  used,  and  permits  are  issued 
only  for  that  number  of  stock. 

These  estimates  must  necessarily  be  made  in  advance,  and  if  it  turns  out  to 
be  an  unusually  favorable  season  there  will  be  a  surplus  of  forage.  Increased 
allowances  are  not  made  on  this  account,  however,  because  if  the  range  is 
fully  stocked  in  the  abnormally  good  years  it  is  sure  to  be  overgrazed  in  bad 
years.  By  restricting  the  number  of  animals  to  the  capacity  of  the  range  in 
normal  years,  an  exceptionally  good  natural  reseeding  is  secured  in  good  years, 
which  helps  to  carry  them  over  in  bad  years.  Not  only  that,  but  in  the  end  the 
normal  carrying  capacity  of  the  range  is  gradually  increased  by  this  method 
and  more  stock  can  be  cared  for  upon  it. 

When  the  ranges  included  In  the  national  forests  have  been  found  to  be  over- 
stocked, the  number  of  animals  has  been  reduced  gradually  from  year  to  year 
until  a  proper  limit  was  reached.  By  this  method  the  stockmen  have  been  given 
ample  opportunity  to  dispose  of  the  surplus  stock  without  serious  loss.  Often- 
times the  removal  of  this  surplus  stock  from  the  forest  has  been  avoided  by 
opening  up  new  range  which  before  had  been  unused.  This  usually  requires  the 
construction  of  trails  or  driveways,  bridges  to  cross  streams,  or  the  development 
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of  water.  Through  improvements  of  this  kind  the  use  of  the  national  forests 
for  grazing  has  been  largely  extended  and  a  more  complete  utilization  of  its 
forage  resources  secured. 

Much  progress  has  been  made  in  improvement  of  the  range  by  better  methods 
of  herding  and  handling  the  stock.  By  the  construction  of  drift  fences,  by  the 
development  of  additional  watering  places,  and  by  care  in  the  selection  of 
salting  grounds,  a  much  better  distribution  of  cattle  has  been  secured  and  the 
condition  of  the  range  greatly  improved. 

The  first  change  made  in  handling  sheep  was  to  require  that  they  should  not 
be  bedded  more  than  six  nights  in  the  same  place,  except  when  this  was 
clearly  impracticable.  There  are  few  portions  of  the  range  so  rough  that  a 
sufficient  number  of  bed  grounds  can  not  be  found  to  provide  for  a  change  at 
least  every  six  nights,  and  the  adoption  of  this  plan  very  quickly  eliminated  the 
damage  which  was  being  done  by  continuous  bedding  In  the  same  place. 
It  practically  did  away  with  the  old  system  of  corralling  the  sheep  at  night, 
except  during  the  lambing  season.  The  next  change  was  the  adoption  of  what 
is  generally  called  the  "  loose  herding  "  or  "  bedding  out "  system,  under  which 
the' sheep  are  bedded  where  night  overtakes  them,  often  in  a  different  place 
each  night.  This  was  the  outgrowth  of  pasture  experiments  conducted  by  the 
Forest  Service  during  a  period  of  years  in  which  it  was  found  that  sheep  turned 
loose  in  pasture  required  only  two-thirds  as  much  range  as  sheep  herded  under 
the  prevailing  system,  and  also  that  lambs  from  the  herds  grazed  loose  in 
pasture  weighed  10  per  cent  more  than  lambs  from  those  herded  outside.  Owing 
to  the  t(^)ographic  features  of  the  country,  the  prevalence  of  predatory  wild 
animals,  and  the  necessity  of  moving  stock  long  distances  between  summer  and 
winter  ranges,  the  general  adoption  of  the  pasture  system  in  ranging  sheep  is 
impracticable  on  the  greater  part  of  our  range  country.  Therefore  an  effort 
has  been  made  to  approach  as  near  as  possible  the  pasture  conditions  while 
stiU  keeping  the  sheep  under  herd.  This  has  been  accomplished  by  giving  the 
sheep  the  greatest  possible  freedom  in  their  movements  during  the  day  and 
bedding  them  where  night  overtakes  them.  By  the  adoption  of  this  system  the 
stockmen  in  many  cases  have  been  able  to  increase  the  weight  of  the  lambs 
raised  upon  the  same  range  fully  5  pounds,  and  at  the  same  time  the  number  of 
animals  grazed  has  been  increased  from  10  to  25  per  cent  There  has  been 
some  difficulty  in  getting  the  herders  to  adopt  the  new  system,  for  the  reason 
that  it  means  harder  work,  but  experience  has  shown  that  after  the  sheep  get 
used  to  the  open  system  of  herding  and  being  bedded  out  at  night  they  are  no 
harder  to  handle  than  under  the  old  close  herding  system. 

Reseeding  the  ranges  by  the  introduction  of  cultivated  forage  plants  has 
been  confined  almost  entirely  to  the  mountain  meadows  and  alluvial  bottoms 
along  the  creeks.  It  has  been  found  that  timothy  ordinarily  is  the  best  species 
and  that  one  year's  protection  from  grazing  is  necessary  after  seeding.  It  is 
possible  in  many  localities  at  a  very  small  cost  to  divert  the  water  at  the  heads 
of  meadows  and  by  scattering  it  out  over  the  area  and  seeding  with  timothy 
to  increase  the  forage  crop  from  100  to  400  per  cent.  This  method  of  procedure, 
however,  is  both  slow  and  expensive,  and  the  greater  part  of  our  range  lands, 
at  least  until  we  know  more  about  artificial  reseeding,  must  be  improved  by 
protection  and  natural  reseeding.  Investigations  have  established  beyond 
doubt  that  natural  reseeding  can  be  accomplished  best  by  a  rotation  system 
of  grazing,  based  upon  the  simple  principle  that  after  the  vegetation  has 
matured  its  seed,  approximately  from  August  15  to  September  15,  grazing 
aids  In  scattering  and  planting  the  seed.  Experiments  have  shown  that  the 
vegetation  upon  tracts  grazed  each  fall  after  the  seed  had  matured  is  50  per 
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cent  better  than  upon  areas  from  which  the  stock  had  been  totally  excluded, 
and  probably  200  per  cent  better  than  upon  range  without  protection.  This 
system  offers  great  encouragement  in  range  management,  since  there  is  almost 
no  waste  of  forage  and  consequently  the  stockmen  suffer  no  loss  in  adopting  it 
It  gives  better  results  than  total  exclusion  of  the  stock  and  prevents  the  accu- 
mulation of  coarse,  unusuable  forage  and  other  inflammable  material  which 
is  a  menace  to  the  forest.  This  means  that  the  ranges  can  be  Improved  faster 
in  use  than  in  idleness. 

The  allotment  of  grazing  privileges  on  the  national  forests  is  based  upon 
prior  use  of  the  range,  ownership  of  improved  ranch  property,  dependence 
upon  the  range  for  a  livelihood,  and  utilization  of  the  forage  resources.  Upon 
the  inclusion  of  lands  within  a  national  forest  the  stockmen  who  have  regu- 
larly occupied  them  during  previous  years  are  allowed  to  continue  grazing 
their  stock,  subject  to  such  readjustments  as  may  be  necessary  to  prevent 
damage  to  the  forest  and  to  secure  an  equitable  distribution  of  the  grazing 
privileges. 

In  the  renewal  of  permits  the  small  owners  who  are  dependent  upon  the 
range  for  a  livelihood,  or  for  the  successful  operation  of  their  farms,  are  given 
the  preference,  and  any  necessary  reductions  are  made  on  the  permits  of  the 
larger  owners  and  transient  users.  Preference  is  also  given  to  resident  ranch 
owners,  and  no  new  owner  is  allowed  a  permit  unless  he  is  also  the  owner 
of  ranch  property  conunensurate  with  his  stock  and  which  will  be  used  in  con- 
nection with  his  grazing  operations.  Protective  limits  are  established  in 
accordance  with  local  conditions  to  meet  the  needs  of  small  owners  and  to  fix 
the  number  of  stock  for  which  permits  are  renewed  without  reduction.  Maxi- 
mum limits  that  fix  the  total  number  of  stock  for  which  permit  may  be  held 
by  any  one  individual,  firm,  or  corporation  are  also  established  to  prevent 
monopoly. 

When  the  range  within  a  national  forest  is  fully  occupied  by  regular  users, 
the  approval  of  applications  for  grazing  permits  other  than  for  renewals  is 
restricted  to  resident  ranch  owners  whose  ownership  of  stock  does  not  exceed 
the  protective  limits;  but  when  there  is  surplus  or  unused  range,  temporary 
permits  are  allowed  for  numbers  of  stock  not  in  excess  of  the  maximum  limits, 
which  become  renewable  after  three  years'  use  of  the  range,  provided  it  is 
not  applied  for  in  the  meantime  by  smaller  owners. 

Reductions  upon  the  permits  of  the  larger  owners  are  restricted  to  not  more 
than  10  per  cent  in  any  one  year  on  the  permits  of  those  who  own  ranch 
property  commensurate  with  their  stock,  and  'not  more  than  20  per  cent  in  any 
one  year  on  the  permits  of  regular  users  who  do  not  own  ranch  property.  Re- 
newal of  permits  is  allowed  to  purchasers  of  stock  grazed  upon  the  national 
forests,  subject  to  20  per  cent  reduction  when  only  the  stock  is  purchased  and 
10  per  cent  reduction  when  both  the  stock  and  ranches  used  in  connection  with 
it  are  purchased.  If  such  reduction  is  necessary  to  provide  range  for  small 
owners  or  new  settlers  within  or  near  the  forests. 

Under  this  plan  It  will  be  seen  that  the  permits  of  the  larger  owners  are 
being  constantly  reduced  to  provide  range  for  new  settlers  and  the  smaller 
owners,  thereby  securing  a  wider  distribution  of  the  grazing  privileges.  At 
the  same  time,  this  is  being  done  in  a  way  which  protects  the  larger  owners 
from  serious  financial  loss  and  gives  them  an  opportunity  to  gradually  readjust 
their  affairs  to  meet  the  new  conditions.  This  is  accepted  by  the  stockmen  as 
fair  to  both  the  small  and  large  owners,  as  It  gives  the  former  an  opportunity 
to  gradually  build  up  to  a  point  where  he  can  operate  profitably  without  re- 
ducing the  latter  at  a  rate  which  would  cause  him  undue  hardship.    Stability 
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has  been  given  to  the  live-stock  industry  under  the  permit  system  for  the 
reason  that  each  stockman  knows  in  advance  not  only  just  how  many  stock  he 
may  expect  to  secure  a  permit  to  graze,  but  also  that  when  the  stock  enter 
upon  the  range  there  will  be  ample  feed  to  support  it 

The  grazing  fees  upon  the  national  forests,  which  average  about  13i  cents 
per  head  per  annum  on  sheep  and  54  cents  per  head  per  annum  on  cattle,  are 
very  moderate  as  compared  with  the  actual  commercial  value  of  the  forage 
based  upon  the  charges  made  for  the  use  of  privately  owned  lands.  The  rates 
for  horses  are  usually  25  per  cent  more  than  the  rates  for  cattle  and  the  rates 
for  swine  40  per  cent  less.  No  charge  is  made  for  animals  under  six  months  of 
age,  which  are  the  natural  increase  of  stock  grazed  under  permit  The  charge 
for  short  seasons  is  proportionately  lower  than  the  charge  for  the  full  year. 

In  the  beginning  no  charge  was  made  for  grazing  on  the  national  forests  be- 
cause the  stockmen  had  always  enjoyed  the  use  of  this  range  free  of  charge 
while  it  was  part  of  the  unreserved  public  domain.  But  because  stockmen 
using  the  protected  and  regulated  range  within  the  forests  have  many  advan- 
tages not  enjoyed  by  those  who  are  occupying  the  unregulated  range  outside, 
It  was  deemed  fair  and  just  that  they  should  pay  a  moderate  fee  which  would 
go  toward  reimbursing  the  Government  for  the  cost  of  protecting  and  adminis- 
tering the  forests.  The  charge,  therefore,  is  not  the  full  value  of  the  forage, 
but  an  amount  fixed  by  the  Secretary  of  Agriculture  which  is  deemed  fair  and 
reasonable  for  the  privileges  enjoyed  by  the  stockmen  on  the  national  forest 
ranges.  The  permits  are  on  a  per  capita  rather  than  on  an  acreage  basis,  for 
the  reason  that  proper  care  of  the  forests  demands  that  there  shall  be  flexibility 
In  the  range  allotments  and  opportunity  to  move  stock  from  one  portion  of  the 
range  to  another  when  the  needs  of  the  forest  demand  it,  and  also  because  it  is 
necessary  to  use  many  portions  of  the  national  forests  as  community  ranges. 

Certain  kinds  of  stock  are  exempt  from  permit  and  allowed  to  graze  free  of 
charge.  These  are  the  milch  and  work  animals  of  settlers,  to  the  number  of 
10  head  each,  and  animals  which  are  used  in  carrying  on  the  different  opera- 
tions on  the  national  forests,  such  as  teams  used  in  construction  work,  teams 
used  in  logging,  saddle  horses  used  in  caring  for  stock  grazed  under  permit, 
etc.  The  amount  of  range  required  for  this  kind  of  stock  is  estimated  each 
year  and  allowance  made  for  it  in  fixing  the  number  of  stock  to  be  grazed  under 
permit 

When  the  regular  public  highways  are  inadequate  to  meet  the  needs,  free 
movement  of  stock  across  the  national  forests  from  one  point  to  another  is 
provided  for  by  the  establishment  of  driveways,  and  crossing  permits  are 
issued  free  of  charge  for  stock  to  be  driven  to  and  from  shipping  points,  be- 
tween summer  and  winter  ranges,  to  shearing  or  dipping  pens,  or  from  the 
outside  range  to  private  lands  within  the  forests.  Tender  this  system  the  use 
of  the  outside  public  lands  or  the  privately  owned  lands  is  not  interfered  with, 
except  by  such  regulation  as  may  be  necessary  to  protect  the  forests. 

When  natural  range  units  are  only  partially  included  within  the  national 
forests,  and  It  seems  inadvisable  to  fence  the  forest  boundaries,  grazing  is 
provided  for  under  what  are  known  as  "on  and  off"  permits,  which  require 
payment  of  fees  upon  the  proportionate  number  of  stock  which  will  be  grazed 
upon  the  national  forest  lands,  with  the  understanding  that  not  more  than 
an  agreed  number  of  stock  will  be  grazed  upon  the  entire  range.  This  same 
plan  Is  also  adopted  when  as  much  as  50  per  cent  of  the  lands  within  any  por- 
tion of  a  forest  are  in  private  ownership  and  unfence<l.  A  different  system, 
however,  Is  usually  applied  in  reference  to  unfenced  private  lands  within  the 
forests.    It  is  to  allow  free  grazing  of  the  number  of  animals  the  private  lands 
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will  support  in  exchange  for  the  use  of  the  private  lands  by  other  permittees 
on  that  portion  of  the  forest.  This  is  fair  to  both  the  Qovemment  and  the 
private  land  owners,  and  not  only  obviates  the  necessity  of  fencing,  but  allows 
a  more  even  and  better  use  of  the  range. 

The  direct  interest  of  the  stockmen  in  the  management  of  the  national 
forest  ranges  and  the  advantage  to  the  Government  in  having  their  cooperation 
and  assistance  led  to  the  early  adoption  of  the  plan  recognizing  advisory 
boards  which  represent  the  users  of  the  range,  and  consulting  with  them  re- 
garding matters  which  affected  the  general  welfare  of  the  live-stock  iadustry. 
The  organization  of  live-stock  associations  was  encouraged  wherever  such  as- 
sociations did  not  already  exist,  and  the  cooperation  of  the  stockmen  was  in- 
vited in  all  matters  concerning  the  better  use  of  the  range.  The  oaly  require- 
ments for  recognition  are  that  the  association  shall  represent  a  majority  of 
the  users  of  the  range,  that  all  permittees  shall  be  eligible  to  mpml)ership,  and 
that  its  constitution  and  by-laws  shall  not  be  in  conflict  with  the  regulations 
governing  the  national  forests.  Under  this  plan  over  225  associations  have 
been  recognized  and  are  working  in  cooperation  with  the  Forest  Service  for 
the  protection  and  improvement  of  the  national  forest  ranges  and  the  ndvaace- 
ment  of  the  live-stock  industry. 

In  protecting  the  stock  using  the  national  forest  ranges  from  infectious  and 
contagious  diseases,  the  Forest  Service  has  worked  in  cooperation  with  the 
Bureau  of  Animal  Industry  and  the  State  live  stock  sanitary  boards  by  re- 
quiring that  all  quarantine  and  sanitary  regulations  be  complied  with  before 
stock  are  allowed  to  enter  the  forests. 

In  the  extermination  of  predatory  wild  animals,  the  Service  has  worked  in 
cooperation  with  the  Biological  Survey  and,  through  the  employment  of  expert 
hunters  and  furnishing  ammunition  and  traps  to  the  regular  forest  officers  has 
done  much  to  rid  the  ranges  of  this  great  menace  to  the  live-stock  industry. 
This  work,  however.  Is  only  just  well  begun,  and  much  remains  to  be  done  in 
reducing  this  most  threatening  cause  of  loss  to  the  stockmen. 

Investigations  of  poisonous  plants  have  been  carried  on  in  cooperation  with 
the  Bureau  of  Plant  Industry,  with  a  view  to  the  discovery  of  antidotes  and 
remedies  for  the  poison  and  means  of  eradicating  such  plants  from  the  range. 
In  many  instances  the  losses  from  tliis  cause  have  been  overcome  by  learning 
the  time  of  year  when  certain  plants  were  in  the  poisonous  stage  and  keeping 
stock  off  the  range  during  that  period.  In  oth^  instances  certain  portions  of 
the  range  containing  poisonous  plants  have  been  fenced  to  keep  the  stock  off. 
Experiments  have  been  made  in  grubbing  out  the  poisonous  plants  and  other 
means  of  eradicating  them  and  much  progress  made  along  this  line.  This  work 
will  be  continued  in  cooperation  with  the  Bureau  of  Animal  Industry,  to  which 
it  has  recently  been  transferred,  and  the  experiments  and  investigations  ex- 
tended to  all  methods  which  offer  any  possibility  of  decreasing  the  losses  of 
live  stock  from  this  cause. 

The  system  under  which  the  national  forest  ranges  are  being  used  can  well 
be  summed  up  by  the  following  statement  of  the  principles  which  govern  it : 

1.  Limitation  in  the  number  of  stock  grazed  and  the  portion  of  the  year  dur- 
ing which  the  range  may  be  used. 

2.  Division  of  the  range  between  the  different  kinds  of  stock  and  its  owners. 

3.  Permits  on  a  per  capita  basis  instead  of  leases  on  an  acreage  basis. 

4.  Free  grazing  for  milch  and  work  animals  of  settlers  and  all  animals  used 
In  operations  upon  the  forests. 

5.  Charges  for  ranging  stock  at  moderate  rates  fixed  by  the  Qovernment 
Instead  of  at  market  values  fixed  by  competitive  bid. 
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6.  Preference  to  small  owners  and  prior  users. 

7.  Renewal  of  permits  to  purchasers. 

8.  Maximum  limits  to  prevent  monopoly. 

9.  Exchange  In  the  use  of  private  lands. 

10.  On-and-off  permits  for  ranges  only  partly  within  the  forests. 
IL  CJooperative  construction  of  range  improvements. 

12.  Recognition  of  advisory  boards  to  represent  users  of  the  range  in  the  ad- 
justment of  range  matters. 

In  working  out  this  system  much  has  been  gained  by  reference  to  such  infor- 
mation as  was  available  regarding  the  methods  which  have  been  adopted  in 
other  countries.  Whenever  these  have  been  applicable  to  the  conditions  in  this 
country,  advantage  has  been  taken  of  the  experience  of  our  neighbors.  There 
are  many  problems,  however,  which  seem  to  grow  out  of  our  public-land  policy 
or  to  be  presented  by  local  conditions  upon  our  ranges,  which  must  be  solved 
in  the  way  that  is  most  practicable  under  the  existing  laws  and  conditions  and 
which  will  be  best  for  the  public  welfare. 

If  any  of  the  methods  which  we  have  adopted  for  improvemait  of  the  public 
grazing  lands  or  advancement  of  the  livenstock  Industry  offer  suggestions  which 
may  be  adopted  with  advantage  by  our  neighbors  in  the  Pan  American  coun- 
tries, we  shall  feel  that  we  have  been  doubly  repaid  for  our  efforts. 


GREAT  CENTRAL  MARKETS  FOR  LIVE  STOCK  AND  MEATS. 

By  LOUIS  D.  HALL, 

Specialist  in  Marketing  Li^e  Stock  and  Meats,  Offtce  of  Markets  and  Rural 
Organization,  United  States  Department  of  Agriculture. 

The  term  "  great  central  markets,**  as  used  in  this  paper,  refers  to  those  mar- 
kets to  which  shipments  of  meat  animals  are  brought  from  comparatively  long 
distances  over  various  railroad  lines  converging  at  the  market  points,  and 
from  which  meat  products  and  animal  by-products  are  distributed  through 
interstate  or  International  channels  of  trade.  Three  fundamental  factors  or 
functions  form  the  framework  of  such  a  market,  namely,  a  stockyards  company, 
live-stock  commission  firms,  and  meat-packing  companies. 

The  stoclcyards  company  unloads  the  animals  from  the  cars,  delivers  them 
to  the  commission  companies  to  whom  they  are  consigned,  loads  stock  for  re- 
shipment,  furnishes  pens,  sheds,  sorting  alleys,  viaducts,  feed,  water,  scales, 
dipping  and  branding  facilities,  and  office  buildings  for  the  use  of  commission 
firms,  railroad  officials,  banks,  and  others.  In  many  instances  the  stockyards 
company  also  owns  the  terminal  railroad  tracks  leading  from  the  main  lines 
to  the  unloading  docks  at  the  stockyards;  also  stockmen's  hotels,  live-stock 
exposition  and  auction  buildings,  and  sites  upon  which  packing  houses  and 
related  manufacturing  industries  are  located. 

Oonunission  firms  receive  consignments  of  stock  in  carload  or  train  lots 
from  their  clients  in  the  country ;  attend  to  the  yarding,  ordering  of  feed,  and 
watering  the  animals ;  sort  or  classify  the  stock,  if  necessary,  into  salable  lots ; 
sell  and  deliver  them  to  the  scales,  collect  the  proceeds  from  purchasers,  pay 
freight,  yardage,  feed,  insurance,  terminal  switching  or  other  charges  incurred ; 
and  remit  the  balance  due  or  deposit  the  amount  as  directed  by  the  consignor. 
They  purchase  stock,  upon  orders,  for  grazing,  feeding,  and  In  some  cases  for 
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slaughter,  and  are  extensively  engaged  in  loaning  money  to  growers  and  feeders 
of  stock  for  whom  they  buy  and  sell. 

Meat-packing  companies  buy  such  of  the  offerings  of  stock  on  the  market  as 
are  suitable  for  dressed  meat  or  meat  products,  and  either  slaughter  them 
locally  or  ship  to  their  plants  at  other  points.  About  98  per  cent  of  the  cattle 
sold  for  slaughter  at  the  largest  stockyards  in  the  United  States  are  bought  by 
five  of  the  leading  packing  concerns.  Besides  the  packing  business  proper,  • 
these  firms  are  engaged  In  numerous  related  Industries  and  Interests,  Includ- 
ing extensive  stock  growing  and  feeding  operations,  stockyards  banks,  live-stock 
loan  companies,  terminal  railways,  stockyards,  market  papers,  refrigerator-car 
lines,  branch  wholesale  houses,  cold-storage  warehouses,  poultry,  butter,  egg 
and  fruit  packing  and  distribution;  and  large  numbers  of  retail  meat  markets 
are  said  to  be  directly  or  Indirectly  controlled  by  them. 

At  most  of  the  central  stockyards  the  various  commission  men,  buyers,  and 
others  who  operate  on  the  market  are  associated  in  a  "live-stock  exchange,** 
the  purposes  of  which  are  to  regulate  market  practices,  such  as  charges,  dock- 
ages, terms  of  sale,  market  hours,  the  general  protection  of  members,  and  pro- 
motion of  mutual  Interests.  Speculators  and  traders  or  "  scalpers  "  who  oper- 
ate on  other  than  a  commission  basis  are  organized  at  several  of  the  markets 
as  "traders*  live-stock  exchanges."  Dally  market  papers  are  published  at  all 
the  larger  stockyards  for  the  reporting  of  receipts  and  shipments,  quotation  of 
prices,  and  dissemination  of  general  market  Information. 

Contrasted  with  the  live-stock  markets  and  meat-packing  centers  of  the 
United  States,  and  of  Argentina,  which  typify  a  highly  develoi>ed  centralization 
of  live-stock  marketing  and  meat  packing,  are  the  small  local  markets  of  Euro- 
pean and  Asiatic  countries.  In  which  meat  animals  generally  are  purchased  and 
slaughtered  In  small  numbers  at  the  cities  and  villages  where  the  meat  is  con- 
sumed; the  marketing  methods  remaining  essentially  the  same  as  the  simple 
practices  that  have  prevailed  since  ancient  times.  Each  of  the  two  systems 
is  a  logical  result  of  different  economic  conditions.  Local  marketing  and  utili- 
zation of  meat  animals  naturally  prevails  where  no  surplus  of  meat  animals  is 
produced ;  where  facilities  for  the  transportation  of  live  stock  to  distant  points 
are  Inadequate ;  where  cheap  local  labor  enables  small  butchers  to  supply  meats 
at  moderate  prices;  where  public  demand  favors  the  medium  or  lower  grades 
of  meat,  and  economy  rather  than  quality  or  appearance  is  the  important  con- 
sideration ;  or  where,  as  a  matter  of  custom,  farmers  and  tradespeople  gather  on 
regular  market  days  for  the  sale  of  their  products  and  purchase  of  necessities. 
These  conditions  in  whole  or  in  part  explain  the  adherence  of  all  Old-World 
countries  to  the  local  market  day  or  fair  as  the  principal  outlet  for  farm  live 
stock. 

The  factors  that  have  contributed  chiefly  to  the  creation  of  great  live-stock 
market  centers  in  the  newer  countries  of  the  Western  Hemisphere  are  a  great 
surplus  of  animals  for  export,  resulting  in  a  concentration  of  stock  for  ship- 
ment either  alive  or  in  the  form  of  meat  products;  unequal  geographic  dis- 
tribution of  the  live-stock  supply  in  relation  to  population,  causing  a  movement 
of  marketable  stock  toward  consuming  districts,  thus  tending  to  centralize  the 
sale  and  utilization  of  the  animals  and  their  products ;  rapid  extension  of  rail- 
roads, facilitating  the  shipment  of  stock  from  grazing  and  feeding  areas;  the 
application  of  refrigeration  to  the  shipment  of  fresh  meats,  cutting  down  the 
cost  of  distribution  by  the  reduction  of  bulk  and  shrinkage,  besides  making 
it  possible  to  deliver  meats  to  more  distant  points  and  in  better  condition  than 
when  shipped  on  foot;  the  Invention  of  the  tin  can  and  its  adaptation  to  the 
preservation  of  meats  and  meat  products  In  such  form  as  to  permit  their  con- 
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venient  carriage  In  perfect  condition  to  the  equator  or  the  poles;  scarcity  of 
labor  In  live-stock  producing  sections  and  concentration  of  laboring  classes 
at  railroad  centers,  thus  attracting  slaughtering  Industries  to  the  latter;  and 
demand  in  consuming  centers  for  high-grade  meats  attractively  dressed  and 
carefully  prei>ared  in  sanitary  plants  under  official  inspection,  with  correspond- 
ing discrimination  against  meats  dressed  in  amateur  fashion  and  handled 
without  due  regard  to  refrigeration  and  stmitation,  as  too  often  is  the  case  in 
small  local  markets. 

Conditions  which  are  essential  to  the  development  of  an  extensive  live-stock 
and  meat-market  center,  as  Indicated  by  the  history  of  successful  and  un- 
successful enterprises  of  this  kind,  are  an  adequate  and  constant  supply  of 
live  stock  of  the  proper  kinds  to  yield  the  classes  and  grades  of  meat  in  demand 
at  accessible  consuming  points;  transportation  lines  tapping  live-stock  pro- 
ducing territory  and  equipped  with  loading  stations,  rolling  stock,  and  terminal 
facilities  adapted  to  the  rapid  and  safe  delivery  of  live  stock  at  reasonable 
rates;  ample  capital  to  provide  stockyards  equipment,  including  terminal 
trackage;  well  organized  and  adequately  financed  meat  packing  plants,  In- 
cluding industries  for  the  complete  utilization  of  by-products  and  ample 
distributing  facilities;  sufficient  laboring  population  to  man  the  slaughtering 
and  allied  Industries;  and  a  large  contiguous  consuming  population  to  provide 
a  demand  for  certain  meats  and  edible  by-products  that  are  best  adapted  to 
Immediate  use  in  fresh  form.  The  indlspensabillty  of  each  of  these  conditions 
can  not  be  emphasized  too  strongly.  (Communities  which  lack  any  one  of 
them  should  not  permit  the  promotion  of  pretentious  stock-yards  enterprises 
by  private  parties  whose  prime  motive  frequently  proves  to  be  the  sale  of 
shares  to  persons  who  are  unacquainted  with  the  elementary  requirements  of 
such  a  project 

A  brief  account  of  the  growth  of  live-stock  markets  in  the  United  States 
of  America  will  serve  to  illustrate  some  of  the  foregoing  fundamental  economic 
factors  and  indicate,  in  some  degree  at  least,  the  course  of  development  to  be 
anticipated  under  comparable  conditions  in  other  countries.*  Until  the  middle 
of  the  last  century  the  only  considerable  markets  for  fat  cattle  were  east  of 
the  Allegheny  Mountains,  New  York,  Philadelphia,  and  Baltimore  being  the 
principal  market  centers.  Until  the  early  fifties  it  was  customary  to  take 
cattle  to  market  on  foot  In  many  instances  this  involved  a  drive  of  a  thousand 
miles,  requiring  10  to  12  weeks.  It  was  not  uncommon  for  cattle  to  be 
driven  to  the  large  eastern  cities  from  points  as  far  west  as  Iowa  and  Texas. 
Pork  packing,  however,  became  an  important  Industry  in  the  Central  States 
during  this  period — first  at  Cincinnati,  later  at  Alton,  111.,  and  simultane- 
ously at  other  points  on  the  Ohio  and  Missouri  Rivers. 

One  of  the  first  shipments  of  cattle  by  rail  was  sent  in  1852  from  Kentucky 
to  New  York.  About  1856  shipments  by  rail  were  made  from  Indiana  to 
New  York,  and  in  the  same  year  began  the  shipment  of  cattle  east  from  Chicago. 

In  1857  the  Ohio  and  Mississippi  Railroad  was  extended  from  Cincinnati 
to  St.  Louis.  Here  It  connected  with  the  Missouri  Pacific,  which  was  completed 
to  Kansas  City  In  1865.  At  the  same  time  rail  service  was  established  between 
Kansas  City  and  Chicago.  During  the  succeeding  quinquennium,  immediately 
after  the  Civil  War,  several  significant  factors  combined  to  revolutionize  the 
marketing  of  meat  animals  in  the  United  States.    Rapid  increase  In  population 

^The  text  and  statistical  matter  here  presented  (pp.  337  to  340)  are  adkpted  in  part 
from  University  of  Illinois  Agricultural  Experiment  Station  Circular  No.  169,  pp.  3-16, 
and  United  States  Department  of  Agriculture  Yearbook,  1008,  pp.  231-243. 
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and  the  development  of  manufacturing  industries  in  the  East  and  North 
brought  about  a  new  demand  and  a  larger  outlet  for  meat  products.  Railroad 
extension  throughout  the  Middle  West  made  possible  the  establishment  of 
central  markets  which  became  accessible  to  live-stock  producers  at  long  dis- 
tances. 

Along  with  better  facilities  for  shipping  live  animals  came  improved  methods 
for  transporting  fresh  meats.  The  invention  of  the  refrigerator  car  in  1868 
made  it  possible  to  slaughter  cattle  In  the  West  and  ship  the  dressed  beef  to 
the  large -eastern  cities  and  to  Europe.  This  system  became  well  developed  by 
1875.  About  the  same  time  the  use  of  the  tin  can  was  introduced  into  the  meat- 
packing industry,  and  it  contributed  still  further  to  the  successful  shipment  of 
meat  products  to  distant  parts  of  the  world.  Thus  the  cost  of  transportation 
was  greatly  reduced  by  the  concentration  of  bulk,  and  the  packing  business  was 
extended  throughout  the  year  Instead  of  the  four  winter  months  to  which  pre- 


Fio.  1.— CentraUxed  llye-«to6k  markets. 

viously  it  chiefly  had  been  confined.  The  utilization  of  by-products  that  for- 
merly were  wasted  also  began  to  receive  attention.  These  factors,  together  with 
extended  utilization  of  the  grazing  and  feeding  sections  in  western  and  central 
States,  the  building  of  railroads,  and  the  development  of  agriculture  and 
industry  in  general,  combined  to  work  the  most  important  turning  point  in  the 
annals  of  American  meat  production  and  the  real  beginning  of  great  centralized 
live-stock  markets. 

A  summary  of  the  receipts  and  shipments  of  cattle  recorded  at  the  principal 
live-stock  markets  at  decennial  intervals  from  1870  aptly  indicates  the  rapid 
development  of  centralization  and  its  gradual  extension  westward  toward  the 
sources  of  supply.  Table  1  presents  these  data,  the  markets  being  arranged 
In  the  order  of  their  gross  receipts  of  cattle  in  1910.  The  map  (fig.  1)  may  be 
consulted  in  connection  with  the  tables. 
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Table  1. — Numbers  of  cattle  received  annually  at  the  larger  markets  of 
United  States  at  lO-year  intervals,  1870  to  1910.^ 


the 


IClro. 

169,IU.Agr.Exp.Sta.] 

Market. 

1870* 

1880> 

1800> 

1900» 

1910  • 

Chicago 

633,000 
•131,000 

1,382,000 

245,000 

•'87,000 

'346,000 

8,484,000 
'511.000 

3,729,000 

1,970,000 
828.000 

•608,000 
90,000 

•630,000 
380,000 
176.000 
300.000 
340,000 
140,000 
177,000 
654,000 
251.000 
163.000 
165.000 
228,000 

« 178,000 
•94,000 

8,063,000 

2,230,000 

'1.223,000 

» 1,207,000 

785,000 

615,000 

510,000 

482,000 

411,000 

383,000 

309,000 

ir^nffM  CAtj 

Omaha 

St.  Louis 

'•234,000 

Fort  Worth 

New  York 

« 683. 000 

« 674,000 
'•28,000 
93,000 
'167,000 
'  114.000 
'120,000 
•172,000 

St.  Joseph 

StPaulT. 

10  32  000 

'*•  55,000 

'"64,000 

'133,000 

« 189,000 

Sioux  City 

DeoTer 

Indianapolis 

'  ^  119,000 
« 1128,000 

Cincinnati 

357,000 

Buffalo 

320.000 

PittsbUTKh 



150,000 

Baltimore 

142,000 

Philadelphia 

Jeisey  CttT 

BwtMi..^:::::::::;:::::::::;:::::::::::: 

«  227,000 

•168,000 

128,000 

Louisville 

126,000 
90,000 

Portland,  Oree  ...  ...  ...  ^.^ 

Seattle.. ..A^:::;;::::;::::::::;::::::::: 

"10,000 

w  19,000 

"55,000 

1  Catres  not  inclnded. 

•  Bureau  An.  Indus.  Rept.,  1897,  pp.  300-330. 

•  Bureau  An.  Indus.  Kept.,  1900,  pp.  569-583. 

« Chiokgo  Droveis'  Jour.  Yearbook,  1911.    Stock  Yards  Co.  Repts 

•  1871. 
•1884. 

'  Includes  calves. 

•  1874. 

•  Statistical  Abstract  of  United  States,  1910,  p.  406. 
W1888. 

"1886. 
"187a 
"Estimated. 

Note.— Omissions  in  this  table  are  due  to  the  laot  that  statistics  were  not  obtafaiable,  either 
market  had  not  been  established  or  because  no  records  were  kept. 


becansea 


The  relative  importance  of  the  various  markets  as  cattle  slaughtering  centers 
may  be  determined  approximately  by  deducting  shipments  from  gross  receipts, 
thus  showing  the  net  numbers  of  cattle  actually  utilized.  On  the  basis  of 
statistics  for  1910,  so  far  as  obtainable,  the  leading  markets  ranked  In  the 
order  indicated  in  Table  2. 


Table  2. — Net  receipts  and  shipments  of  cattle  at  large  markets,  1910. 
(Circ.  169,  HI.  Agr.  Exp.  Sta.] 


Market. 


Net 
reeeipts.1 


Proportion 
oiship- 
ments  to 
{TOSS  re- 
ceipts (per 
cent). 


Stockers 

and  feeders 

shipped. 


Proportiai 
of  stockers 
and  feeders 

to  ship- 
ments (per 
cent). 


Chicago 

Kansas  City 

St.  Louis 

Omaha 

Fort  Worth 

St.  Joseph....... 

Sioux  City 

CinoimiatL 

Indianapolb.... 

St.  Paul. 

Buflalo 

Louisville 

Baltimore 

Boston 

Portland,  Oreg.. 


1,741,000 

1,286,000 

897.000 

799,000 

529,000 

865,000 

200,000 

188,000 

109,000 

146,000 

180,000 

63,000 

63,000 

61,000 

51,000 


406,000 

631,000 

101,000 

•432,000 


81 
66 
27 
102 


59,000 
178,000 


88 
84 


261,000 


n 


>  43,000 


>  Rec^ts  mhras  Shipments. 
6943e— 17—voL  ni- 


•  Inehides  feeders  driven  out. 


-23 
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Chicago  is  seen  to  stand  first  in  net  as  well  as  gross  receipts,  followed  by  the 
five  **  Missouri  River  points  "  and  Fort  Worth,  Tex.  At  the  principal  packing 
centers  approximately  60  to  70  per  cent  of  the  receipts  of  cattle  are  slaugh- 
tered. The  extreme  ratio  of  70  per  cent  of  shipments  to  gross  receipts 
shown  for  St.  Paul  is  explained  by  the  large  numbers  of  western  cattle  fed 
in  transit  at  that  point.  Sioux  City  and  Denver,  likewise,  are  feeding  stations 
for  cattle  en  route  to  northern  ranges  and  for  range  cattle  in  transit  to  other 
markets.  Referring  to  the  last  two  columns,  it  is  observed  that  Kansas  City 
outrivals  all  other  centers  as  a  feeder  market,  both  as  to  the  actual  number 
shipped  out  and  the  proportion  of  feeders  to  total  shipments.  Omaha  occupies 
second  place  and  is  regarded  by  corn-belt  cattlemen  as  a  rapidly  growing  feeder 
point  The  excess  of  feeders  over  total  shipments  at  Omaha  is  due  to  the 
large  number  of  feeding  cattle  driven  out  of  the  yards  and  not  counted  in 
shipments.  As  to  the  actual  number  of  feeders  shipped,  Chicago  ranks  close  to 
Omaha,  although  less  than  one-third  of  the  cattle  shipped  from  Chicago  are 
feeders.  The  high  percentage  of  feeders  in  shipments  from  Sioux  City,  Denver, 
and  St.  Paul  consists  largely  of  cattle  fed  in  transit,  as  explained  above. 

Swine  and  sheep,  as  well  as  cattle,  figure  largely  in  the  receipts  at  the  more 
important  central  markets  mentioned  in  preceding  paragraphs.  Generally 
speaking,  the  various  markets  rank  in  about  the  same  relation  with  reference 
to  the  numbers  of  those  classes  of  animals  handled  as  in  the  case  of  cattle,  and, 
considering  the  limits  of  this  paper,  the  statistics  given  will  suffice  to  indicate 
the  distribution  and  comparative  magnitude  of  the  various  stock  yards  and 
packing  centers. 

Concerning  the  place  of  the  central  markets  as  a  factor  in  the  live-stock 
trade  of  the  country,  it  is  estimated  from  statistics  compiled  by  the  United 
States  Bureau  of  Corporations  that  approximately  55  per  cent  of  the  total 
number  of  cattle  sold  for  slaughter  are  marketed  at  the  large  stock-yards  centers 
and  packing  points,  about  35  per  cent  are  slaughtered  In  other  cities  and 
villages,  and  the  remainder,  about  10  per  cent,  are  slaughtered  on  farms  and 
ranges.  As  a  further  indication  of  the  degree  of  centralization  that  character- 
izes live-stock  marketing  in  this  country,  it  may  be  mentioned  that  five  packing 
concerns  have  been  found  to  slaughter  about  98  per  cent  of  the  cattle  handled 
at  the  eight  leading  western  packing  centers,  and  that  among  all  the  estab- 
lishments in  the  United  States  at  which  animals  are  slaughtered  under  Gov- 
ernment inspection  (numbering  nearly  1,000  establishments  In  about  250  cities) 
the  same  five  concerns  slaughter  more  than  two-thirds  of  the  cattle  and 
sheep  and  more  than  half  of  the  hogs  and  calves. 

Numerous  and  far-reaching  problems  peculiar  to  this  country  have  developed 
in  connection  with  the  unprecedented  growth  of  our  live-stock  and  meat-packing 
centers.  Chief  among  these  problems,  perhaps,  are  the  fluctuations  in  market 
prices  and  in  supplies  at  the  great  markets,  and  the  tendency  to  concentrate  at 
these  centers  in  the  hands  of  market  interests  the  capital  required  to  finance 
the  growing  and  feeding  of  live  stock  by  grazers  and  farmers.  It  recently 
has  been  stated  by  the  president  of  the  American  National  Live  Stock  Associa- 
tion that  these  market  fluctuations  and  difficulties  In  financing  live-stock  paper 
are  among  the  most  important  influences  toward  discouraging  the  raising  and 
maturing  of  more  live  stock,  and  that  "  it  may  be  that  so  long  as  the  present 
centralization  of  the  meat-packing  and  other  allied  industries  at  large  markets 
continues  it  will  be  difficult  to  correct  the  evils  flowing  from  wide  fluctuations 
in  prices." 

On  the  other  hand,  the  average  price  of  live  stock  on  fkrms  and  ranges  has 
risen  rapidly  daring  the  past  decade ;  and,  although  the  cost  of  production  is 
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correspondingly  higher,  recent  Investigations  indicate  tliat  the  relative  expense 
of  marketing  meat  animals  has  not  increased  materially,  if  at  alL  It  must  be 
said,  too»  that  the  relative  cost  of  selling  live  stock  compares  favorably  with 
that  incurred  in  the  sale  of  any  other  farm  product  Consequently,  notwith- 
standing obvious  and  even  serious  imperfections  in  our  great  central  live-stock 
markets,  it  is  not  too  much  to  say  that  in  their  essential  features  they  rep- 
resent a  natural  adaptation  to  the  conditions  under  which  they  have  attained 
th^  present  magnitude. 


TRUCK  MARKETING  ON  A  LARGE  SCALE  UNDER  COOPERATIVE 

PRINCIPLES. 

By  N.  P.  WESCOTT, 
Eaatem  Bhore  of  Virginia  Produce  Exchange,  Onley,  Va. 

Of  all  those  current  developments  and  innovations  which  may  be  said  to 
make  up  the  general  industrial  drift  of  the  present  hour,  there  is  perhaps  none 
of  more  inviting  promise  or  of  a  more  disheartening  array  of  recorded  failures 
than  the  cooperative  marketing  of  farm  products.  Yet  a  few  conspicuous  suc- 
cesses prove  the  applicability  of  the  cooperative  principle  to  this  field  and 
demonstrate  its  great  fruitfulness  when  correctly  applied.  And  in  the  critical 
study  of  these  exceptional  tanners*  associations  that  have  succeeded,  the  neces- 
sary conditions  of  success  should  become  apparent  and  the  dangers  which 
chiefly  threaten  this  form  of  enterprise  should  be  revealed.  It  is  the  purpose 
of  this  paper  to  record  briefly  the  salient  features  and  conclusions  of  such  a 
study  of  the  Eastern  Shore  of  Virginia  Produce  Exchange,  a  cooperative  as- 
sociation which  for  the  past  16  years  has  marketed  a  preponderance  of  the 
farm  products  of  that  section  of  Virginia  lying  east  of  Chesapeake  Bay,  and 
which,  having  achieved  throughout  that  period  an  imbroken  if  varying  suc- 
cess, and  having  withstood  all  attacks  from  without  and  violent  dissensions 
within  its  ranks,  seems  now  to  have  earned  standing  as  a  probably  permanent 
Institution. 

The  territory  covered  by  this  association  is  a  compact,  closely  cultivated 
peninsula,  long  devoted  to  the  production  of  truck  crops.  In  May  it  harvests 
strawberries,  in  May  and  June  cabbage,  in  June  and  July  onions,  from  June 
to  July  Irish  potatoes,  and  from  August  to  November  sweet  potatoes — the  two 
last,  and  especially  summer  Irish  potatoes,  far  exceeding  all  the  others  in 
importance.  None  of  these  products  can  be  successfully  stored  and  all  must 
find  quick  outlets.  There  are  no  local  markets;  and  the  present  production 
many  fold  exceeds  the  consuming  capacity  of  the  big  near-by  eastern  cities, 
which  are  apt  always  to  be  fiooded  with  a  myriad  of  small  "consignments" 
of  similar  goods  from  the  entire  South  Atlantic  seaboard.  In  the  10  years 
preceding  the  establishment  of  cooperating  marketing,  the  plan  of  selling  by 
the  individual  farmer  to  speculative  local  buyers  and  to  brokers  of  distant 
produce  houses  was  thoroughly  tried  out  and  proved  to  be  generally  destruc- 
tive of  any  chance  of  prosperity  for  the  farmer.  The  farmers,  unorganized,  un- 
informed as  to  general  market  conditions,  and  with  no  chance  of  holding  their 
perishable  goods,  were  goierally  constrained  to  take  whatever  price  the  local 
buyers  offered.  The  buyers,  relatively  few  in  number,  scattered  among  the  nu- 
merous shipping  points  of  the  peninsula,  and  having  generally  an  ample  supply 
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of  goods  to  draw  from,  found  their  competition  mainly  in  the  selling  end  of 
their  business.  Moreover,  as  they  operated  generally  on  a  flat  brokerage  or 
per-package  profit,  they  had  a  positive  interest  in  hammering  down  prices 
to  levels  that  would  enable  them  to  do  an  Increased  volume  of  business  on 
their  limited  capitaL  Under  these  conditions,  inevitably,  all  years  were  apt 
to  be  bad  years,  any  expansion  was  discouraged,  and  chronic  hard  times 
prevailed. 

To  combat  these  conditions,  to  substitute  unanimity  of  action  for  the 
ruinous  if  unconscious  competition  vt  a  great  number  of  small  producers,  to 
provide  on  behalf  of  the  farmer  a  real  voice  in  the  bargain  by  which  his 
goods  are  disposed  of  and  to  secure  for  him  the  benefits  of  constant,  vigorous 
and  intelligent  cultivation  and  expansion  of  the  available  markets,  the  ex- 
change was  organized.  Its  undertaking  broadly  is  to  receive  and  load  the 
products  of  its  members,  to  maintain  such  standards  of  culling,  grading  and 
packing  as  will  enable  them  satisfttctorily  to  be  sold  upon  an  f .  a  b.  shipping 
point  basis,  to  market  them  in  such  manner  as  to  realize  the  full  potential 
value  obtainable  under  any  prevailing  set  of  general  business  and  market 
conditions,  and  to  collect  and  equitably  distribute  the  proceeda  Of  course 
cooperation  can  not  assure  the  farmer  a  profit.  In  all  agriculture,  and  espe- 
cially in  the  production  of  perishables,  there  must  be  fat  years  and  lean ;  and 
at  times,  as  in  the  past  summer,  when  the  association's  abnormally  large  out- 
put of  2,000,000  barrels  of  Irish  potatoes  was  sold  at  an  average  price  of  about 
90  cents  a  barrel,  as  against  a  production  cost  of  $1.25,  it  has  been  unable  to 
protect  its  members  against  temporary  disaster.  But  if  nation-wide  business 
and  market  conditions  are  beyond  its  control,  it  has  in  large  measure  set  local 
conditions  in  order,  substituted  direct  and  intelligent  for  wastefully  round- 
about and  unorganized  methods  of  distribution  and  provided  the  necessary 
business  machinery  for  obtaining  under  either  an  adverse  or  a  favorable  state 
of  the  country's  markets  the  full  current  worth  of  its  members'  goods.  And, 
without  attempting  to  work  out  in  this  instance  the  moot  question  of  "the 
becauseness  of  the  afterward,"  it  is  significant  to  note  that  during  the  16  years 
of  the  association's  activities  and  without  the  development  of  any  new  indus- 
tries or  any  influx  of  population  or  any  new  means  of  transportation,  the  recog- 
nized markets  for  the  peninsula's  products  have  been  expanded  from  a  half 
dozen  eastern  cities  to  include  the  United  States,  Cuba,  and  Canada  east  of  the 
Padflc  slope,  its  production  of  farm  crops  has  been  nearly  quadrupled  in 
volume,  the  value  of  its  farm-lands  has  advanced  from  $85  or  $50  to  $150  or 
$200  an  acre,  and  the  scale  of  enterprise  and  standards  of  living  of  its  pe<^le 
have  be^i  commensurably  increased.  The  exchange  now  markets  the  products 
of  some  8,000  farmers,  comprising  two-thirds  of  the  entire  output  of  the 
peninsula  in  which  it  operates,  and  amounting  in  the  season  Just  closed  to  a 
total  of  13,000  carloads.  At  each  of  the  45  shipping  points  within  its  territory 
it  maintains  a  local  agency,  and  to  these  agencies  a  system  of  private  telephone 
lines  ramifies  from  its  general  office,  affording  constant  conmaunication  between 
the  central  selling  intelligence  and  every  source  of  supply. 

To  each  shipping  point,  of  course,  from  the  territory  tributary  to  it,  comes 
the  particular  product  being  marketed,  in  continuous  and  converging  streams 
of  the  carts  and  wagons  of  association  members.  At  each  shipping  point  these 
goods  are  received  and  receipted  for  by  the  local  agent  and  inspected,  classified, 
and  combined  into  cars  by  the  local  inspector  of  the  association.  And  betweoi 
the  general  office  and  the  45  shipping  points  passes  a  constant  interchange  in 
the  one  direction  of  reports  upon  the  prospective  loading  and  the  quantity 
and  quality  of  goods  actually  loaded  and  available  for  sale  and  in  the  other 
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«f  instroctloiis  as  to  loading  and  directions  for  the  shipment  of  cars  or  smaller 
lots  of  goods  of  which  sale  has  been  made. 

The  actual  business  of  selling  is  of  course  conducted  at  the  general  ofl3ce 
and  in  charge  of  the  general  manager,  whose  principal  duty  is  to  supervise 
and  direct  this  main  activity  of  the  association.  Broadly  speaking,  the  cac 
lot  is  taken  as  the  unit ;  sales  are  made  strictly  upon  an  t  o.  b.  shipping  point 
basis ;  and  each  day  the  effort  is  made  to  clean  up,  if  possible,  the  entire  loading 
of  that  day.  As  all  the  association's  products  are  pericdiable  and  subject  to  con- 
stant fluctuation  in  market  value,  all  quotations  are  made  by  wire  and  are  good 
for  acceptance  upon  day  of  date  only,  each  day  therefore  comprising  a  distinct 
s^ing  campaign. 

For  the  crucial  matter  of  determining  each  morning  the  range  of  prices  at 
which  the  exchange's  goods  are  to  be  offered*  recourse  is  had  to  every  possible 
source  of  Information  as  to  all  the  factors  which  govern  the  complex  problem 
of  what  prices  can  be  obtained.  Through  the  association's  local  agents  and 
inspectors  the  sales  force  is  kept  constantly  informed  by  'phone  as  to  the 
current  supply  available  and  in  prospect  for  the  next  few  days  and  of  the 
movements  and  act!vities  of  the  independent  local  buyers,  who  must  always 
diq;>ute  the  field  with  the  cooperative  association.  Similarly,  from  its  repre- 
sentatives and  connections  in  all  the  important  markets,  constant  information 
is  received  by  wire  as  to  conditions  in  the  receiving  centers.  And  finally,  a 
frequent  interchange  of  information  is  kept  up  by  wire  and  long-distance 
"phone  with  friendly  associations  and  dealers  In  competitive  producing  sec- 
tions. In  addition  to  this  general  information,  early  each  morning  a  special 
report  is  made  by  each  local  agent  of  the  exact  loading  anticipated  for  his 
point  that  day,  and  telegraphic  reports  of  market  conditions  as  determined 
by  actual  sales  are  received  from  the  association's  selling  agents  in  the  near-by 
Eastern  markets,  and  especially  from  New  York,  whose  market  is  known  to  be 
a  sort  of  barometer  for  the  produce  trade  of  the  country  at  large.  Thus,  in 
the  full  light  of  complete  information  covering  every  phase  of  the  two  factors 
of  supply  and  demand,  determination  is  made  afresh  each  morning  with  some- 
thing approaching  scientific  method,  if  not  with  scientific  certainty  of  conclu- 
sion, of  the  question  of  what  prices  can  probably  be  obtained  for  the  volume  of 
goods  to  be  moved  before  the  daily  fusillade  of  telegraphic  quotations  begins. 
The  association's  customer  list  now  Includes  more  tlian  1^00  produce  houses 
in  about  500  cities  and  towns  of  some  40  different  States  and  Provinces. 
For  conducting  the  telegraphic  selling  correspondence  the  entire  selling  territory 
is  divided  into  zones,  which  are  assigned  to  the  several  members  of  the  gen- 
eral manager's  staff,  each  to  be  handled,  of  course,  under  his  general  super- 
vision. The  item  of  telegraphic  expense  is  a  large  one,  reaching  now,  in  spite 
of  the  constant  use  of  a  comprehensive  private  code  compiled  for  the  exchange's 
special  use  and  distributed  gratis  to  all  its  customers,  an  annual  total  of 
about  $20,000 ;  but  it  has  always  been  the  exchange's  policy  to  use  rather  freely 
this  means  of  effective  selling. 

At  present  probably  not  over  20  per  cent  of  the  association's  sales  are  made 
upon  quotations  sent  from  the  general  office  direct  to  Individual  customers. 
Probably  30  per  cent  of  its  sales  are  made  through  brokers,  who  supply  the 
highly  desirable  element  of  representation  on  the  spot  and  of  personal  contact 
with  the  buyer  and  who,  as  an  incident  of  the  large  scale  on  which  the  exchange 
does  business,  now  serve  it  generally  for  a  charge  of  from  $5  to  $7  a  car,  as 
against  the  usual  brokerage  fee  of  $10.  More  important  and  more  satisfactory 
still,  however,  approximately  50  per  cent  of  the  exchange's  sales  are  now  made 
through  its  own  salaried  men,  sent  out  from  its  general  office  and  stationed  at 
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appropriate  seasons  upon  the  markets  of  Boston,  Chicago,  Pittsburgh,  Montreal, 
Toronto,  Wilkes-Barre,  Buffalo.  Detroit,  Cincinnati,  Indianapolis,  St  Louis, 
Minneapolis,  Davenport,  Kansas  City,  and  other  principal  market  centers. 
Through  these  outside  salesmen  the  cost  of  representation  is  greatly  less  than 
through  brokers  and  the  representation  is  more  personal  and  direct ;  and  being 
exclusively  employed  by  the  association,  with  no  other  interests  to  promote, 
they  serve  it  vastly  better  than  the  average  broker  in  the  adjustment  of  the 
occasional  complaints  and  claims  for  allowances  that  are  unavoidably  incident 
to  the  marketing  of  perishables.  All  such  adjustments  and  all  collections  are 
made  by  the  association's  secretary-treasurer,  and  in  its  firm  though  not  too 
exacting  insistence  upon  the  observance  of  its  rights  and  in  its  persistent  weed- 
ing from  its  quoting  list  of  all  firms  that  refuse  to  take  their  fair  losses  upon 
declining  markets  or  otherwise  fail  to  show  an  honest  regard  for  their  obliga- 
tions, the  exchange  has  unquestionably  done  a  big  service  to  shippers  generally 
and  to  that  saving  majority  of  produce  firms  that  aim  to  deal  fairly.  Neither 
brokers  nor  outside  salesmen,  of  course,  have  any  authority  to  determine  prices, 
accept  offers  below  quotations,  or  effect  adjustments  of  claims  save  by  direction 
of  the  general  oflace,with  which  they  are  in  constant  telegraphic  touch. 

Ninety  per  cent  of  the  entire  output  of  the  association  is  sold  1  o.  b.  loading 
point,  and  the  remaining  10  per  cent,  which  must  he  consigned  to  commission 
merchants,  consists  largely  of  odd  lots  and  off -grade  goods.  These  consignments 
are  restricted  to  a  special  list  of  authorized  selling  agents  in  the  three  near-by 
eastern  cities  which  are  not  important  as  markets  for  f.  o.  b.  sales. 

From  the  outset  a  cardinal  principle  of  the  exchange  has  been  standardization 
of  its  products.  Constantly  it  endeavors  to  maintain  certain  standards  of 
culling  and  packing,  to  improve  the  prevalent  practices  in  this  regard,  and  to 
build  up  the  reputation  of  its  official  stamp  of  approval,  the  now  well-known 
Red  Star  brand.  To  this  end  it  now  spends  some  $30,000  annually  in  main- 
taining a  force  of  local  inspectors  whose  duty  it  is  to  examine  a  sample  pacluige 
taken  at  random  from  each  cart  or  wagon  load  as  it  goes  into  the  car ;  and  the 
general  inspector,  who  supervises  and  controls  the  work  of  this  force,  is  a 
recognized  administrative  head  of  the  business.  Probably  no  other  undertaking 
of  the  association  has  proved  so  difficult,  and  in  no  other  have  the  results  been 
so  unsatisfyingly  inadequate.  Yet,  measured  by  the  utter  lack  of  any  depend- 
able standards  that  formerly  prevailed,  the  results  already  accomplished 
unquestionably  mark  a  material  and  significant  advance.  This  work  of  inspec- 
tion demands  a  rare  combination  of  firmness,  tact,  and  patience,  especially 
difficult  of  attainment  on  account  of  the  semipolitical  nature  of  any  such  popu- 
lar organization;  and  since  the  process  sought  to  be  applied  is  one  of  popular 
education  involving  the  entire  membership  of  the  association,  results  are  neces- 
sarily gradual  and  slow.  The  exchange*s  experience  in  this  field  demonstrates 
the  importance  on  the  part  of  the  manager  of  inspection  of  a  high  order  of 
moral  courage,  Independence  of  political  considerations,  and  the  capacity  with- 
out friction  or  resentment  to  compel  men  into  lines  other  than  those  of  least 
resistance,  and  the  necessity  of  absolute  freedom  from  any  local  allegiance  or 
influence  on  the  part  of  the  individual  inspectors,  who  should  be  paid  a  salary 
rather  than  a  commission  on  the  goods  inspected,  should  be  frequently  trans- 
ferred from  one  loading  point  to  another,  and  should  be  appointed  by  and 
answerable  solely  to  the  central  governing  body  of  the  association. 

In  paying  for  the  goods  sold  a  separate  pool  is  made  of  each  day's  loading^ 
all  cars  of  the  same  grade  being  paid  for  at  the  rate  which  represents  the 
avemge  of  their  actual  selling  prices.    A  commission  of  5  per  cent  is  deducted 
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to  cover  the  entire  cost  of  marketing,  and  out  of  this  the  association  must 
stand  also  any  losses  from  bad  accounts. 

Although  necessarily  incorporated  under  the  laws  of  Virginia  as  they  stood 
at  the  time  of  its  inception  in  the  guise  of  an  ordinary  capitalistic  corporation, 
the  exchange  has  always  been,  in  policy  and  practice,  cooperative  rather  than 
profit  making.  For  the  past  four  years  its  by-laws  have  provided  that  at  the 
end  of  each  season,  ■  after  payment  of  a  dividend  not  to  exceed  10  per  cent 
upon  the  par  value  of  its  stock,  any  net  proceeds  remaining  from  the  year's 
operations  must  be  divided  into  two  equal  parts,  of  which  one  is  added  to  the 
surplus  fund,  designed  to  enable  the  association's  financial  strength  to  keep 
pace  with  the  growth  of  its  business,  and  the  other  is  distributed  back  among 
its  members  without  regard  to  their  ownership  of  stock,  but  in  proportion  to 
their  respective  contributions  of  produce.  Since  "members"  include  not  only 
stockliolders  but  tenants  of  stockholders  shipping  through  the  exchange  and 
holders  of  "certificates  of  shipping  privilege,"  purchasable  at  $1,  and  since 
the  capital  stock  of  the  association  is  only  about  $40,000,  as  against  a  surplus 
fund  of  $160,000  and  an  annual  business  of  $4,000,000  to  $6,000,000,  the  non- 
capitalistic  nature  of  this  policy  will  be  apparent  In  1914  the  amount  so  re- 
funded was  $47,000;  at  the  close  of  the  current  year  (1915),  after  a  season  of 
unprecedented  adverse  market  conditions,  it  will  be  nil,  since  the  cost  of  the 
year's  operations  will  Involve  a  slight  deficit  to  be  made  up  from  the  surplus. 

All  payments  for  goods  sold  are  made  through  the  local  agents,  with  whom 
the  general  office  carries  separate  accounts  comprehending  the  entire  movement 
of  produce  from  their  respective  stations,  and  each  of  whom  is  required  to  keep 
accounts  in  prescribed  form  with  his  various  shlppera  Prompt  payment  has 
been  found  to  be  highly  essential,  and  to  supplement  its  own  financial  resources, 
kept  active  by  vigorous  attention  to  collections,  liberal  borrowing  from  the 
banks  is  resorted  to,  to  the  end  that  settlement  with  the  growers  may  never  lag 
more  than  a  week  or  10  days  behind  the  loading  of  their  goods. 

In  its  relations  with  its  individual  members  the  exchange  exacts  the  double 
requirement  of  ungrudging  confidence  and  of  undivided  allegiance.  There  is 
no  haggling  with  the  grower  over  prices.  The  association  does  not  buy  his 
goods,  nor  will  it  give  him  any  guaranty  in  advance  as  to  the  price  he  will 
receive  beyond  its  general  undertaking  at  all  times  to  use  its  utmost  efforts 
to  get  for  him  the  best  price  obtainable.  Moreover,  there  must  be  no  vacillating 
between  the  association  and  the  local  buyers  whom  it  seeks  to  supplant,  who 
have  bitterly  fought  every  moment  of  its  existence,  and  between  whom  and  it, 
by  reason  of  a  radical  antagonism  of  aims,  there  can  be  no  truce.  From  the 
beginning  this  requirement  of  constant  and  undivided  loyalty  has  been  Insisted 
on  as  of  fundamental  Importance.  No  man  is  permitted  to  split  shipments  or  to 
sell  to  the  local  buyer  to-day  and  turn  his  goods  over  to  the  association  to  be 
marketed  to-morrow.  The  grower  signs  no  contract,  takes  no  pledge,  and  is 
absolutely  at  liberty  to  withdraw  from  the  exchange  the  very  moment  he 
becomes  dissatisfied ;  but  his  allegiance  while  it  continues  must  be  unwavering, 
and  the  first  violation  of  the  rule  forbidding  him  to  sell  outside  the  exchange 
operates  as  a  withdrawal  and  prevents  him  from  making  any  further  ship- 
ments through  the  association  at  least  for  the  remainder  of  the  current  season. 

From  what  has  Just  been  said  the  essential  nature  of  the  exchange  as  a  mili- 
tant organization,  as  a  sort  of  economic  welfare  league  for  the  mutual  support 
and  protection  of  its  members,  is  apparent,  and  the  question  of  propaganda 
work  naturally  suggests  itself.  At  the  beginning  a  campaign  of  popular  agita- 
tion was  organized  by  the  leaders  of  the  association  movement  and  vigorously 
carried  on  throughout  the  early  days  of  its  struggle  for  existence.    Later  on. 
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however,  in  the  course  of  the  tremendously  rapid  expansion  of  its  business,  the 
energies  of  the  men  entrusted  with  administering  the  association's  affairs  have 
been  absorbed  in  the  basic  activity  of  marketing  its  goods,  and  the  worlc  of 
directly  stimulating  popular  interest  in  the  theory  of  the  association  and 
enthusiasm  for  its  support  has  been,  it  is  believed,  too  much  neglected.  In  the 
inactive  winter  season  frequent  meetings  are  still  held  in  the  interest  of  the 
exchange.  But  these  efforts  are  sporadic  and  are  not  the  especial  business 
of  anybody  in  particular.  No  association  journal  is  published,  no  consistent 
plan  of  propaganda  work  is  followed,  and  no  effort  is  made  to  organize  and 
stimulate  the  missionary  efforts  of  the  local  agents  whose  compensation  on  a 
commission  basis  is  designed  to  make  them  solicitors  for  the  exchange,  although 
it  would  seem  that  these  activities  might  with  great  profit  be  organized  as  a 
separate  department,  under  the  special  management  of  a  distinct  adminis- 
trative head,  as  part  of  the  work  of  any  considerable  cooperative  marketing 
association.  In  fact,  according  to  the  exchange's  present  practice,  reliance  is 
placed  for  support  and  continuing  growth  in  membership  almost  solely  upon 
the  argument  of  results ;  and  its  continuing  growth  is  sufficient  proof  tliat  it  has 
not  only  succeeded  in  bringing  about  better  general  market  conditions  (in  the 
fruits  of  which,  of  course,  its  opponents  as  well  as  its  members  share),  but 
that  it  has  also  been  able  pretty  constantly  from  day  to  day  to  beat  the  prices 
obtainable  from  the  local  buyers,  for  in  this  respect  the  exchange's  experience 
demonstrates  this  general  principle  in  the  art  of  cooperative  marketing — that 
to  secure  the  grower's  support,  or  at  least  to  retain  it  after  his  first  fine  indigna- 
tion at  the  abuses  from  which  the  association  seeks  to  rescue  him  has  cooled, 
it  is  not  sufficient  to  show  him  merely  that  his  support  of  the  cooperative 
enterprise  will  promote  the  general  welfare  of  his  community,  nor  even  that  it 
will  make  for  his  own  ultimate  well-being;  he  must  be  convinced  that  such 
support  will  be  to  his  own  individual  and  immediate  advantage,  or  else  he  will 
be  prone  to  "  play  for  what's  in  sight "  and  "  let  George  do  "  the  cooperating. 
Moreover,  to  the  impulses  of  the  normal  grower  the  lure  of  a  cash  payment  and 
the  concrete  personal  appeal  of  his  neighbor,  the  local  buyer,  are  more  potent 
stimuli  than  any  sense  of  obligation  to  tlie  great  body  of  his  fellows  or  any 
abstract  loyalty  to  the  altruistic  principle  of  cooperation;  and  though  it  have 
every  moral  claim  to  the  grower's  support,  yet  to  survive  the  association  must 
not  only  equal  but  day  by  day  must  beat  the  prices  which  the  local  buyer  will 
offer. 

Of  this  cursory  study  it  remains  only  to  consider  the  general  government  of 
the  association.  Though  purely  cooperative  in  policy  and  practice,  it  has 
never  been  in  theory  democratic,  for  in  the  general  annual  meetings  of  its 
stockholders  and  in  the  election  of  its  general  board  of  directors,  chosen  sepa- 
rately as  the  representatives  of  its  36  "local  divisions,"  voting  is  by  shares 
and  not  by  persons.  Fortunately,  a  preponderance  of  the  stock  and  conse- 
quently a  predominance  in  voting  power  remains  in  the  hands  of  the  small 
stockholder,  and  there  has  never  been  any  ghost  of  a  pretext  for  charging  that 
the  association's  affairs  were  administered  in  the  interest  of  a  privileged  class. 
The  theoretical  inequality  involved,  however,  has  always  been  repugnant  to  the 
innate  sentiments  of  the  members  at  large,  and  five  years  ago  this  feeling  was 
made  the  basis  of  a  revolt  that  threatened  utterly  to  destroy  the  association. 
It  is  notorious  that  the  cooperative  associations  which  perish  are  not  destroyed 
by  outside  forces;  they  blow  up  from  within.  In  1910,  a  lean  year  of  adverse 
general  market  conditions  and  inevitable  low  prices  brought  about  a  feeling  of 
general  dissatisfaction,  and  the  exchange  and  its  management,  as  the  most 
conspicuous  target  within  sight,  gradually  became  the  object  of  the  crowd's 
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unreasoning  resentment  Of  course  the  few  designing  office  seekers  necessary 
to  give  stimulus  and  leadership  to  the  forces  of  discontent  were  not  lacking; 
all  sorts  of  wild  charges  of  corruption  In  the  management  and  oi^ression  of 
the  farmer  were  originated  and  in  the  growing  excitement  gathered  force  with- 
out any  necessity  of  substantiation. 

In  the  face  of  a  clamorous  demand  for  voting  reform  the  founders  and 
leaders  of  the  cooperative  movement,  t>ecoming  alarmed,  clung  tenaciously  to 
the  old  conservative  plan  of  voting  as  the  exchange's  only  hope  of  being  saved 
from  destruction.  The  annual  meeting  broke  up  in  a  riot  and  was  with  great 
difficulty  and  imminent  danger  of  violence  carried  after  a  month's  adjourn- 
ment to  a  perfunctory  conclusion ;  and  amid  the  most  intense  excitement  and 
partisan  bitterness  some  two-fifths  of  the  exchange's  members  withdrew  and 
joined  with  its  former  chief  enemies  to  form  an  antagonistic  organization.  Of 
this  organization  one  avowed  purpose  was  to  destroy  the  so-called  "old 
exchange";  and  for  its  general  manager  was  chosen  a  leading  local  buyer, 
who  had  been  for  years  the  bitterest  enemy  of  cooperation  on  the  peninsula. 
Its  inspiration  seemed  to  be  largely  a  sort  of  iq;x>ntaneous  socialism  of  the 
crowd,  and  its  platform  of  proposed  reforms  included  all  the  wild  and  im- 
practical schemes  that  might  be  expected  from  the  heat  and  bitterness  in  which 
the  whole  movement  had  been  suddenly  engendered.  Unquestionably  the  rank 
and  file  of  its  membership  were  actuated  by  a  thoroughly  honest,  if  unreasoning 
and  largely  artificial,  sense  of  grievance ;  and  they  stood  by  it  through  two  full 
years  of  ruinous  losses  with  a  loyalty  from  which  the  older  organization  may 
well  take  to  itself  a  lesson.  Disappointment  and  ultimate  dissolution  were 
Inevitable,  however;  the  crowd's  hastily  conceived  schemes  for  bringing 
about  the  farmers'  economic  millennium  would  not  work;  disaster  followed 
disaster,  imposing  upon  the  individual  members  an  enormous  burden  of  sacri- 
ficed values  and  of  goods  entirely  unaccounted  for;  and  at  the  end  of  the  sec- 
ond season  only  the  bare  shell  of  a  corporate  existence  and  a  hopeless  accumu- 
lation of  debts  remained. 

To-day — five  years  since  its  inception — the  new  movement  is  only  the  sorest 
of  memories,  galvanized  still  at  times  into  fresh  painfulness  in  connection 
with  its  long-drawn-out  bankruptcy  proceedings  by  some  fitful  proceeding  to 
subject  to  the  claims  of  creditors  a  bunch  of  accommodation  notes  or  a  mul- 
titude of  small  stock  subscriptions;  while  the  "old  exchange,"  having  per- 
sistently followed  along  its  original  lines  of  sound  cooperative  endeavor  and 
its  argument  of  results,  has  gradually  regained  the  numbers  and  confidence  of 
its  lost  membership  and  stands  now  apparently  more  firmly  established  than 
ever  before.  For  democracy,  while  in  all  human  affairs  the  most  desirable  of 
states,  is  yet  not  an  absolute  blessing,  but  rather  a  strong  potion,  which,  in 
matters  of  cooperative  endeavor  as  of  government,  must  be  administered  to 
every  people  only  in  proportion  to  its  strength  to  receive  it  And  yet  the 
writer — a  heretic,  perhaps,  standing  unorthodox  in  the  temple — if  only  for  the 
glory  of  the  experiment  and  the  bright  possibility  of  its  success,  would  far 
rather  have  seen  the  individual  members  of  the  union  endowed  from  the  outset 
with  an  equal  voice  and  responsibility  for  its  controL 

The  Chairman.  The  papers  which  have  been  read  this  afternoon 
are  now  open  for  discussion. 

Mr.  Waters.  In  regard  to  the  increase  of  carrying  capacity  of  the 
ranges  under  better  management,  a  point  brought  out  in  the  paper 
by  Mr.  Potter,  the  statement  was  made,  I  think,  that  the  present 
combined  capacity  of  the  ranges  was  about  50  per  cent  greater  than 
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10  years  ago.  Does  that  mean  that  they  were  or  were  not  stocked 
to  their  limit  at  that  time,  and  is  there  an  actual  increase  in  the 
carrying  capacity  of  the  range  or  different  methods  of  stocking? 

Mr.  Potter.  It  is  both.  It  is  an  improvement  in  the  condition  of 
the  ranges  at  the  time  they  were  included  in  the  national  forests  and 
the  opening  up  of  new  ranges.  It  is  impossible  to  say  what  part 
of  the  50  per  cent  increase  is  due  to  the  improvements  of  those  ranges 
or  to  the  opening  up  of  new  ranges.    It  is  a  little  of  both. 

Mr.  Waters.  What  is  the  possible  future  expansion  of  the  busi- 
ness, or  what  other  increase  may  be  made  in  the  carrying  capacity  of 
the  ranges,  broadly  speaking? 

Mr.  Potter.  A  carrying  out  of  the  plan  which  has  been  adopted 
and  the  use  of  the  information  which  we  have  gained  by  our  experi- 
ments will  add  anywhere  from  15  to  20  per  cent. 

Mr.  Waters.  Now  let  me  ask  another  question:  With  the  keep- 
ing down  of  the  forest  fires,  in  the  southwestern  country  particularly, 
and  the  consequent  growth  of  mesquite  brush,  what  is  going  to  be  the 
result  when  those  pastures  become  completely  covered  with  mesquite 
brush,  as  some  or  many  of  them  are  now  rapidly  approaching? 

Mr.  Potter.  It  will  mean  the  elimination  of  grazing.  That  is  one 
of  the  problems  we  are  face  to  face  with  now — that  is,  a  practical 
way  of  keeping  down  the  brush  on  areas  which  could  be  used  for 
grazing.  It  may  be  possible  that  we  will  have  to  resort  to  burning 
some  of  those  brush  areas  which  are  not  needed  to  produce  trees  in 
order  to  preserve  them  for  their  grazing  value. 

Mr.  Waters.  In  many  of  those  regions  the  ground  is  covered  with 
brush,  and  the  brush  is  too  large  to  kill  by  burning.  It  will  cost 
more  than  the  land  is  worth  to  clear  it  off;  and  what  is  to  be  done? 

Mr.  PoTFER,  That  is  a  problem,  of  course.  If  it  can  not  be  burned 
or  cleared  away  with  profit,  the  brush  must  be  removed  in  some 
maimer  so  as  to  preserve  the  full  grazing  value  of  the  land.  Just 
how  that  can  be  done  is,  of  course,  hard  to  say,  but  the  brush  must 
be  removed  at  a  cost  which  will  make  it  pay. 

Mr.  Waters.  Is  the  increase  of  the  brush  on  the  ranges  sufficient 
in  amount  to  be  an  important  factor  in  this  whole  question  ? 

Mr.  Potter.  I  do  not  think  it  is.  It  is  an  important  factor  only  in 
limited  area  in  some  of  the  localities,  but,  on  the  whole,  it  will  not 
cut  any  great  figure  in  the  meat  supply  of  the  coimtry. 

Mr.  Marshall.  I  would  like  to  ask  one  question  in  reference  to 
Mr.  Potter's  subject.  First,  let  me  precede  the  question  by  a  state- 
ment of  fact  There  are  in  this  coimtry  290,000,000  acres  of  un- 
reserved, unappropriated  timber,  regarding  which  there  is  no  gov- 
ernmental policy  and  which  chiefly  western  stockmen  are  using  by 
agreement,  largely,  illegally.    I  do  not  believe  it  is  generally  realized 
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how  much  of  a  problem  that  is,  and  how  much  importance  it  has  for 
the  country  as  a  whole.  Those  lands  have  been  held  up  supposedly 
for  homesteaders,  while  they  are,  as  a  matter  of  fact,  being  used  in 
an  illegal  way  for  stock  raising.  I  just  referred  to  that  as  a  public 
question  which  has  never  been  solved,  and  on  which  no  legislation 
has  been  enacted  nor  attempt  made  to  enact,  looking  toward  giving 
the  men  who  are  now  occupying  that  land  some  definite  tenure.  I 
think  it  is  well  recognized  that  some  definite  tenure,  by  which  they 
can  use  those  lands,  is  desirable.  If  we  agree  as  to  the  desirability 
of  the  definite  term  of  tenure  for  grazing  land  for  other  than  the 
summer  grazing,  as  to  the  frequency  of  the  renewal  of  the  terms  in 
the  forests  where  much  of  the  summer  grazing  is  done,  what  should 
be  the  status  of  that  permit? 

Mr.  Potter.  Most  of  the  permits  on  the  national  forest  are  annual. 
We  have  a  provision  where,  if  the  stockmen  desire,  we  will  arrange 
for  them  five-year  terms,  which  may  be  issued.  Those  permits  may 
be  renewed  for  five  years.  There  is  not  a  great  demand  for  the  term 
permits  on  the  national  forests,  however,  for  the  reason  that  under 
our  regulations  the  stockmen  feel  sure  that  if  they  obey  the  regula- 
tions their  permits  will  be  renewed  the  following  year  except  so  far 
as  it  may  be  necessary  to  reduce  them  to  take  care  of  new  settlers 
coming  in.  In  the  extension  of  that  system  to  the  public  grazing 
lands  which  are  now  under  the  contrgl  of  the  Government,  I  would 
say,  in  many  localities  in  order  to  encourage  the  stockmen  to  make 
the  necessary  expenditures  that  would  be  required  in  water  develop- 
ment and  construction  of  fences,  probably  a  tenure  extension  should 
be  given,  but  I  do  not  think  a  tenure  should  be  granted  for  a  period 
longer  than  10  years.  In  Australia  I  understand  they  do  have  a 
tenure  of  28  years,  but  I  do  not  believe  it  would  be  necessary  in  this 
country. 

The  Chairman.  Is  there  any  further  discussion  on  any  paper! 
If  not,  then  this  joint  session  will  be  declared  adjourned. 
Adjourned  at  4.50  o'clock 
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Baleiqh  Hotel, 
Friday  morning^  December  31^  1916. 

Chairman,  A.  C.  True. 

The  session  was  called  to  order  at  10  o'clock  by  the  chairman. 

Papers  presented : 

Phytotechnic  studies  and  agricultural  experiments  in  La  Estan- 
zuela,  Uruguay,  by  Alberto  Boerger. 

The  progress  of  agricultural  science  in  Cuba,  by  J.  T.  Crawley. 

Extension  education,  by  Kenyon  L.  Butterfield. 

The  interdependence  of  forest  conservation  and  forestry  education^ 
by  J.  W.  Tourney,  Yale  University. 

The  Chairman.  We  are  to  take  up  this  morning  certain  matters 
relating  to  education  and  experimental  work.  The  section  on  educa- 
tion has  already  discussed  at  its  meetings  the  college  work  in  agri- 
culture in  a  general  way,  and  we  are  to  take  up  this  morning  some 
special  features  of  that  work.  I  take  great  pleasure  in  introducing 
Prof.  J.  W.  Toumey,  of  the  Yale  University  School  of  Forestry, 
who  will  speak  to  us  on  the  subject  of  "  Education  in  forestry.'* 

Mr.  TouMET.  Mr.  Chairman,  and  members  of  the  congress,  this 
paper  which  I  have  prepared  really  deals  with  the  interrelations  of 
forest  conservation  and  forestry  education. 

INTERDEPENDENCE  OF  FOREST  CONSERVATION  AND  FORESTRY 

EDUCATION. 

By  J.  W.  TOUMBY, 
Director^  School  of  Forestry,  Yale  University. 

The  economic  and  industrial  development  of  the  Western  Continent  is  com- 
paratively recent  The  abundance  of  the  natural  resources  in  the  New  World 
made  the  consideration  of  their  exhaustion  a  subject  of  Uttle  public  interest 
The  increasing  rapidity  in  the  depletion  of  these  resources,  particularly  in  the 
most  populous  and  best  industrially  developed  of  the  American  Republics, 
has  within  recent  years  emphasized  the  need  of  foresight  in  dealing  with 
them. 
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The  United  States  has  been  the  foremost  of  the  western  nations  in  urging 
the  conservation  of  natural  resources  through  better  use  and  in  enacting 
national  and  State  laws  regulating  use.  When  a  nation  Is  new  and  sparsely 
populated  the  necessary  encouragement  for  industrial  expansion  and  increased 
population  makes  governmental  regulation  of  forest  and  other  natural  resources 
less  essentlaL  There  comes  a  time,  however,  in  the  life  of  every  nation  when 
future  needs  must  be  safeguarded  from  present  private  greed.  When  this 
time  comes  a  change  must  be  initiated  in  the  method  of  handling  these  re- 
sources. 

The  recognition  of  this  principle  caused  the  United  States  in  1891  radically 
to  change  her  policy  regarding  the  unoccupied  national  domain  and  begin 
the  establishment  and  organization  of  national  forests.  Prior  to  this  time 
practically  all  of  the  forests  in  the  entire  country  could  be  exploited  without 
regard  for  a  second  crop,  because  nearly  all  tlmberland  was  privately  owned 
or  else  in  the  public  domain  open  to  sale  or  settlement.  Fortunately,  in  the 
United  States,  when  the  policy  of  the  public  ownership  of  forest  property 
was  accepted,  there  were  still  large  areas  of  public  domain  covered  with  tim- 
ber from  which  national  forests  could  be  segregated  without  cost  to  the 
Kepublic.  Unfortunately,  these  areas  were  chiefly  in  the  western  half  of  the 
country,  consequently  the  national  forests  are,  for  the  most  part,  located  in 
the  States  west  of  the  Mississippi  River  and  remote  from  the  best  timber 
markets. 

It  is  invariably  the  case  that  nations  do  not  awaken  to  the  need  for  forest 
conservation  until  too  late  to  attain  the  best  results  without  large  expeditures 
of  time  and  money.  Thus,  the  United  States  in  order  to  secure  national  for- 
ests in  the  eastern  half  of  the  country,  where  there  is  the  greatest  need  for 
forest  conservation  and  the  orderly  development  of  forest  property,  is  forced 
to  purchase  from  private  owners  tlmberland  that  never  should  have  passed 
from  public  ownership. 

The  segregation  of  the  national  forests  from  the  public  domain  during  the 
past  two  decades  has  given  us  162  national  forests,  having  a  total  area  of 
nearly  165,000,000  acres.  The  more  recent  policy  of  purchasing  tlmberland 
from  private  owners  for  national  forests  in  the  East  has  already  resulted  in 
the  acquiring  of  nearly  886,000  acres  in  seven  of  the  Eastern  States.  About 
900,000  acres  additional  have  been  approved  for  purchase.  The  fixed  policy 
of  the  Government  relating  to  the  management  of  the  vast  acreage  in  national 
forests  is  conservation  through  use— i.  e.,  the  treatment  of  the  property  so 
that  the  yield  will  increase  rather  than  decrease  with  use. 

During  the  same  period  that  the  National  Government  has  been  creating, 
organizing,  and  developing  national  forests  the  State  governments  have  been 
creating,  organizing,  and  developing  State  forests.  At  the  present  time  14 
States  have  a  total  of  147  State  forests,  which  embrace  an  area  of  nearly  8,675,* 
000  acres.  New  York,  with  two  large  State  forests  of  1,825,882  acres,  leads  all 
other  States  in  the  extent  of  her  State-owned  forests.  Pennsylvania,  with 
50  State  forests  of  nearly  1,000,000  acres,  has  done  much  more  than  the  other 
States  in  the  organization  and  development  of  them. 

Counties,  cities,  and  towns  have  secured,  chiefly  within  the  past  decade,  com- 
munal forests  varying  from  less  than  100  acres  in  extent  to  more  than  20,000 
acres.  Complete  data  relating  to  communal  forests  in  the  United  States  is  not 
available.  The  States  having  the  largest  number  of  such  forests  are  Massa- 
chusetts and  New  York.  It  is  believed  that  there  are,  at  the  present  time, 
from  200,000  to  800,000  acres  of  communal  forests  in  the  United  States.  These 
forests  have,  for  the  most  part,  been  acquired  for  the  purpose  of  protecting  the 
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watersheds  from  which  potahle  water  is  ohtained  for  the  use  of  cities  and 
towns.  They  are  usually  located  in  the  vicinity  of  large  centers  of  population 
where  there  is  a  demand  for  all  classes  of  forest  products,  thus  making  the  prac- 
tice of  intensive  forestry  possible. 

The  most  interesting  and  far-reaching  movement  in  forestry  in  the  United 
States  has  been  this  movement  toward  public  ownership  of  forest  property. 
Approximately  one-fifth  of  the  total  area  of  the  forests  in  the  United  States 
has  l>een  made  into  national,  State,  and  communal  forests  in  the  space  of  20 
years.  The  public  has  squarely  faced  the  issue  of  forest  conservation  and  has 
recognized  the  fact  that  it  is  not  possible  without  the  public  ownership  of 
forest  property.  Our  forest  policy  is  firmly  anchored  on  the  rock  of  public 
ownership  that  our  forest  resources  can  be  made  to  continue  indefinitely  and 
not  become  waning  resources  when  increased  population  and  industrial  de- 
velopment make  their  need  even  more  important  than  at  the  present  time. 

Four-fifths  of  all  the  forests  of  the  country  are  still  in  private  holdings. 
They  are  in  small  holdings  attached  to  farms  or  in  larger  holdings  in  non- 
agricultural  regions.  The  larger  holdings  contain  more  than  three-fifths  of  all 
the  merchantable  timber  in  the  entire  country.  They  are  in  the  possession  of 
Individuals  or  corporations  that  have  consolidated  and  brought  together  these 
large  holdings  in  comparatively  recent  years,  often  at  a  large  initial  cost. 
This  enormous  body  of  virgin  timber,  because  of  the  large  carrying  charges  for 
interest,  taxes  and  protection,  must,  from  necessity,  be  forced  on  the  market  as- 
rapidly  as  possible.  This  accounts  for  the  small  increase  in  stumpage  valuea 
during  recent  years. 

The  quantity  of  standing  timber  in  the  hands  of  private  owners  is  so  large^ 
the  competition  for  a  market  is  so  keen,  and  the  necessity  for  cutting  is  so  im- 
perative  that  there  is  little  likelihood  of  a  marked  advance  in  stumpage  for 
many  years  to  come.  The  inevitable  result  of  this  condition  is  the  utter  in- 
ability of  the  owners  of  more  than  three-fifths  of  the  merchantable  timber  to* 
cut  their  stumpage  in  a  manner  that  will  insure  a  satisfactory  second  crop. 
The  practice  of  forestry  necessarily  carries  with  it  present  expenditures  far 
beyond  those  incurred  in  forest  exploitation  without  regard  for  future  crops. 
Only  a  small  percentage  of  the  private  forests  in  the  United  States  are  so  favor- 
ably located  in  reference  to  market  that  the  value  of  all  classes  of  stumpage  i» 
sufficiently  high  to  make  thinnings,  reproduction  cuttings,  plantings,  and  other 
operations  concerned  with  the  production  of  the  a'op  profitable.  For  thi» 
reason  forestry  is  not  practiced  by  private  owners  of  timberland  except  on 
woodlots  in  strictly  agricultural  regions  and  in  restricted  areas  of  New  Eng- 
land and  elsewhere  where  there  is  an  excellent  local  market  for  all  classes  of 
forest  products. 

Although  in  most  cases  the  private  owner  can  ill  afford  the  present  expendi- 
tures necessary  to  Insure  future  crops  and  will  not  make  them,  the  public 
can  well  afford  to  make  such  expenditures,  and  experience  shows  that  it  does- 
make  them.  Thus,  the  administration  of  the  national  forests  is  spending  on 
them  nearly  twice  the  present  annual  receipts.  The  public  can  well  afford 
to  make  present  expenditures  in  order  to  insure  future  crops  of  timl>er  because 
it  is  not  only  recompensed  from  the  timber  produced  but  also  by  the  indirect 
value  of  the  forest  to  the  entire  community.  We  should  clearly  a];qpreciate  the- 
following  fundamental  truth.  It  is  the  indirect  value  of  the  forest  which, 
accrues  to  the  public  at  large  that  makes  the  practice  of  forestry  economically 
possible  by  the  public  before  it  is  possible  by  the  private  individuaL  The  publle 
can  and  should  practice  forestry,  while  the  private  individoal  seldom  can  eco- 
nomically, and  will  not    I  therefore  afiirm  that  the  practice  of  forestry  in  the* 
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United  States  really  began  with  the  creation  of  public  forests.  Its  progress  wili 
be  measured  by  the  increase  in  area  of  such  forests  and  the  rapidity  with  wliich 
they  are  organized  and  developed. 

With  this  brief  outline  of  our  advance  toward  forest  conservation,  I  now 
direct  your  attention  to  the  intimate  relation  that  forestry  education  bears 
to  it  Forestry  education  was  the  fountain  head  from  which  sprang  the 
beginnings  of  forestry  in  this  country.  Forestry  education  is  the  source  from 
which  flows  all  progress  In  forestry.  It  shapes  and  directs  our  forest  policy 
and  determines  our  methods  of  practice.  Forestry  education  and  forest  con- 
servation have  moved  forward  together.  Without  the  one  the  other  would 
be  impossible. 

Forestry  education  began  in  the  United  States  more  than  a  century  ago,  but 
not  in  schools.  It  began  with  the  first  desultory  efforts  of  a  few  farnseeing 
enthusiasts,  who  had  a  clear  vision  of  the  future,  to  interest  the  public  in 
forest  conservation.  Little  progress,  however,  was  made  until  the  early 
eighties  when  more  systematic  propaganda  was  undertaken.  A  forest  commis- 
sioner was  appointed  by  the  United  States  Department  of  Agriculture.  The 
importance  of  this  office  has  steadily  grown.  In  1886  it  became  the  Division 
of  Forestry,  in  1901  the  Bureau  of  Forestry,  and  in  1905  the  Forest  Service. 
Practically  all  of  the  eariy  work  of  this  branch  of  the  Government  service  was 
eddcational  in  character — ^viz.,  systematic  propaganda  showing  the  need  for 
forest  conservation.  Great  assistance  in  this  important  movement  was  given 
In  1882  through  the  formation  of  the  American  Forestry  Congress,  which 
later  became  the  American  Forestry  Association.  The  proceedings  of  this 
society  contain  tfie  complete  history  of  the  progress  in  establishing  our  present 
forest  policy.  Its  journal,  American  Forestry,  has  been  a  leading  force  in 
shaping  public  opinion  favorable  to  forest  conservation.  Forestry  commission- 
ers were  appointed  In  various  States  in  rapid  succession,  and  State  and  local 
forestry  associations  were  formed. 

All  of  the  above  forces  working  together  so  shaped  public  opinion  that  it 
became  possible  to  enact  legislation  in  1891  making  the  public  ownership  of 
forests  possible.  Prior  to  this  date  New  York  and  a  few  other  States  had 
begun  the  establishment  of  State  and  communal  forests,  but  purely  for  the 
purpose  of  protection,  recreation,  and  sport  Up  to  this  time  forest  conserva- 
tion in  the  United  States  was  not  in  the  woods.  It  was  chiefly  educational 
propaganda — the  shaping  of  public  opinion  in  the  desire  for  forest  conserva- 
tion. National  forests  were  established  in  rapid  succession  after  the  above 
date.  Many  States  began  or  continued  the  policy  of  acquiring  forest  property 
for  State  forests;  and  later,  here  and  there  throughout  the  country,  but 
particularly  in  the  East,  counties,  cities,  and  towns  began  to  acquire  adjacent 
lands  for  conmiunal  forests. 

The  establishment  of  public  forests  has  gone  on  until  at  the  present  time 
approximately  one-fifth  of  the  forests  In  the  United  States  are  public  forests, 
to  be  held  for  the  production  of  timber  and  for  protective  purposes.  During 
the  long  i)eriod  of  propaganda  leading  to  the  approval  of,  and  the  desire  for, 
the  public  ownership  of  forest  property  in  the  United  States,  the  burden  of 
developing  public  opinion  favorable  to  forest  conservation  fell  upon  the  shoul- 
ders of  a  small  number  of  men  who  were  willing  to  contribute  their  time 
and  money  toward  what  they  believed  to  be  a  great  and  pressing  public  need. 
As  time  passed  this  small  group  grew  into  a  vast  army,  and  public  opinion 
favorable  to  forestry  was  the  inevitable  result  It  is  the  writer's  belief  that 
no  Republic  can  reach  even  the  beginning  of  forest  conservation  unless  some 
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of  her  citizens  recognize  the  need  and  are  willing  to  sacrifice  their  time  and 
money  for  this  public  necessity. 

I  purposely  place  great  emphasis  upon  the  period  of  educational  propaganda 
because  without  it  our  remarkable  development  in  forestry  during  the  past 
24  years  would  have  been  impossible.  A  great  constructive  movement  in 
forestry  can  not  be  initiated  In  a  republic  without  the  people  solidly  behind  it. 
Our  constructive  work  of  the  past  two  and  a  half  decades  rests  upon  years  of 
organized  educational  propaganda.  Our  sister  Republics  in  their  efforts  to 
place  forestry  upon  a  sound  foundation  must  build  the  foundation  out  of 
public  desire.  Organized  educational  propaganda  in  the  hands  of  national 
and  local  forestry  associations,  propagandist  Journals,  and  efficient  press 
bureaus  are  the  great  forces  in  creating  a  public  opinion  favorable  to  forest 
conservation.  When  public  desire  has  been  created  the  practice  of  forestry 
becomes  poesibla    It  is  not  possible  earlier. 

Although  educational  propaganda  favorable  to  forestry  began  in  the  United 
States  more  than  a  century  ago,  technical  training  in  the  science  and  art  of 
forestry  had  its  beginnings  within  the  past  two  decades.  The  first  profes- 
sional forest  school  was  established  at  Cornell  University  in  18d8.  Two  years 
later  a  professional  forest  school  was  established  at  Yale  University.  During 
the  following  decade  and  a  half  more  than  20  schools  or  departments  of  for- 
estry, offering  professional  training  and  a  degree  in  forestry  after  the  com- 
pletion of  a  prescribed  course,  were  established  in  various  parts  of  the  country, 
either  as  separate  institutions  or  as  departments  of  existing  universities  and 
colleges. 

The  question  naturally  arises,  Why  was  technical  training  in  forestry  so 
long  delayed  and  why  has  it  met  with  such  extraordinary  expansion  in  the 
short  space  of  17  years?  The  answer  is  found  in  the  bringing  of  approximately 
20  per  cent  of  all  the  forests  of  the  United  States  under  public  ownership. 

The  establishment  of  public  forests  carried  with  it  the  necessity  for  their 
management  and  orderly  development  This  could  not  be  attained  without  men 
trained  in  the  science  and  art  of  forestry.  The  segregation  of  162  national 
forests  from  the  unoccupied  public  domain,  having  an  average  area  of  more 
than  1,000,000  acres  each,  within  the  space  of  20  years  has  in  Itself  called  for 
the  services  of  hundreds  of  technically  trained  men  and  will  call  for  many  more 
men  with  the  gradual  increase  in  the  Intensity  of  management.  The  schools 
arose  to  supply  this  demand  for  trained  men.  There  was  no  demand  for  pro- 
fessional schools  until  public  ownership  of  forest  property  became  the  key- 
stone in  our  forest  policy,  and  there  would  be  but  little  demand  now  were  this 
keystone  removed.  Our  whole  structure  of  forest  conservation,  of  forestry 
education,  of  forestry  practice  rests  upon  the  public  ownership  of  forests.  The 
economic  situation  relating  to  private  forest  property  is  such  that,  in  the 
main,  exploitation  rather  than  forestry  will  be  the  basis  for  operation  for  many 
years  to  come.  Pull  down  the  keystone  of  public  ownership  and  the  splendid 
structure  that  has  been  erected  with  Its  great  National  Forest  Service  and  the 
forest  service  of  the  several  States  will  crumble,  cobwebs  will  cover  the  win- 
dows of  our  professional  forest  schools,  and  the  dark  ages  of  forest  conser- 
vation will  again  prevalL    The  keystone  must  not  be  removed. 

It  is  believed  that  public  opinion  will  not  waver  from  the  task  that  it  has  set, 
but  will  strengthen  as  time  goes  on  until  at  least  90  per  cent  of  the  strictly 
non-agricultural  lands  capable  of  producing  forest  crops  is  publicly  owned, 
until  at  least  this  amount  of  our  absolute  forest  land  is  back  in  the  hands  of 
the  public  who  made  the  great  economic  mistake  years  ago  of  disposing  of  it 
and  subjecting  it  to  unregulated  exploitation.     If  this  optimistic   view  of 
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forestry  in  the  United  States  prevails,  the  efficiency  and  power  of  our  forest 
schools  will  increase  and  they  will  gradually  adjust  themselves  more  closely 
than  at  present  to  the  needs  of  the  country. 

The  remarkable  increase  in  agricultural  research  and  education  in  the  United 
States  during  the  past  half  century  has  profoundly  influenced  agricultural 
production.  The  vast  sums  spent  annually  by  the  Nation,  the  States,  and 
lesser  governmental  units  are  returned  a  hundredfold  by  increased  and  di- 
versified production.  Our  large  number  of  agricultural  colleges  and  experiment 
stations  are  living  monuments  to  the  public  belief  that  the  conservation  of 
agriculture  rests  squarely  upon  the  educational  forces  that  direct  and  shape 
its  progress.  Our  forest  schools  and  research  stations  are  just  as  essential 
in  our  scheme  of  education  if  the  practice  of  forestry  becomes  a  part  of  our 
national  development  and  the  future  growth  of  forest  crops  adequate  for  our 
needs. 

The  superior  position  of  Germany  in  forest  conservation,  whereby  she  pro- 
duces nearly  all  of  her  wood  requirements  without  lessening  her  forest  capital 
through  overcutting,  is  due  to  her  many  long-established  forest  academies  and 
other  institutions,  where  hundreds  of  young  men  are  trained  in  the  produc- 
tion and  utilization  of  forest  crops  and  in  the  principles  which  underlie  a 
sound  and  economic  forest  policy.  Her  technical  forestry  education  has  been 
of  slow  but  progressive  growth,  beginning  with  the  "master  schools*'  of 
Zanther,  Hartig,  and  Ootta  nearly  a  century  and  a  half  ago.  Each  of  these 
forest  managers  surrounded  himself  with  young  men  and  taught  them  the 
principles  of  forest  practice  on  the  forests  under  his  charge.  This  early  work 
gradually  grew  into  the  present  educational  system  with  the  many  forest 
academies  and  other  institutions  for  the  training  of  men  in  the  science  and 
art  of  forestry.  The  gradual  development  of  forestry  education  in  Germany 
has  resulted  in  a  healthy  growth  and  has  moved  in  the  direction  most  useful 
for  the  needs  of  that  country. 

A  similar  development  of  forestry  education  in  the  United  States  was  im- 
possible, due  to  the  establishment  of  more  than  165,000,000  acres  of  public 
forests  in  less  than  two  decades,  all  awaiting  organization  and  orderly  develop- 
ment for  which  the  public  was  willing  to  pay.  Hundreds  of  trained  men 
were  wanted  at  once  to  assume  ree^K>nsible  positions  as  district  chiefs,  inspec- 
tors, investigators,  and  supervisors.  This  call  for  a  large  number  of  profes- 
sionally trained  men  at  one  time  has  resulted  in  a  remarkable  growth  in 
forestry  education  in  the  United  States. 

Forestry  education  in  the  Old  World  has  developed  around  two  general  types 
of  schools — viz.,  the  university  schools  and  the  better  type  of  forest  academies, 
which  are  strictly  professional  in  their  training,  and  the  ranger  or  practice 
schools,  which  are  vocational  in  training.  The  former  are  scientific,  and  the 
preparatory  and  technical  courses  are  equivalent  to  five  or  six  years  of  col- 
legiate work  in  this  country.  The  latter  are  primarily  concerned  with  the 
recognized  art  of  forestry  in  the  particular  region  where  the  men  are  trained 
to  practice.  The  course  is  usually  but  one  or  two  years  in  duration  and  is  based 
bpon  a  common  school  education.  The  men  trained  in  the  first  of  these  two 
classes  of  schools  after  a  year  or  more  of  apprenticeship  under  a  practicing 
forester  are  in  line  for  gradual  promotions  to  the  highest  positions  which  the 
profession  has  to  offer.  The  men  trained  in  the  second  are  equipped  for  the 
vocation  of  ranger,  woods  foreman,  and  similar  positions  concerned  with  the 
oversight  of  labor  in  producing  and  harvesting  the  forest  The  purpose  of  the 
latter  school  is  entirely  different  from  that  of  the  former.  Its  aim  is  to  train 
men  for  subordinate  positions. 
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In  the  organisation  and  orderly  development  of  forest  property  there  is  need 
for  many  more  men  trained  in  the  vocational  schools  than  there  is  for  men 
trained  in  the  professional  schools.  In  forestry  scores  of  foremen,  guards,  and 
rangers  are  necessary  for  every  professionally  trained  forester.  Where  one 
man  trained  in  the  science  of  forestry  will  find  a  position  suitable  to  his  attain- 
ments many  men  vocationally  trained  in  the  local  art  will  find  work. 

A  hard  and  fast  line  can  not  be  drawn  in  this  country  between  these  two 
classes  of  schools,  although  in  the  main  there  has  been  an  abnormal  develop- 
ment of  the  professional  schools  and  an  underdevelopment  of  the  vocational 
schools.  The  reason  for  this  one-sided  development  of  forestry  education  in 
the  United  States  is  found  in  the  demand  for  professionally  trained  men  in  the 
decade  between  1902  and  1912,  which  is  the  period  during  which  nearly  all  the 
professional  schools  were  established.  The  transfer  of  the  national  forests  to 
the  Department  of  Agriculture  in  1904  and  their  organization  under  the  Forest 
Service  created  positions  for  a  large  number  of  trained  men.  During  the  same 
period  a  rapidly  increasing  demand  for  professionally  trained  foresters  was 
created  through  the  establishment  of  departments  of  forestry  in  many  States. 
All  of  these  positions,  with  the  possibility*  of  rapid  promotion,  were  highly 
attractive  to  college  men.  How  rapidly  the  educational  machinery  of  the 
country  responded  to  this  demand  for  technical  training  is  shown  in  the  number 
of  schools  now  offering  degrees  in  forestry  and  the  facilities  for  technical  train- 
ing that  are  in  the  process  of  development. 

The  following  is  a  list  of  the  institutions  in  the  United  States  that  offer 
technical  courses  in  forestry  leading  to  a  collegiate  degree.  This  list  shows 
the  number  of  degrees  granted  by  each  institution  prior  to  December,  1915, 
and  the  number  of  graduates  actually  employed  in  the  profession  in  April  of 
the  same  year. 


iDstitatJan. 


Number  of 
defppws 
granted 
prior  to 

I>ecember, 
1915. 


Namber 
of  gradu- 
ates en- 
gagedln 
forestry. 

Aprii, 

1916. 


Colorado  College  School  of  Forestry. 

Colorado  Aerlcultural  College 

Cornell  University 


University  of  California 

Georgia  State  College  of  Agriculture. 

Harvard  University , 

University  of  Idaho 


lowB  State  College 

University  of  Maine 

Michigan  Agricultural  College. 

University  of  Michigan 

University  of  Minnesota 


University  of  Missouri. . 
University  of  Montana . . 
University  of  Nebraska. 


Ohio  State  University 

Oregon  Agricultural  College . 
Pennsylvania  State  College. . 
Syracuse  University 


State  College  of  Washington . 
University  of  Washington. . . 


Yale  University. 
Total 


lOF.E... 

IM.F... 

4  B.  S.  F. 
17F.E... 
16  B.  B.  F. 
IIM.  F... 


3B.8.F. 
MM.F... 

8B.S.  F. 

IM.  F... 
37B.  8.F.. 
MB.  S.  F., 
97B.  8.  F. 
103  M.  8.  F.. 
83  B.  8.  F. 

1M.8... 

«B.8.  F., 

IB. 8 

60B.8.  F. 

IM.F.-.. 
80B.8.  F.. 
28B.  8.  F.. 
106B.  8.  F.. 
31B.S.  F.. 

4M.F.... 

2B.S.  F.. 
33B.8.F.. 

8M.  8.F.. 
340M.F.... 


1,185 


50 

"i 

25 

ao 

48 
71 

68 

2 


46 

47 
1(^ 


11 


32 

2S8 


808 
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It  appears  from  this  table  that  1,185  men  have  been  granted  degrees  in 
forestry  since  the  first  degree  was  given  by  Ck>mell  University  in  1900,  or  in 
the  space  of  15  years.  About  one-half  of  the  degrees  granted  have  been  under- 
graduate degrees  given  for  four  years  of  collegiate  work,  often,  however,  with 
a  comparatively  small  proportion  of  work  in  the  scientific  branches  of  technical 
forestry.  Advanced  degrees  in  forestry  are  offered  by  10  institutions.  These 
schools  have  better  faculties,  more  mature  and  experienced  instructors  and 
are  better  equipped  for  instruction  in  both  the  science  and  art  of  forestry. 

In  April,  1915,  out  of  1,087  men  who  had  then  received  degrees  803  were 
reported  as  actually  engaged  in  forestry.  The  tremendous  influence  of  the 
United  States  Forest  Service  in  shaping  forestry  education  in  this  country  is 
shown  in  the  fact  that  from  1899  to  1915  there  were  591  forest  assistants 
appointed  to  that  service,  as  shown  in  the  table  below.  Of  this  number,  273 
were  appointed  through  competitive  examinations  from  among  the  graduates 
of  a  single  professional  school.  The  position  of  forest  assistant  is  the  lowest 
technical  position  in  the  service,  and  new  appointments  to  this  position  are 
determined  by  civil-service  examinatons. 

ForeMt  as9i$tanU  appointed  in  the  United  Btate$  Forett  Service  for  the  period 
between  1899  and  191$,  induHve. 


1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


2 

1909 

2 

1910 

8 

1911 

13 

1912 

19 

1913 

42 

1914 

57 

1915 

35 

30 

52 

Total. 


48 
73 
72 
72 
31 
26 
9 

591 


The  universities  and  colleges  in  the  United  States  that  offer  professional 
training  in  forestry  granted  degrees  to  147  men  in  June,  1915.  From  the 
number  of  men  now  attending  courses  in  forestry  in  these  institutions  it  appears ' 
that  a  larger  number  will  complete  their  training  in  1916  and  a  still  larger 
number  in  1917.  Three  years  ago  72  forest  assistants  entered  the  National 
Forest  Service  under  civil-service  appointments.  Since  then  the  number  of 
appointments  has  decreased  with  startling  rapidity.  Only  nine  appointments 
to  the  position  of  forest  assistant  through  civil-service  examinations  were  made 
in  1915.  From  1900  to  1910  the  number  of  yearly  appointments  increased  from 
2  to  73.  It  was  during  this  period  that  the  many  schools  arose  and  secured 
equipment  and  faculties  to  supply  this  rapidly  increasing  demand  for  profes- 
sionally trained  men.  Although  the  schools  are  far  better  equipped  than  for- 
merly, the  r2y;>idly  decreasing  demand  in  the  public  service,  due  primarily  to 
the  completion  of  the  preliminary  organization  of  the  public  forests,  is  forcing 
nearly  all  of  the  graduates  in  forestry  during  1915  to  seek  employment  in  the 
forests  under  private  ownership  or  to  find  places  on  the  public  forests  that 
are  also  open  to  those  without  a  professional  training,  hoping  to  be  promoted 
to  better  positions  later  on.  From  now  onward,  the  annual  appointment  of 
technically  trained  men  to  new  positions  in  forestry  under  the  national,  State, 
and  leaser  governmental  units  depends  upon  the  rapidity  with  which  additional 
public  forests  are  established  and  upon  the  subdivision  of  present  public  forests 
inio  smaller  and  more  Intensively  managed  un!ts. 
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The  permanent  laborers  employed  in  our  public  forests,  indnding  those 
holding  the  position  of  guards  and  rangers,  are  usually  recruited  from  among 
residents  of  the  States  where  the  forests  are  located  and  from  men  wholly 
without  technical  training  but  with  a  more  or  less  intimate  knowledge  of  local 
conditions.  The  examination  required  is  not  technical  in  character.  These  men 
are  employed  In  large  numbers  and  at  first  are,  without  doubt,  more  useful 
than  professionally  trained  men  unfamiliar  with  the  locality  and  conditions 
when  employed  at  what  is  ordinarily  considered  guard  or  ranger  work.  From 
amongst  this  army  of  men  without  professional  training  many  are  later  pro- 
moted to  the  position  of  supervisor  and  to  other  places  in  the  higher  branches 
of  the  service.  These  promotions  are  made  without  further  examinations. 
There  is  no  doubt  but  that  qualities  that  lie  wholly  outside  of  technical  effi- 
ciency are  of  fundamental  importance  in  the  appointment  to  the  lower  places 
in  public  forestry  and  in  later  promotion.  When  these  other  qualities  are  ac- 
ceptable, however,  appointment  and  promotion  should  center  upon  thorough 
technical  preparation,  upon  an  intimate  knowledge  of  the  science  of  forestry 
which  can  seldom  be  obtained  except  by  a  number  of  years  of  systematic 
training. 

Rule  of  thumb  methods  picked  up  in  the  woods  seldom  prepare  a  man  for 
justifiable  promotion  to  positions  that  deal  with  the  organization  and  orderly 
development  of  forest  property.  Were  this  fundamental  distinction  between 
technical  training  and  woods  experience  adequately  appreciated  in  promotion, 
the  college  man  with  technical  training  could  better  afford  at  the  outset  of  his 
professional  career  to  take  his  place  with  ax  and  saw  by  the  side  of  his  non- 
technical competitor. 

The  largest  present  field  for  men  immediately  after  completing  their  profes- 
sional training  is  in  private  work,  but  here  a  man  must  prove  his  worth  before 
he  is  given  more  than  a  workman's  wage.  Although  four-fifths  of  our  forests 
are  privately  owned,  the  economic  conditions  that  control  timber  prices  are 
such  that  professionally  trained  men  can  rarely  be  employed  under  adequate 
salary,  and  money  can  seldom  be  expended  for  the  sole  purpose  of  employing 
scientific  methods  in  the  production  of  forest  crops.  When  employed,  their 
work  must  deal  with  methods  of  better  and  closer  utilization  rather  than  forest 
production.  Although  this  field  is  unlimited  for  professionally  trained  men  who 
are  willing  to  begin  at  the  bottom  and  offers  the  highest  financial  prizes  for 
those  having  the  requisite  qualifications,  the  qualifications  based  upon  full 
professional  training  are  secondary  to  other  more  fundamental  ones  which, 
combined,  form  business  efficiency  and  business  sense. 

Although  full  professional  training  is  essential  in  National,  State,  and  com- 
munal forestry  where  present  expenditures  are  possible  through  public  appro- 
priations for  the  organization  and  orderly  development  of  the  forest,  I  seri- 
ously question  whether  at  present  it  can  find  adequate  scope  in  private  for^ 
estry,  because  the  organization  and  orderly  development  of  the  privately 
owned  forest  can  seldom  be  attempted  under  present  economic  conditions. 
What  private  forestry  in  the  United  States  needs  is  more  vocational  training 
and  less  professional  training.  A  few  instead  of  many  strong  professional 
schools,  well  equiiH;)ed  for  both  teaching  and  research,  whose  graduates  can 
find  adequate  scope  for  their  attainments,  should  rest  upon  a  much  broader 
foundation  of  public  and  vocational  training  in  forestry  than  we  have  at  the 
present  time.  It  Is  the  duty  of  these  schools  to  lead  in  forestry  investigation, 
the  publication  of  technical  books  on  forestry,  and  the  support  of  technical 
journals. 
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Agriculture  and  forestry  have  close  kinship.  They  both  have  to  do  with  the 
production,  harvesting,  and  marketing  of  crops  grown  from  the  soil.  They 
differ  chiefly  in  the  time  required  for  the  crop  to  mature.  Why  should  we  not 
have  State,  county,  and  town  institutes  that  impart  public  instruction  in 
forestry  as  well  as  in  agriculture?  Why  should  we  not  have  instruction  in 
forestry  in  certain  high  schools  and  other  institutions  as  we  now  have  in 
agriculture?  Why  should  we  not  have  field  demonstrations  for  the  public  in 
forestry  as  well  as  iu  agriculture?  Not  only  have  we,  in  our  heroic  efforts  to 
erect  many  professional  forest  schools,  been  negligent  in  .supplying  the 
machinery  for  educating  the  public  in  the  scientific  treatment  of  woodlands, 
but  we  have  been  equally  negligent  in  supidying  the  machinery  for  vo- 
cational training.  Although  more  than  50  institutions  in  the  United  States 
have  within  the  past  15  years  developed  more  or  less  work  in  forestry  educa- 
tion below  the  grade  of  full  professional  training,  it  has  largely  been  without 
definite  aim  and  has  been  poorly  suited  to  the  real  needs  of  the  country.'  Very 
little  of  it  even  approaches  the  requirements  of  the  ideal  vocational  schooL 
As  reported  by  the  committee  on  forestry  education  at  the  Fifth  National 
Ck>nservation  Congress: 

The  vocational  forest  school  should  bear  the  same  relation  to  professional 
training  that  the  wood  shop  bears  to  research  in  technology  or  the  business 
school  to  university  instruction  in  economics  and  commerce.  It  is  analogous  to 
the  trade  schools  or  a  system  of  apprentice  training  whereby  men  are  Quipped 
for  the  skilled  trades.  The  vocational  school  must,  therefore,  aim  to  teach  the 
art  or  trade  of  forest  practice,  not  the  science  of  forestry. 

In  order  best  to  serve  the  purposes  of  forestry  education  in  the  United  States 
at  least  two-thirds  of  the  money  now  expended  on  professional  training  could 
be  better  spent  in  the  instruction  of  the  public  through  the  organization  of  in- 
stitutes, field  demonstrations,  and  similar  methods  that  have  been  found  so 
effective  in  agriculture  and  in  the  organization  of  vocational  schools  for  the 
training  of  young  men  in  the  art  of  forestry  practice. 

What  does  the  experience  of  the  United  States  in  forest  conservation  and 
in  the  development  of  forestry  education  teach  that  can  be  useful  to  her  sister  • 
R^ublics?     The  writer  believes  that  it  teaches  the  following  fundamental 
truths: 

1.  The  possibility  of  forest  conservation  in  any  Republic  which  has  for  Its 
foundation  the  orderly  devel<H)ment  of  forest  property  and  a  sustained  yield, 
rests  squarely  upon  organized  propaganda  which  has  for  its  purpose  the 
creation  of  puUic  opinion  favorable  to  forestry — a  public  opinion  that  is  willing 
to  make  present  expenditures  for  future  welfare. 

2.  The  keystone  in  organized  propaganda  must  be  centralized  in  public 
ownership — ^1.  e.,  absolute  forest  lands  must,  so  far  as  present  economic  con- 
ditions permit,  be  owned  by  the  public  and  managed  by  and  for  the  public. 

8.  Organized  propaganda  must  continue  as  an  indispensable  part  of  forestry 
education,  even  after  the  beginning  of  forest  conservation  has  been  effected 
through  public  ownership.  A  strong  public  sentiment  favorable  to  forest  con- 
servation is  the  only  effective  weapon  for  keeping  public  forests  from  exploita- 
tion by  those  who  consider  public  property  their  just  prey  and  await  every 
opportunity  to  pounce  upon  it 

4.  Forestry  education  beyond  that  attainable  by  organized  propaganda  for 
the  purpose  of  molding  public  opinion  should  result  in  putting  the  actual  prac- 
tice of  forestry  into  operation  upon  both  public  and  private  forests  to  the 
fullest  degree  in  accordance  with  economic  conditions.  It  can  attain  this  end 
only  by  wading  together  and  giving  emphasis  to  each  of  the  following: 
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(a)  Forestry  education  when  the  training  is  secondary  to  other  work. 

(6)  Vocational  training  in  forestry. 

(c)  Professional  training  in  forestry. 

The  overstimulation  of  professional  training  whereby  a  much  larger  number 
of  men  of  high  educational  attainments  and  thorough  technical  preparation  are 
trained  than  are  able  to  find  professional  employment  is  a  waste  and  detri- 
ment to  forest  conservation.  On  the  other  hand,  secondary  and  vocational 
training  can  scarcely  be  overstimulated.  It  is  the  writer's  opinion  that  the 
progress  made  in  the  actual  conduct  of  forestry  operations  in  the  woods  must 
center  in  a  vast  army  with  some  training  rather  than  full  professional  train- 
ing«  whose  knowledge  of  forestry  is  chiefly  confined  to  the  art  of  forestry  so 
far  as  it  concerns  their  own  locality  and  who  do  not  look  for,  and  should  not 
expect,  a  wage  beyond  that  which  the  operations  Justify. 
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The  Chairman.  The  next  paper  on  the  program  is  entitled  "  Phy- 
totechnic  studies  and  agricultural  experiments  in  La  Estanzuela, 
Uruguay,"  by  Dr.  Alberto  Boerger,  director  of  the  experiment  sta- 
tion. I  am  informed  that  Dr.  Boerger  is  not  present,  but  his  paper 
will  be  read  by  Mr.  Sutton. 


TRABAJOS  FIT0T£CNIC0S  T  DE  EXPERIMENTACI6N  AGRfCOLA 
EN  **  LA  ESTANZUELA***  REPt^BLICA  ORIENTAL  DEL  URUGUAY. 

Por  ALBERTO  BOERGER, 
Director  de  la  Estaci&n  Experiment al,  *'La  Eatamuela,*'  Uruffuay. 

I.   DATOS  G£I7EBALBS. 

La  materia,  indicada  en  el  epfgrafe,  es  tan  vasta  y  amplia  que  serla  fftcil 
escribir  desde  luego  algunos  libros  sobre  los  trabajos  efectuados  por  el  infor- 
mante  durante  31  alios  de  estadfa  en  el  Uruguay. 

Pero,  trat6ndose  en  todos  estos  trabajos  de  "  experimentos,"  propiamente 
dichos,  hay  que  tener  en  cuenta  lo  que  caracteriza  a  cada  ezperimento  cien- 
tffico.  Ni  en  el  vlejo  contlnente  de  Europa  con  sus  innumerables  institutos  de 
lnvestigaci6n  y  experimentaci6n  agrfcola,  donde  cerebros  discipllnados  y  bien 
instrufdos  manejan  desde  hace  decenios  en  forma  modelo  todos  los  medios  y 
titiles  modernos  de  tal  ezperimentacl^n,  se  ha  encontrado  la  dnica  dltiroa  f6r- 
mula  que  debe  reinar  en  los  esfuerzos  del  hombre,  tendientes  a  descubrir  y 
dominar  los  secretos  de  la  naturaleza  en  cuanto  a  la  trnnsformacidn  de  materia 
inorg&nica  en  org&nica  por  intermedio  de  la/  plantas  agrfcolas  como 
*'m&quinas**  y  la  energfa  solar  como  **fuerza  motriz'*  en  la  usina  terrestre 
del  universo,  cuyo  obrero  noble  desde  los  tiempos  prehist6ricos  sigue  siendo  el 
agricultor.  Y  sigue  interes&ndose  cada  vez  m&B — una  vez  establecida  la  ley 
pesimista  del  Malthusianismo — toda  la  gente,  tanto  del  viejo  mundo  europeo 
como  tambi^  del  nuevo,  amerlcano,  por  los  m^todos  de  hacer  trabajar  por  el 
obrero-"agricultor**  dichas  mdquinas — ^"plantas,**  ft  fin  de  producir  con  el 
minimum  de  trabajo  el  mdximum  de  materia  org&nica. 

Yamos  asf  a  resefiar  a  grandes  rasgos,  lo  que  en  este  rengl6n  ha  hecho  hasta 
hoy  dia  la  Repdblica  Oriental  del  Uruguay,  habi^ndose  creado  '*Estaciones 
Agron6micas  **  para  coadyuvar  en  la  soluci6n  de  los  probleroas  mencionados, 
siguiendo  el  ejemplo  de  cast  todos  los  iMifses  civilizados  del  mundo.  No  me 
corresponde  aquf  pronunciar  un  panegfrico  de  las  Estaciones  Agron6micas  en 
general,  ni  de  los  fines  que  ellas  buscan.  Tengo  que  hablar  solamente  de  la 
expenmentacidn  y  de  los  trabajos  cientfflcos,  efectuados  en  el  establecimlento  a 
mi  cargo,  el  Semlllero  Nacional  "La  Estanzuela"  y  reanudando  el  hllo  intro- 
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ductor  de  mds  arriba,  debo  decir  que  hay  que  concretarse  por  el  momento  en 
una  dcscripci6n  de  lo  poco  que  existe  hoy  en  dfa  al  respecto  en  el  Uruguay, 
haciendo  a  la  vez  vislumbrar  las  perspectivas  halagiiefias  de  todos  loe  trabajos 
encaminados  para  un  futuro  no  tan  lejano.  Y  mientras  no  sea  atUi  la  obra 
iniciada  recientemente  aquf  en  el  Uruguay  coronada  por  el  completo  ^xito 
triunfal,  sigamos  slendo  buenos  y  verdaderos  adeptos  de  la  cienda,  **  r^itl^ido, 
comparando,  transformando,  manoseando  y  estudiando  "  los  problemas  estable- 
cidos  bajo  todas  formas  de  niodificaciones  y  aspeotos  nuevos.  £1  estudio  paciente 
y  sucesivo  tendrfi  que  daruos  asf  la  llnve  de  la  inisma  tinica  y  tiltima  ley  de  la 
naturaleza  que  se  ha  descubierto  ya  en  tantas  otras  manifestaciones  de  la  vlda 
natural,  escondldas  atin  a  nuestros  antepasadoa. 

Ya  acompafiado  el  texto  por  algunas  vistas  fotogr&flcas,  slendo  asf  posible 
darse  cuenta  exacta  del  estado  actual  de  los  trabajos  referidos  en  el  Uruguay. 

Dirigi^ndome  por  este  Informe  a  los  representantes  de  la  ciencia  americana 
en  general,  no  dejo  de  dar  la  terminologfa  de  la  palabra  "  fitotecnia,**  poco 
conocida  hasta  ahora  en  los  pafses  de  habla  espafiola  de  este  continente. 

La  fitotecnia  es  una  ciencia  nueva,  nn&loga  (en  un  campo  de  acci6n  distinto) 
a  la  zootecnia.  Se  trata  en  ella  de  aplicar  prdcticamente  en  las  plantas  todas 
las  leyes  modernas  de  transmlsibilidad  y  herencia,  estudiadas  y  establecldas 
recientemente  en  los  tUtimos  decenios  por  bidlogos  renombrados  en  todas  partes 
del  mundo.  No  hay  necesidad  de  hablar  detenldamente  sobre  lo  que  hoy  dfa 
representa  el  "  Mendel ismo  "  en  todas  las  ciencias  relacipnadas  con  la  biologfa. 
La  ley  de  Mendel,  despu^  de  ser  nuevamente  encontrada  por  varios  investl- 
.  gadores  a  la  yez  al  prlncipio  del  siglo  actual,  di6  motivo  a  muy  vastas  investl- 
gaciones  sobre  herencia  y  transmlsibilidad,  de  cuyos  resultados  prdcticos  mucho 
debe  esi)erar  atln  la  medicina  en  su  empefio  de  estud!ar  la  genealogfa 
humana,  la  zootecnia  y  la  fitotecnia,  destinadas  las  2  tiltimas  en  este  sentldo 
a  librar  la  humanidad  cada  vez  mds  del  espanto  del  Malthusianismo.  Nonibres 
como  Correns,  Davenport,  de  Vrles,  Johannsen,  Tschermak,  Welsmann,  etc., 
nos  representan  los  primeros  pasos  de  la  ciencia  en  esta  *'  tierra  inc6gnita."  Ehi 
todo  el  mundo  desde  aquella  fecha  siguen  los  esfuerzos  para  llegar  a  una  solu- 
ci6n  te6rica  del  problema  de  herencia  a  fuerza  de  todos  los  medios  auxiliares 
de  la  ciencia  moderna  de  investigaci6n  bioldgica. 

Entre  tanto  la  parte  de  la  humanidad,  dedicada  desde  los  perfodos  pre- 
hist6ricos  a  la  aplicaci6n  prActica  de  tales  leyes,  sin  conocerlas,  en  la  produc- 
ci<5n  ganadero-agrfcola,  no  ha  podido  esperar  hasta  que  salgan  a  la  luz  los 
tiltimos  aut^nticos  resultados  de  la  ciencia  abstracta  y  asf  encontramos  ya 
hoy  dfa  en  casi  todos  las  pafses  civilizados — si  no  verdaderos  institutos  zoo- 
t^nicos — ^por  lo  menos  la  apllcacidn  prdctica  de  la  zootecnia,  siendo  la  hermana 
an&loga,  la  fitotecnia,  mucho  menos  conocida  y  difundida.  No  me  corresponde 
aquf  hablar  mds  detenldamente  de  los  trabajos  efectuados  en  otras  partes  del 
mundo  y  entre  los  cuales  se  destaca  por  su  carActer  especial  el  Instituto 
Fitot^nico  Nacional  de  SvalOf-Suecia.  El  Uruguay,  al  fundar  hace  4  aflos 
las  Estaciones  Agron6micas,  no  dej6  de  incluir  en  el  programa  de  tales 
organismos  de  investlgacidn  agropecuaria  los  trabajos  de  investigaci6n  sobre 
un  problema  de  altfsima  importancia  para  todo  el  Rfo  de  la  Plata,  el  mejora- 
miento  de  la  producci6n  agropecuaria  por  intermedio  de  la  selecci6n  cientfflca 
de  plantas,  la  "  fitotecnia.** 

Por  lo  general — ^aunque  no  sea  bien  exacto — nos  enteramos  del  estado  de  la 
agricultura  de  un  pals  por  el  grado  de  rendimiento,  alcanzado  en  el  cultivo  del 
trlgo,  planta  importantfsima  para  la  alimentaci6n  humana.  Tomdndolo  como 
base  de  una  comparaci6n  general  entre  algunos  pafses  agrfcolas,  encontramos 
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mAQUINA    DE    AOUJEREAR   QUE    8IRVE    PARA    MARCAR    LOS    8ITIOS    DE    LOS 
ORANOS   DE   "SIEMBRAS  A   MANO." 

Se  emplea  preferentemonte  para  maltipUcar  r&pidamente  "  P^igrees  "  de  valor  especial. 
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en  la  estadlstica  del  alio  1913  los  siguientes  datos  de  rendimiento  medio  de  trigo 
por  hectdrea  en  quintales  m^tricos  (100  kgs.) : 

Qulntales. 

B^lgica 26. 0 

Alemania 22. 6 


Qulntales. 
Rusia  Europea  (trigo  de  invierno 

solamente) 9.5 

Italia 9. 5 

Australia a  4 

India 8. 0 

Espafia 7. 8 

Argentina 7. 4 

Rusia  Asidtlca a  7 

Uruguay 4. 5 


Gran  Bretafia 19. 6 

Nueva  Zelandia 18. 1 

Eglpto 15. 6 

Austria 15. 0 

Francla 13. 8 

CanadA 13. 7 

Rumania 13. 0 

Estados  Unidos 10. 7 

Es  cierto  que  la  cosecha  de  un  solo  aflo  no  debe  generalizarse.  Pero  sin 
embargo  es  de  dominio  ptiblico  que  en  el  Rfo  de  la  Plata  las  cosecbas  de  800 
a  1,000  kilos  por  hectdrea  ya  representan  algo  excepclonal,  en  tanto  que  en 
pafses  menos  favorecidos  de  Europa  se  obtienen  f&cilmente  cosecbas  de  2,000 
kilos  por  bectdrea,  babiendo  regiones  en  donde  el  rendimiento  Uega  en  el  rastrojo 
de  las  remolacbas  azucareras  a  cuatro  mil  kilos  por  hect&rea  y  m&s  atin  en  alios 
.favorables  al  cultivo. 

Surge  pues  inmediatamente  de  estos  datos  estadfsticos  el  problema  de  la 
selecci6n  de  semiUas  para  todo  el  Rfo  de  la  Plata.  T  especialmente  el  Uruguay 
no  debe  omitlr  esfuerzos  para  obtener  su  posici6n  entre  los  pafses  de  mejor 
producci6n,  dada  la  pequefla  su];>erficie  del  pais  donde  no  bay  regiones  extensas 
desapropiadas  para  el  cultivo  del  trigo,  conslderando  que  las  partes,  verda- 
deramente  Inservibles  para  la  agricultura,  ya  de  antemano  quedardn  reservadas 
a  la  ganaderfa.*  El  problema  es  de  verdadera  urgencia  para  todo  el  Rfo  de  la 
Plata  donde  uno  de  los  principales  diarios,  "La  Naci6n,''  en  un  artfculo  del 
dfa  2  de  octubre  de  1915  ha  tenido  motivo  de  decir : 

'*  Oasl  todos  los  pafses  cereal istas  se  ban  preocupado  desde  bace  aCios  de  la 
selecci^n  cientffica  de  cereales  y  de  la  creaci6n  de  variedades  locales  bien 
adaptadas  al  medio  que  den  los  mayores  rendlmientos  posibles.  La  mayorfa 
de  nuestros  agricul tores,  no  solamente  no  bacen  ni  8elecci6n  y  ni  siquiera  una 
elemental  elecci6n,  sino  que  van  mucbas  veces  hasta  emplear  para  semilla  lo 
peor  de  sus  cosecbas,  lo  que  no  se  puede  vender."  Tales  palabras,  dadas  a  la 
publicidad  por  un  diario  de  la  importancia  de  "  La  Naci6n  "  en  Buenos  Aires, 
significan  una  crftica  bastante  seria  del  estado  actual  del  problema  de  la  selec- 
ci6n  de  semillas  en  el  Rfo  de  la  Plata. 

Y  sin  embargo,  es  necesario  hablar  mucho  mfis  y  en  forma  mfts  eflcaz  atln 
sobre  este  t6plco  por  ser  "fundamental,"  puede  decirse,  para  la  riqueza  de 
estos  territorios  nuevos  que  basan  su  bienestar  en  la  industria  prima  de  ex- 
p]otaci6n  de  un  suelo  riqufsimo,  sea  por  agricultura  o  ganaderfa. 

Bien  comprendemos  pues  que  tambi^n  estadistas,  velando  por  el  progreso  de 
los  pafses  rioplatenses  y  representantes  del  comercio,  interesados  vivamente  en 
un  problema  de  tanto  alcance,  ban  bablado  pdblicamente  en  varias  ocasiones, 
desgraciadamente  sin  lograr  un  pronto  cambio  de  las  cosas.  Asf,  por  ejemplo, 
encontramos  en  el  "Agulnaldo  de  la  Sala  de  CJomercio  de  Productos  del  Pais  " 
(1906,  p.  56)  una  crftica  del  estado  lamentable  de  este  asunto  en  aquel  entonces, 
hablAndose  de  "casos,  que  bace  pocos  afios  se  citaban  bastante  freeuentes,  de 
labradores  que  vendfan  lo  mejor  de  sus  cosecbas,  reservftndose  el  refugo  para 
utllisarlo  en  las  siembras  siguientes  como  semilla."  Cinco  afk>s  mils  tarde,  las 
cosas  aparentemente  no  babfan  cambiado  en  nada,  dando  motivo  a  que  un  esta- 
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dista  llama ra  la  atenei6n  sobre  el  asunto,  dlciendo  el  Dr.  Don  Eduardo  Acevedo, 
en  su  car&cter  oficial  de  Ministro  de  Industrias  (Memoria  del  Minlsterio  de  In- 
dustrias,  1911,  pftg.  26)  lo  siguieute:  "Nuestra  agrlcultura  ♦  ♦  ♦  que  no 
sabe  lo  que  es  selecci6n  de  las  semillas  como  que  generalmente  reserva  para  el 
surco  lo  que  ha  rechazado  la  plaza." 

Eb  cierto  que  las  cosas  en  el  transcurso  de  los  afios  van  camblando  y  tendrdn 
que  cambiar  cada  vez  mds  rdpidamente  el  dfa  que  tengamos  datos  concretos 
de  la  ezperimentaci6n  e  investigaci<5n  al  respecto,  efectuadas  en  el  Uruguay 
por  el  informante  y  de  los  cuales  tenemos  que  hablar  aquf  llgeramente. 

Es  actualmente  en  el  SemiUero  Naclonal  **  La  Estanzuela/*  Departamento  de  la 
Ck)lonia,  donde  se  efecttian  los  trabajos  fitottoilcos  del  Uruguay.  Hace  un 
afio  y  medio  que  el  autor  de  este  informe  se  encuentra  al  frente  de  dicho 
Establecimiento  Naclonal,  slendo  la  cosecha  actual  la  cuartab  otenida  por  mf 
en  el  Uruguay.  La  primera  me  la  dieron  mis  planteles  fltot^nicos,  instalados 
en  muy  pequefia  escala  en  el  afio  1912-13  en  el  Vivero  Naclonal  de  Toledo.  EH 
segundo  afio  de  trabajo  profesional  en  el  Uruguay  pas^  en  la  Estaci6n  Agron6- 
mica  de  Cerro  Largo,  ampliando  tanto  la  extension  de  los  planteles  como  tam- 
bi^n  el  programa  general  de  exp^imentacl6n. 

Aunque  por  lo  general  debe  considerarse  como  un  serio  trastorno  en  las 
tranquilas  observaciones  cientlflcas,  un  traslado  tan  repetldo  de  localldad,  en 
este  caso  la  mudanza  ademds  de  ciertas  dificultades  ha  trafdo  tambi^n  bene- 
ficios  para  la  investlgaci6n.  Podrfamos  hablar  as(  tambl^n  en  nuestro  caso 
de  la  famosa  *'  casualidad  ben^vola  *'  que  tan  a  menudo  di6  motivo  k  resultados 
de  gran  transcendencia,  siempre  que  el  hombre  haya  sabldo  sacar  las  con- 
secuencias  de  tal  "  observaci6n  casual.**  La  ciencla  en  general  tiene  muchfsimos 
ejemplos  de  progresos  notables,  obtenidos  por  hfiblles  observadores  de  tales 
"  pequefieces  *'  del  reino  de  la  naturaleza  que  suelen  pasar  inadvertidas  por  la 
muchedumbre.  No  me  correiq;x>nde  citar  aqul  ejemplos  al  respecto  de  las 
clencias  naturales  en  general^  concretdndome  a  llamar  la  atenci6n  sobre  el 
hecho  de  que  tambi^n  el  Instltuto  Fltot^nico  Modelo  para  todo  el  mundo,  el 
de  Sval5f-Suecia,  debe  a  uno  de  estos  fmi6menos  su  primer  paso  hacia  el 
desarroUo  de  hoy  dfa.  Una  "casualidad  ben^vola**  hizo  fracasar  en  el  afio 
1892  completamente  el  primer  ensayo  de  "fijar**  variedades  de  cereales,  tra- 
yendo  como  consecuencia  el  descubrimiento  de  la  importancia  de  la  "  8elecci6n 
individual,**  hoy  dfa  axioma  para  todos  los  trabajos  fitot^nicos. 

Resultados  semejantes,  ante  todo  en  cuanto  a  la  adaptacl6n  de  plantas 
agrfcolas  a  las  condldones  de  an  nuevo  ambiente,  me  dieron  los  experimentos 
de  Toledo  y  Cerro  Largo,  reservdndome  algunas  palabras  sobre  estos  resultados 
para  mds  adelante  cuando  en  otro  pArrafo  hable  de  las  conclusiones  prdcticas 
de  este  informe.  Entre  tanto  sigamos  el  desarroUo  suceslvo  de  los  trabajos 
fltottoiicos  en  el  Uruguay. 

En  el  momento  de  mi  llegada  al  Uruguay  en  Marzo  de  1912,  este  pais  carecfa 
absolutamente  de  datos  de  experimentaci6n  que  me  pudleran  servir  de  gufa 
para  dirigir  mis  primeros  pasos.  La  tarea  inicial  era  asf  claramente  dada. 
Se  trataba  de  instalar  estudios  preparatorios  de  cuantas  "variedades**  de 
cereales  rioplatenses  era  posible  conseguir.  La  rcpresentacldn  comercial  del 
mercado  cerealista  en  el  Rfo  de  la  Plata  me  pa  reef  a  el  lugar  mds  apropiado 
para  satisfacer  a  mis  anhelos  y  asf  he  obtenido  por  intermedio  de  la  "  Gdmara 
Mercantil  de  Productos  del  Pais  **  en  Montevideo  y  de  la  "  Bolsa  de  Cereales  ** 
en  Buenos  Aires  algunas  vaiiedades  rioplatenses  de  cereales  que  Junto  con  otras 
extranjeras  conseguldas  por  intermedio  del  Ing.  Agr.  Don  Jos^  A.  Otamendl 
(hijo)  o  trafdas  por  mf  mismo  formnron  el  primer  "plnutel  fltot^nico**  rio- 
platense.      Naturalmente    los    wiC'todos    t^nicos    de    estos    experimentos    se 
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TIPOS   DE    TRIGO    DEL    "PLANTEL   DE    ESTUDIOS    PREPARATORIOS"    EN    EL 
PERfODO    DE    PLENO    DESARROLLO. 


ENSAYO    DE    ABONOS    ARTIFICIALE8    CON    POROTOS    ENANOS   DURANTE    LA 

VEGETACI6N. 

A  la  ixquierda  sin  abono,  a  la  derecha  oon  abono  completo. 
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E8TUD10S    SOBRE    ADAPTACI6n    DE   CEREALES.    A    LA    IZQUIERDA    AVENA 
CRIOLLA   DE   DE8ARROLLO  NORMAL. 

A  la  derocha  alrededor  de  70  varledades  cxtranjeras  atacadas  por  la  Puocinia  ooronata. 


ESTUDI08   SOBRE   ADAPTACI6n   DE  CEREALES. 

Rendlmlento  de  parcelas  del  mlsmo  tamafio.  A  la  Isquierda 
una  de  las  pocas  avenas  extranjeras  que  han  podldo  formar 
algunos  granos,  a  la  derecha  avena  adaptada  (Criolla). 
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adaptaron  abeolntamente  al  estado  m&B  nneyo  de  la  experimentaci^n  agrfcola 
europea,  signlendo  yo  los  m^todos  practlcadoe  ya  durante  yarios  afios  por  mf 
en  colaboracidn  con  el  Prof.  Dr.  Remy  en  Bonn  sobre  el  Rfo  Rhin,  inolvidable 
y  dnico  maestro  mfo  en  la  especializacl^n  referida. 
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El  cuadro  adjunto  demuestra  el  contenido  de  los  primeros  planteles  fitot^ 
nicos  riopla tenses,  trat&ndose  esta  veifi,  como  es  nnturnl,  nada  mds  qne  un 
plantel  de  **  estudios  preparatorios  **  siempre  dentro  de  la  determinacidn  estable- 
cida  por  ml  en  estos  trnbajos. 

El  segnndo  afio  de  trabajo  profeslonal  en  el  Uruguay,  con  la  ampliacidn  de 
mi  programa  en  cuanto  al  estudio  s!8tem&tico  de  variedades  extranjeras  en  los 
"planteles  de  estudios  preparatorios,**  ya  me  permiti6  entrar  en  el  andlisis 
biol6gico  de  la  cosecha  obtenida  en  el  afio  anterior,  sembrdndose  por  primera 
vez  '*  Ifneas  geneal6gica8  '*  para  conseguir  mAs  adelante  "  Ifneas  puras  *'  en  el 
sentido  de  la  nocidn  de  Johann8en-K0benhaYn  (Dinamarca).  La  experimen- 
tacidn  siguid  desarolldndose  en  forma  bien  meditada,  subdividitodose  desde 
luego  el  total  de  planteles  fitottoiicos  en  8  grupos  principales,  como  son: 

1*,  de  estudios  preparatorios. 

2*,  de  obserraciones. 

3%  de  crfa  o  de  pedigrees. 

La  totalidad  de  parcelas  sembradas  en  Oerro  Largo  era  de  1875,  ndmero  que 
indica  una  labor  enorme,  tom&ndose  en  cuenta  que  los  trabajos  tenfan  que 
realizarse  con  escasos  rocursos,  pocas  instalaciones  y  menos  personal  adn.  Me 
es  un  grato  deber,  dejar  expresa  constancia  tambi^n  en  esta  ocasidn,  que  pre- 
ferentemente  el  entusiasmo  desinteresiido  de  mi  [)rlmer  colaborador  cientfflco, 
el  Ing.  Agr.  Don  Enrique  Klein,  que  desde  Noviembre  de  1912  siempre  ha 
quedado  agregado  a  mi  obra,  ha  permitldo  cumplir  con  ^ito  completo  el  vasto 
programa  del  afio  1913/14. 

Debo  ser  breve  en  cuanto  a  los  resultados  obtenidos  en  Cerro-Lnrgo.  Las 
"Ifneas  genealdgicas,*'  sometidas  un  examen  tan  riguroso  en  forma  de  un 
anftlisis  bioldgico,  fracasaron  en  su  casi  totalidad.  De  un  total  de  408  Ifneas 
de  cereales  (trigo,  avena  y  cebada)  no  habfa  ni  una  docena  que  llenaron  com- 
pletamente  las  exigencias  prof esionales ;  muy  pocas  pasaron  en  forma  regular 
y  todo  el  resto,  ante  todo  las  Ifneas  evidentemente  no  adaptadas,  desaparecieron 
por  completo,  librftndome  asf  la  misma  unturaleza  de  goipe  de  tantfsimas 
plantas — "familias,"  cuyo  estudio  en  condiciones  normales  quizAs  habrfa  mo- 
tivado  conclusiones  errdneas  o  por  lo  menos  nos  habrfa  dejado  llenos  de  incerti- 
dumbre  en  cuanto  al  rumbo  deflnitivo  de  los  trabajos  que  necesitaban  efectuarse 
en  los  afios  siguientes.  Oportunamente  seguiremos  con  la  importancia  funda- 
mental de  tales  resultados. 

IL   "La  Estanzxtsia,''  Mkdios  de  TsABAia — Golabqradokbs. 

El  4xito  profeslonal  de  2  afios  de  padentes  trabajos  en  Toledo  y  Cerro  Lar9> 
en  fin  se  vid  acompafiado  tambidn  por  otro,  moral,  que  a  su  ves  ha  contribuido 
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al  mejor  desarrollo  de  ml  obra  en  los  tUtimos  2  alios.  Me  refiero  ft  mi  traslado 
en  Marzo  de  1914,  cuando  el  entonces  Inspector  General  de  Estaciones  Agron6- 
micas,  Ing.  Agr.  Don  Jos^  A.  Otamendi  (hijo)  me  encarg6  la  direcci6n  pro- 
vlsoria  de  "La  Estanzuela,"  fonci^n  que  entre  tanto  ha  tornado  car&ct^ 
definitlvo.  Debe  decirse  que  "La  Estanzuela"  se  presta  bien  por  la  cast 
totalidad  de  condiclones  naturales  para  los  trabajos  cientlficos  Inidados  y  por 
instalarse  en  mayor  escala  atln,  prometiendo  tal  foco  de  investlgaci6n  ya  muy 
pronto  verdaderos  beneflcios  para  el  Uruguay  y  todo  el  Rfo  de  la  Plata.  De  f&dl 
acceso  por  todos  lados,  "La  Estanzuela'*  se  encuentra  en  una  zona  de  agri- 
cul  tores  progresistas  del  E^partamento  de  la  Golonia.  Los  suelos  del  establed- 
miento  varfan  algo  entre  arcillo-humlfcros  y  bumlfero-arcillosos,  represent 
tando  asf  un  tlpo  medio  de  los  suelos  mfts  caracterfsticos  del  Uruguay. 

Un  problema  sumamente  serio  para  toda  la  agrlcultura  rfoplatense,  la 
invasion  de  la  langosta,  aqui  no  es  tan  grave  como  en  las  zonas  del  Norte  y 
Oeste  del  pals,  invadidas  casi  anualmenta  Las  experiendas  demuestran  que 
s61o  en  afios  muy  desfavorables  hay  vcrdadera  invasion  de  langosta. 

En  cuanto  &  la  ubicacl6n  geogrdfica,  debemos  contentarnos  con  pocos  datos,. 
a  saber :  "  La  Estanzuela  **  se  encuentra  mds  o  menos  en  la  Ifnea  recta,  trazada 
entre  Montevideo  y  Buenos  Aires,  las  2  metropolis  rloplatenses.  Queda  m&s 
cerca  de  Buenos  Aires,  capital  de  la  Argentina,  hasta  donde  se  Uega  por 
ferrocarril  (25  km.)  y  trayecto  fluvial  (60  km.).  La  distancia  hasta  Monte- 
video  es  de  225  km.  via  ferrocarrilera. 

La  Estanzuela  actual  abarca  un  total  de  418  hectftreas,  representando  el 
ntkcleo  restante  despuOs  del  remate  de  la  antigua  estancia  inglesa  "  La  Estan- 
zuela,*' propiedad  de  las  sucesiones  de  Jorge  y  Oarlos  Drabble,  estando  formada 
antes  del  remate  (1907)  por  una  superficie  total  de  6,426  hectftreaa  En  cuanto 
a  las  construcdones,  poco  se  ha  hecho  desde  aquella  fecha,  existlendo  por  eso 
preferentemente  galpones  y  otros  edificios  del  tlpo  de  uso  general  en  las 
estancias  rfoplatenses.  Solamente  un  laboratorio  para  los  trabajos  cientfficoa 
correspondlentes  ha  sido  Instalado  en  uno  de  los  galpones  viejos,  faltando  por 
consiguiente  en  el  momento  casi  toda  comodidad  para  poderse  depositar,  limpiar 
y  dasificar  mayores  cantidades  de  semillas,  como  tendria  que  ser  si  ya  tuvlOra- 
mos  concluldos  todos  los  trabajos  de  organizadCn  de  un  instituto  fitotOcnico 
completo  hasta  tal  grade  que  las  semillas  mejoradns  podrfan  salir  en  mayores 
cantidades  al  pats.  Existen  sin  embargo  los  proyectos  de  seguir  Instalando 
paulatinamente  todo  lo  necesario  hasta  llegar  a  tenerse  en  el  Uruguay  ua 
completo  y  verdadero  Instituto  FitotOcnico,  el  primero  de  toda  la  America 
del  Sur. 

Habi^ndose  expuesto  asi  lo  m&s  esencial  de  "  La  Estanzuela  **  actual,  en  este 
Informe  tenemos  que  dejar  todas  las  otras  indicaciones  generales,  entrando- 
asf  en  la  materia  misma  que  nos  interesa,  los  trabajos  fltot^nicos  y  de  expert^ 
mentaci6n  agricola  en  d  Uruguay. 

De  las  418  hectftreas  de  "  La  Estanzuela  **  ban  sido  destinadas  10  para  campo 
experimental  y  3  para  planteles  fltot^nicos  y  cuyos  pianos  de  sementeras  del 
afio  actual  acompafiamos.  Se  digi6  pues  el  sistema  de  un  terrene  permanente^ 
tanto  para  los  "planteles  fltottoiicos" — criaderos  de  plantas  a  mejorarse 
dentiflcamente — como  tambi^n  para  un  "campo  experimental,"  prc^amente 
dicho,  teni^ndose  en  cuenta  en  esto  todo  lo  que  exige  la  cieneia  modema  de 
experimentad6n  agrfcola  al  respecto.  Sin  embargo  y  a  medida  que  sigamos 
conociendo  bien  todas  las  dem&s  tierras  de  "La  Estanzuela  **  y  que  tengamofr 
fondos  disponlbles  para  poder  ampliar  el  programa  de  experimentacite,  vamos 
a  destinar  a  esta  todo  d  terreno  id6neo  del  establecimiento.  En  este  afio  ya 
cntramos  en  esta  fose  de  desarrollo,  habitodose  instalado  en  la  misma  chacra. 
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EN8AY0  DE  AB0N08  ARTIFICIALE8  CON  TRIGO,  EFECTUADO  EN  UNA  TIERRA 
ARCILL08A,  POCO  HUMIfERA  DEMOSTRANDO  BIEN  EL  EFECTO  DE  LAS 
8USTANCIA8  AZOADA8  Y  F0SF6rICAS. 


EXPERIENCIAS  80BRE  fePOCA  DE  81EMBRA,  DEMOSTRANDO  QUE  LA  "MEDIA" 
HA  SIDO  LA  MEJOR  PARA  E8T0S  2  TIP08  BIEN  DISTINTOS  DE  TRIGO  (DURO 
Y  RIETI). 
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in  ensayo  permanente  sobre  *' rotaciooes/*  adaptadas  a  las  condiciooes  del 

tis  y  otro  sobre  la  mejor  4poca  de  siembra  de  mafz. 
^Los  dem&s  medios  de  trabajo  slempre  siguen  siendo  escasos  en  relaci6n  con 
nn  programa  tan  amplio  como  lo  tlene  ya  hoy  dfa  nuestro  institjuto.  Por  el 
contacto  administratlYO  con  las  demAs  ''Estaciones  Agron^micas  *'  sigue  acen- 
tudndose  la  parte  "  producci6n  '*  mds  de  lo  que  es  costumbre  en  sus  similares 
de  otros  palses.  La  parte  "producci6n**  sin  embargo  a  su  vez  contribnye 
^n  algo  a  la  buena  marcha  de  la  parte  cientffica  de  inyestigaci^n,  facilitando 
animales  de  trabajo  y  haclendo  posible  an  Intercambio  del  personal  subalterno, 
dando  asi  al  ntlmero  del  personal,  ntlllzado  en  los  trabajos  de  experimentacidn, 
tina  clerta  elasticidad,  cosa  que  es  de  suma  importancia  para  la  ejecuci6n  de 
todos  loB  trabajos  en  un  momento  dado. 

',  Muy  recientemente  ha  sldo  aprobado  por  el  Poder  EJecutlvo  un  plan  de 
trabajo  para  '*  La  Estanzuela  *'  por  el  cual  el  total  de  gastos  anuales  de  este 
establecimiento,  alcanzando  por  el  momento  $17307.81  ha  sldo  garantizado 
por  el  Ministerio  de  Industrias.  De  esta  suma  $15,420  han  sido  calculados 
como  entradas  propias  de  "  La  Estanzuela  '*  para  el  afio  en  curso. 

M&s  necesario  atin  para  la  buena  marcha  y  la  organizaci6n  completa  de  un 
Instituto  cientffico  como  "La  Estanzuela'*  es  un  grupo  de  colaboradores 
competentes.    Hay  por  el  momento  2  colaboradores  cientfficos: 

l^  El  Ing.  Agr.  Don  Enrique  Klein,  encargado  de  los  trabajos  fitottoiicos 
y  la  ezperimentaci6n  agrfcola  especial,  entr6  el  20  de  Noviembre  de  1912. 

2*.  El  Ing.  Agr.  Don  Antonio  G5tz,  encargado  de  la  administraci6n  y  experl- 
mentaci<5n  en  general,  siendo  por  el  momento  su  puesto  '*  provisorlo  **  por  en- 
oontrarse  aqui  en  comi8i6n  especial  del  Ministerio  de  Industrias  desde  enero  1 
de  1915. 

Adem^  sigue  form&ndose  un  ndcleo  de  personas  competentes  en  la  ejecuci6n 
pr&ctica  de  los  trabajos  especiales  y  entre  los  cuales  se  destaca  ante  todo  el 
Sr.  Don  Ju&n  Hamacher,  «*apataz  del  campo  experlmentaL 

III.  M£todo8  de  Expebiiocntaci6it. — ^Trabajos  Efectuados. — Resultados  Obte- 

NIDOS. 

En  cuanto  a  los  m^todos  ttoiicos  de  la  experimentaci6n,  usados  en  "La 
Estanzuela,*'  sirva  de  gula  la  palabra  conocida  que  la  cienda  nunca  cree  en 
su  propia  perfecci6n,  que  se  repite  el  mismo  ezperimento  tantas  veces  hasta 
que  hayan  desaparecido  todos  los  errores  inherentes  a  cada  obra  humana. 
No  es  exagerado  decir  que  se  hacen  20  experimentos  para  conocer  a  fondo 
un  hecho.  Esta  repetici6n  de  las  mismas  observaciones  se  hace  por  partlda 
"  ble,  teniendo  en  cuenta  los  factores  variables  de  tiempo  y  lugar.  Conside- 
rando  el  primero  se  sabe  que  las  condiciones  climat^ricas  de  un  afio  son  muy 
distlntas  a  las  de  otro  y  que  se  necesita  por  eso  una  serie  de  observaciones 
durante  un  largo  perfodo  de  afios  para  poder  lanzar  a  la  publicidad  una 
opinion  realmente  autorizada.  En  cuanto  al  "lugar**  6  sitio  ambiente  de  las 
plantas  por  estudiarse,  cada  ttoiico  conoce  las  diflcultades  de  experimenta- 
ci6n  originadas  por  la  variaci6n  del  medio  principal  de  experimentos  agrfcolas, 
el  suelo,  con  el  agravante  que  en  las  tierras  nuevas  del  Uruguay,  reci^ 
roturadas,  tales  diferencias  se  notan  mucho  m&s  que  en  las  tierras  de  otros 
pafses,  explotadas  por  el  agricultor  desde  hace  siglos.  Con  precauci^n  especial 
habfa  que  elegir  pues  las  parcelas  aptas  para  la  experimentaci6n  y  los  resulta- 
dos, obtenidos  en  el  primer  afio  de  trabajo  en  "  La  Estanzuela,**  nos  obligaron  a 
ellminar  del  terreno  de  experlmentaci6n  ciertas  partes  dlsparejas  del  mismo 
**  Campo  Experimental,**  destindndolas  tinicamente  a  "  Multiplicaciones**  de 
semlllas  seleccionadas  sin  entrar  en  un  estudio  comparative  de  las  mismas. 
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Pero,  slempre  que  teugamos  que  coniparar  el  rendlmiento  de  un  cultivo, 
variedad,  etc.,  con  otro,  entran  los  m^todos  modernos  de  la  ttoiica  experimentaL 
Se  le  da  a  cada  cultlvo — variedad  respectiva — por  estudiarse  8  o  4  "  parcelas- 
testigos/*  sembradas  absolutamente  en  las  mismas  condic!ones,  con  la  diferencia 
solamente  de  darles  otro  lugar  en  el  mismo  tabldn  del  ensayo,  segtln  un  piano 
bien  meditado  de  di8tribuci<Sn  de  las  parcelas.  Por  lo  tanto  todas  las  condi- 
dones  son  las  mismas,  raenos  el  factor  que  debe  estudiarse.  En  fin,  se  hace 
desde  luego  en  "La  ESstanzuela"  todo  lo  que  el  estado  actual  de  la  ciencia 
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y  prdctica  de  la  experimentaci<5n  exige  del  t^nlco  para  poder  conceder  a  sus 
ensayos  un  valor  comprobatlvo. 

El  tamafio  de  las  parcelas  del  campo  experimental  varla  generalmente  entre 
10  y  200  metros  cuadrados,  segiin  las  exigencias  del  caso.  El  ttoiico  experto 
en  la  materia  fdcllmente  puede  completar  sus  ideas  al  respecto  por  un  estudio 
de  los  pianos  adjuntos  tanto  del  "  Oantpo  Experimental "  como  de  los  *'  Planteles 
Fitot^nicos."  El  mismo  "  Piano  del  Campo  Experimental "  da  una  idea  tam- 
bi6n  del  sistema  de  rotacidn  proyectado  tanto  para  el  tab16n  "K"  y  los  que 
Uefan  las  letras  O-T,  reservdndose  uno  sin  embargo  slempre  la  elasticldad 
necesaria  para  cualquler  "Campo  EJxperimental." 
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For  lo  taDto,  el  sistema  de  experimentacl6D,  usado  en  **  La  Estanzuela  "  nos 
pondrft  en  condiciones  de  dar  a  la  publicidad  cualquier  dato  de  importanda 
obtenido  por  nuestros  estudios,  con  el  signo  moderno  de  experimentaci6n  clentf- 
flca  "  ±,"  agregado  con  algUn  niimero  al  valor  principal  de  un  dato,  demostrando 
eso  que  estamos  aplicando  los  cdlculos  matemAtlcos  de  probabilidad,  a  fin 
de  indicar  exactamente  el  grado  de  "oscllacidn  probable"  adherente  al  valor 
publlcado. 

Tratdndose  por  el  momento  preferentemente  de  estndios  fitottoiicos,  debe 
decirse  aiin  que  el  estudlo  de  las  descendencias  de  una  sola  planta  individual 
es  lo  mds  amplio  posible.  Ya  hablamos  de  los  "planteles  de  estudios  prepara- 
torios  "  destinados  a  conocer  todas  las  manifestaclones  de  vida  de  un  grupo 
de  plantas  durante  la  vegetaci6n.  Las  variedades  que  en, el  plantel  de  estudios 
preparatorios  por  cualquier  motlvo  se  destacaron,  pasan  al  "  plantel  de  observa- 
ciones"  y  solamente  algunas  plantns  individuales  que  resistieron  bien  a  todos 
los  ex&menes  biol6gicos  anteriores,  tendrdn  entrada  al  "  plantel  de  crla,"  donde 
no  hay  nada  ni&s  que  verdnderos  "  pedigrees/'  base  de  la  se1ecci6n  individual. 
Ahora  bien:  De  estas  mismas  descendencias  (familias)  se  sigue  eligiendo 
una  sola  o  algunas  plantas  excepcionales,  sigui^ndose  siempre  el  sistema  de 
seleccidn  individual,  para  el  "  plantel  de  crfa  "  del  afio  venidero.  Los  demds 
descendientes  entran  en  un  "estudlo  comparativo"  de  Ifneas  geneal6gicas, 
sembrdndose  estas  semillas  desde  luego  a  mdquina  en  el  mismo  campo  experi- 
mental. Y  sigue  asf'el  estudio  hasta  llegarse  a  conclusiones  exactas,  multipll- 
cdndose  a  la  vez  las  semillas  de  algunas  pocas  descendencias  excepclonales 
que  luchan  por  el  campeonato  deflnitivo. 

Todo  eso  ha  tenido  lugar  ya  en  el  Uruguay  y  el  afio  que  viene,  el  b'*  de  mi 
trabajo  profesional  en  el  Rfo  de  la  Plata,  tendremos  por  primera  vez  "  semillas 
de  pedigree"  en  mayores  cantidades  para  poderlas  dlstribuir  entre  los  agri- 
cultores  del  pais. 

Los  demds  trabajos  de  experimentaci6n  estdn  a  la  misma  altura  tunica, 
habiendo  ya  datos  concretos  sobre  la  ^poca  de  slembra  de  cereales,  sobre  el 
problema  de  los  abonos  artificlales  para  el  Uruguay  y  ante  todo  sobre  la 
adaptaci6n  de  plantas  agrf colas  a  Ins  condiciones  del  pals.  A  fin  de  hacer  com- 
prender  la  amplitud  del  programa  de  experimentacl6n — ^fuera  de  los  **  trabajos 
fitot^nicos  "  en  los  "  planteles  " — establecida  en  "  La  Elstanzuela  "  va  a  con- 
tinuaci6n  una  lista  de  los  ensayos  instalados  en  este  afio,  Indlcdndose  tambi^n 
la  cantidad  de  parcelas  sembradas  en  total  y  agregdndose  a  la  vez  lo  mds 
esencial  de  los  resultados  obtenidos  hasta  ahora. 

1.  Experiencias  sobre  ^poca  de  siembra  de  cereales  (trigo,  avena  y  cebada), 
practicadas  con  20  variedades  bien  tfpicas  del  Uruguay  y  llevando  cada  varie- 
dad  en  cada  6poca  desiembra  4  parcelas — testigo  total  de  parcelas :  240. 

2.  Experiencias  sobre  ^poca  de  siembra  de  lino,  efectuadas  con  3  variedades 
urnguayas  con  3  parcelas-testigos,  total  de  parcelas :  27. 

3.  Ensayo  permanente  de  abonos  artificlales  con  los  cultivos  de  malz,  legu- 
minosas,  trigo,  tub^rculos  y  ralces,  lino,  avena  o  cebada,  cada  grupo  con  4 
parcelas  testigos  total:  120. 

4.  Ensayo  sobre  el  rendlmlento  de  70  variedades  de  cereales  (trigo,  avena, 
cebada),  llevando  cada  varledad  4  parcelas  testigos;  parcelas  total :  280. 

5.  Estudio  comparative  de  44  "  Ifneas  "  y  variedades  de  avena  y  cebada  res- 
pectivamente ;  parcelas:  176. 

6.  Estudio  comparative  de  dS  Ifneas  y  variedades  de  trigo,  parcelas:   392. 

7.  Estudio  comparative  de  los  diferentes  tlpos  de  mafz,  cultivados  en'su 
mayorfa  en  el  pafs,  parcelas:  48. 

8.  Estudio  comparative  de  31  *'  Ifneas  **  y  variedades  de  lino,  parcelas :  124. 
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9.  E^tudio  preparatorio  sobre  adaptaci6n  de  distintas  leguminosas  en  com- 
binaci^ii  con  un  ensayo  sobre  rendimiento,  parcelas :  23. 

10.  Estndio  preparatorio  sobre  adaptaci^n  de  algonos  tipos  conocidos  de 
remolachas  forrajeras  en  combinaci6n  con  un  ensayo  sobre  el  rendimiento, 
parcelas :    24. 

11.  Estndio  permanente  de  algunas  rotaciones  adaptadas  a  las  condiciones 
del  Umgnay,  parcelas:  10. 

12.  Bxperiencias  sobre  ^poca  de  siembra  para  el  malz,  practicadas  en  la 
chacra  y  en  4  parcelas  de  3  hect&reas  cada  una. 

Agregando  a  estas  parcelas  las  de  los  planteles  fltottoilcos,  tenemos  un  total 
de  2,500  parcelas  de  experimentacldn,  ntlmero  que  solamente  el  t^nico,  un 
tanto  al  corriente  en  la  materia,  sabr&  apreciar  en  debida  forma. 

Es  natural  que  en  toda  la  experimentaci6n  actual  de  La  Bstanzuela  reine 
una  preponderancia  de  la  fltotecnia,  proplamente  dicha,  y  esto  se  nota  tarn- 
bi^n  en  todos  los  dem&s  trabajos  agrfcolas  por  entrar  en  las  sementeras  en 
general  del  establecimiento  cada  vez  m^  "  Multlplicaciones "  de  plantas  de 
pedigree.  Estas  "  Multiplicaciones "  representan  los  descendientes  de  las 
plantas  Individuales  de  los  planteles  fltottoilcos,  existiendo  en  este  alio  alrede- 
dor  de  70  multiplicaciones  de  1*'  grado;  40  multiplicaciones  de  2*  grado;  20 
multlpUcaciones  de  3*'  grado,  de  cereales. 

Sigae  pues  dismlnuytodose  el  ntimero  de  Ins  **  Multiplicaciones  '*  a  la  vez  que 
9e  aumenta  el  Area  total  sembrnda  con  ellas,  elimln&ndose  en  el  transcurso  de 
varios  afios  todos  los  tipos  que  no  contintlan  destacdndose  en  forma  esperada. 
hasta  obtenerse  muy  pocos  tipos  que  saldrdn  despu^  al  pais  como  semilla 
*•  mejorada  'V  o  "  de  pedigree  "  respeectiyamente. 

Debemos  concluir  las  Indicaciones  sobre  los  m^todos  de  experimentacidn  por 
ser  imposible  tratar  en  un  pequeQo  Informe  general  detenidamente  todos  los 
problemas  cientiflcos  relacionados  con  el  desaroUo  sistem&tico  de  la  agrl- 
cultura  uruguaya.  Repito  lo  manifestado  al  prlncipio  del  informe,  que  estos 
datos  no  son  m&s  que  una  resefia  general  de  lo  que  actualmente  en  el  Uruguay 
est&  llev&ndose  a  cabo. 

Tjos  resultadosobtenidos  basta  ahora  por  los  experimentos  de  los  a&os  ante- 
riores  no  pueden  tratarse  extensamente  en  este  escrito;  pues,  para  la  flel  in- 
terpretaci6n  de  cada  experimento  se  precisaria  m^  bien  una  publicaci6n  espe- 
cial, conteniendo  todos  los  datos  completos,  trabajo  reserrado  adn  al  porvenir. 
Es  asl  Dnicamente  lo  mds  esencial  y  lo  que  puede  decirse  en  forma  concreta  lo 
que  va  a  continuaddn. 

1**.  Estudios  sobre  adaptaci6n  de  cereales  y  otros  cultivos  agrlcolas  a  las 
condiciones  del  Uruguay.  Como  es  natural,  los  resultados  de  tales  ensayos  no 
permiten  una  interpretaci6n  general  y  comtin  para  todos  los  cultivos  estudiados. 
Entre  los  cereales  la  avena  representa  un  tipo  de  una  planta  sumamente  deli- 
cada  para  la  adaptacidn  siendo  la  m&a  rtlstica  la  cebada  y  llevando  una  Ifnea 
media  el  trigo.  Gasi  todas  las  avenas  extranjeras,  a  no  ser  del  Efo  de  la  Plata, 
no  daban  resultado  satisfactorio  quedando  la  mayor  parte  sin  espigar  debido 
al  ataque  de  la  puccinia  coronata  y  las  pocas  que  cspigaron  dieron  granos  ra- 
qufticos.  Entre  las  variedades  estranjeras  de  trigo  habfa  algunas  con  debilidad 
Mol6gica  semejante  a  la  de  la  avena,  otras  se  mantuvieron  aparentemente  bien 
durante  afios  favorables  a  su  desarroUo,  sufriendo  sin  embargo  evideutemente 
m&s  que  los  trigos  adaptados  por  cualquier  anormalidad  de  los  factores  de 
vegetaci6n.  Solamente  la  cebada  se  adapt6  con  m&s  facilidad  aunque  no  baya 
datos  suficientes  para  poder  sostener  en  todos  los  casos  tal  observacidn.  Entre 
los  mafces  extranjeros,  estudiados  hasta  ahora,  no  encontramos  variedades  de 
rendimiento  mayor  que  el  obtenido  por  los  tipos  adaptndos  del  Uruguay.    Las 
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leguminosas  en  su  cast  totalidad  durante  la  vegetacl6n  se  presentaron  bien, 
quedando  sin  embargo  el  rendimlento  mds  bajo  de  lo  que  se  esperaba. 

En  su  totalidad  nuestros  experimentos  hasta  ahora  me  dieron  la  impresi6n 
que  todas  las  plantas  agrfcolas  tienen  que  pasar  por  un  perlodo  de  adaptacion, 
de  aclimataci6n,  perfodo  tan  to  ro&s  peligroso  para  las  plantas  estudiadns  cuanto 
menos  se  asemejan  las  nuevas  condiciones  del  cultlvo  a  las  de  la  procedencia. 
Es  cierto  que  las  dlferentes  variedades  y  especies  reacdonan  en  forma  distinta 
y  puede  haber  hasta  algo  de  cosmopolitismo  en  algunos  casos.  En  fin,  nos 
encontramos  con  problemas  que  deben  ser  objeto  de  vastos  y  pacientes  estudlos 
futuros  y  en  los  cuales  merece  atencl6n  especial  la  conducta  de  las  **Hnea8 
puras." 

2'.  I^a  seleccidn  cientlfica  de  plantas  ya  adaptadas  a  las  condiciones  naturales 
lioplatenses  di6  un  resultado  espl^ndido,  consigui^ndose  tipos  resistentes  a 
todas  las  pruebas  climat^ricas,  a  veces  sumamente  severas,  en  cuanto  a  los 
cambios  bruscos  de  la  temperatura  en  la  prlmavera,  circunstancla  que  debe 
ser  objeto  de  estudlos  especiales  en  el  porvenir.  He  llegado  a  tnl  opinl6u  debldo 
a  los  resultados  contradictorios  en  los  distintos  alios  obtenldos  por  los  dlfe- 
rentes tipos  de  trlgo  seleccionado  indlyidualmente.  Los  tipos  mds  aventajados 
del  afio  1912/13  fracasaron  al  afio  siguiente,  saliendo  triunfantes  tipos  de 
"menor  vista,"  modestos,  sf,  pero  de  mAs  vigor  y  elevada  fuerza  Intrfnseca, 
bien  guapos  y  rdsticos  para  iXKler  resistir  a  los  frios  nocivos  durante  el 
perfodo  de  la  fioracldn  y  formaci6n  del  grano.  Son  estos  los  tipos  que  repre- 
sentan  la  base  del  trigo  uruguayo  del  porvenir  que  dard  cosechas  normales  tam- 
bi^  en  afios  de  condiciones  desfavorables.  En  el  liltimo  afio»  poco  propicio  al 
desarrollo  del  trigo»  como  es  sabido,  descendieutes  de  este  tipo  dieron  una  cosecha 
de  2,000  kilos,  dato  que  hace  esperar  mucho,  si  se  le  compara  con  las  cosechas 
mezquinas  rioplatenses,  de  las  cuales  hablamos  al  prlncipio,  siendo  800  a 
1,000  kilos  por  hectdrea  ya  "  cosecha  buena." 

8^  Experiencias  sobre  la  ^poca  de  siembra  de  cereales. 

Hay  resultados  concretos  de  2  afios  seguidos  que  no  permlten  atin  condu- 
slones  bien  Claras  al  respecto.  En  el  afio  1913/14  results  mejor  la  siembra 
*•  tardfa  "  y  en  el  afio  1914/15  la  "  media,"  oscilando  las  ^)oca8 — siempre  aeg6n 
las  circunstancias  del  tiempo,  etc.— de  mes  a  mes  mds  o  menos.  El  problema, 
sin  embargo,  reviste  seria  importancia  para  el  Rio  de  la  Plata  donde  hasta  hoy 
no  existe  una  experlmentaci6n  amplia  al  respecto. 

4*.  Los  ensayos  con  abonos  artiflciales  en  distintos  cultivos  probaron  nueva- 
mente  que  la  substancia  nutritiva  que  hace  falta  a  casi  todos  los  suelos  uru- 
guayos,  el  &cido  fosf6rico,  tambi^n  para  "  La  ESstanzuela  "  representa  el  factor 
de  vegetaci6n  que  se  halla  en  la  cantidad  menor  en  relaci6n  con  la  ley  funda- 
mental agrfcola,  la  del  '*  minimum  "  o  conocida  tambi^n  como  la  de  Lieblg.  En 
algunas  tierras  del  Establecimiento  Nacional  *'La  Estanzuela,"  aparentemente 
faltan  tambi^n  otras  materia  s  nutritivas  para  las  plantas,  notAndose,  por 
ejemplo,  el  caso  que  por  el  empleo  del  Salitre  de  Chile  como  abono  azondo  de 
oobertura  se  pudo  aumentar  el  rendimlento  de  los  cultivos  en  un  30%. 

Las  explicaciones  anteriores,  aunque  no  hayan  sido  extensas  como  debfan 
ser  para  tratar  nuestro  problema  desde  todos  los  puntos  de  vista,  nos  han  dado 
sin  embargo  una  Idea  general  de  trabajos  de  experimentad^n  agrfcola  y  estu- 
dlos fitot^cnicos  que  representan  un  "nuevo  paso" — ^hablando  asf — ^para  la 
agricultura  de  todo  el  Kfo  de  la  Plata.  Se  nota  cada  vez  mds  que  existe  la 
posibilidad  de  mejorar  considerablemente  las  cosechas  de  estos  pafses,  escasas 
y  mezquinas  realmente  si  se  tienen  en  cuenta  las  condiciones  naturales  para 
la  producci6n  agrfcola,  sumamente  favorables  en  su  casi  totalidad.  Trabajos 
fitot^cnicos,  dedicados  a  un  estudio  sistemdtico  de  la  adaptacidn  de  plantas 
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agrfcolas  extranjeras  y  a  un  mejorarniento  sucesivo  de  los  tipos  criollos  ya 
adaptados,  en  combinaci6n  con  un  estudio  esmerado  de  otros  problemas  actua- 
les  de  la  agricultura  nacional,  tendr&n  que  dar  el  primer  impulso  para  los 
progresos  futures.  Son  pues  tareas  del  investigador,  bien  concretas  y  limitadas 
que  abrir&n  el  primer  pa  so  al  progreso,  quedando  a  la  ensefianza  el  deber  de 
instruir  al  agrlcultor  en  general  para  que  vaya  aplicando  cada  vez  m^  los 
descubrimientos  de  m^todos,  buscados  a  prop6sito  para  cada  zona  dlstinta. 
Bsto  68  lo  qne  toca  dedr  en  on  sentido  eq^edal  acerca  de  los  trabajos  inlciados 
en  el  Umgiiay. 

Ahora  mi  momento  despu^s  de  esta  recorrida  rapldlsima  detengdmonos 
por  on  extenso  campo  cientlflco,  demarcado  en  este  informe,  a  fin  de 
contemplar  de  hito  en  hi  to  a  la  mlsma  "Oiencia/*  aparentemente  muy  seria 
y  sin  embargo  burl&ndose  de  la  audaeia  humana,  empeQada  en  arrancarle 
secreto  por  secreto.  Se  nos  presentan  ideas  y  tnrens  m&s  vastas,  comunes 
para  todos  los  pafses  donde  desde  ya  se  efectdan  trabajos  cientlficos  de  la 
indole  demostrada  en  este  escrito.  Teniendo  en  cuenta  que  segdn  el  Programa 
Preliminar  del  Segundo  Congreso  Oientffico  Panamericano  la  Secci6n  III  tendr& 
que  discutir :  "  los  mdtodos  para  la  conservacidn  del  cultivo  de  las  plantas  por 
el  uso  de  sistemas  perfecdonados  de  producci6n,  por  el  empleo  de  plantas 
naturales  del  pais  que  ahora  no  se  cultivan,  etc/*  me  viene  el  pensamiento 
que  a  este  mismo  Congreso  Gientifico  le  deberfan  tocar  los  pasos  preparatorios 
para  una  organlzaci6n  sistem&tica  de  todos  los  trabajos  relacionados  con  este 
tema.  Cada  pais— es  cierto — ^tendril  sus  problemas  fitottenicos  especiales,  pnra 
llegar  al  fin  buscado  o  sea: 

Ck>n8^uir  y  asegurar  el  mATlmum  de  rendimiento  de  la  energia  solar  por 
intermedio  de  la  m&quina — ^planta,  puesta  en  marcha,  manejada  y  dirigida 
por  el  obrero  agrlcultor. 

Pero  hay  problemas  urgentes  de  importanda  general  y  eso  es  lo  que  debe 
tratarse  de  resolver  por  esfuerzos  comunes.  Serfa  asf  de  verdadera  importancia 
organizar  un  servicio  intemacional  entre  los  pafses  interesados,  &  fin  de 
estudiar  a  fondo  el  problema  de  adaptacl6n  de  plantas  agrfcolas  procedentes 
de  distintas  condldones  naturales.  Cada  pais  tendrfa  que  tener  un  organlsmo 
itoilco,  encargado  de  Ins  tarens  que  en  Norte  America  corresponden  al:  "Bu- 
reau of  Plant  Industry  **  reparticl6n  del  "  United  States  Department  of  Agri- 
culture, Washington,  D.  C."  Convendrfa  buscar  a  la  vez  una  f6rmula  concreta 
para  poder  Instalar  un  intercambio  permanente,  tanto  de  los  '*medios  de 
inyestigad6ni"  en  nuestro  caso  semillas  de  las  plantas  agrfcolas  de  Inter^n 
general,  como  tambito  de  los  ^  resultados  de  la  inyestigaci6n  *'  en  cada  momento 
dado. 

Es  necesario  proceder  en  tal  forma  a  fin  de  poderse  estudiar  a  fondo  el 
problema  de  la  adaptad6n  de  semillas,  procedentes  de  otros  pafses  en  combinn- 
d6n  con  dertos  problemas  biol6gicos  de  la  inYestigad6n  sobre  transmisibilidad, 
etc  Las  "Ifneas  puras,"  los  "pedigrees"  probablemente  tendr&n  una  impor- 
tanda especial  en  este  sentido,  permitiendo  efectuar  trabajos  cientfflcos,  desti- 
nados  a  reducir  tantfsimas  hip^tesis  y  teorias  a  una  o  algunas  fdrmulas  concre- 
tas de  "ley,**  que  rlgen  en  un  campo  dentffico  muy  poco  explorado  adn. 

Darwinismo  y  Mendelismo,  asf  se  Uaman  los  primeros  Jalones  que  marcan 
la  entrada  a  este  terreno  de  la  dencia,  no  sabi^ndose  todavfa,  como  poner 
otros  Jalones  de  orientad6n  general  y  menos  atln  en  qu^  forma  practicar  la 
demarcaci6n  deflnitiva  en  esta  parte  de  la  denda. 

The  Chairman.  The  subject  of  the  next  paper  is  "The  progress 
of  agricultural  science  in  Cuba,"  by  Director  J.  T.  Crawley,  of  the 
Cuban  Agricultural  Experiment  Station 
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PROGRESS  OF  AGRICULTURAL  SCIENCE  IN  CUBA. 

By  J.  T.  CRAWLEY, 
Director  of  the  Cuban  Agricultural  Experiment  Station, 

It  Is  the  purpose  of  this  paper  to  present  briefly  the  progress  which  has  been 
made  in  recent  years  in  applying  the  principles  of  science  to  agricultural  proc- 
esses in  Cuba.  The  predominant  interest  of  most  of  the  nations  represented  in 
this  Congress  is  agriculture,  and  as  the  nations  become  better  acquainted  with 
one  another,  more  minute  study  will  be  made  of  one  another's  methods  by  which 
progress  is  brought  about.  As  the  predominant  interest  of  the  nations  as  a 
whole  is  agriculture,  it  is  natural  to  suppose  that  the  improvement  of  agricul- 
ture and  agricultural  methods  will,  in  the  near  future,  be  given  a  large  amount 
of  attention  by  the  several  Governments.  In  all  countries  where  agriculture 
has  become  a  science,  and  where  new  methods,  new  processes,  new  implements 
have  enhanced  the  production  of  the  soil  and  lightened  the  burden  of  the 
farmer,  the  agricultural  experiment  station  has  been  in  the  forefront  of  the  line 
of  progress.  It  is  natural  to  suppose  that  as  the  interest  of  the  Government 
is  aroused,  attention  will  be  paid  to  agricultural  education  and  to  agricultural 
investigations.  The  writer  will  therefore  give  an  account  of  the  establishment 
of  the  agricultural  experiment  station  of  Cuba  and  a  r^sum6  of  the  principal 
problems  with  which  it  has  busied  itself,  together  with  the  success  or  failure 
of  its  attempts,  trusting  that  our  experience  may  be  useful  to  those  who  have 
yet  to  take  up  seriously  the  question  connected  with  the  science  of  agriculture. 

The  Cuban  Experiment  Station  was  established  in  1904  by  Estrada  Palma, 
the  first  President  of  the  Republic  of  Cuba,  two  years  after  his  inauguration. 
The  objects  of  the  station  were  set  forth  by  its  first  director,  Prof.  F.  S.  Earle, 
in  the  first  official  publication  of  the  station  as  follows :  ^ 

An  experiment  station  is  primarily  an  institution  for  investigation.  Its 
constant  aim  is  to  discover  new  facts  and  principles  that  will  be  of  practical 
use  to  agrculture.  It  studies  the  local  conditions  affecting  each  crop  In  order 
to  be  able  to  suggest  improved  methods  of  management  that  will  malte  the 
crop  more  profitable.  It  studies  varieties  of  plants  and  breeds  of  domestic 
animals  in  order  to  determine  which  ones  are  the  best  fitted  for  different  lo- 
calities and  uses.  It  attempts  the  improvement  of  existing  varieties  and  the 
origination  of  new  ones  that  will  be  better  suited  for  special  purposes.  It  seeks 
to  introduce  new  crops  and  useful  plants  in  order  to  secure  the  benefits  of 
diversified  industries.  It  studies  the  requirements  of  different  markets  and 
the  best  methods  of  transportation  in  order  that  the  bluest  possible  prices 
may  be  realized  for  all  crops.  It  specially  studies  the  different  tjrpes  of  soils 
to  determine  their  chemical  and  mechanical  composition,  their  geological  his- 
tory, the  character  of  their  native  vegetation,  and  any  other  facts  that  wfll 
help  to  determine  their  adaptability  to  different  crops  and  the  best  means  of 
retaining  and  increasing  their  productiveness.  It  studies,  the  insect  enemies 
and  diseases  of  economic  plants  and  domestic  animals  for  the  purpose  of 
finding  means  by  which  losses  ft-om  these  causes  can  be  avoided.  In  shorty 
an  efficient  experiment  station  should  be  prepared  to  Investigate  any  scientific 
or  practical  question  that  concerns  the  prosperity  of  agriculture.  This  is  a 
high  ideal.  In  practice  it  can  seldom  be  fully  realized  owing  to  lack  of  means 
and  to  the  limited  abilities  of  investigators. 

While  the  first  business  of  an  experiment  station  is  thus  the  gaining  of 
knowledge,  the  dlsseminsttloh  of  this  knowledge  among  the  classes  it  is  cal- 
culated to  benefit  is  equally  important  For  this  purpose  the  station  will  issue 
a  series  of  circulars,  bulletins,  and  reports  for  distribution  in  which  the  results 
of  its  investigations  and  studies  will  be  recorded.  Its  officers  will  visit  different 
parts  of  tlie  island  for  the  purpose  of  meeting  the  people  and  learning  the 

»  circular  No.  1.     Proposltos  de  la  Estacion  .4gronomlca. 
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q[)ecial  needs  of  the  different  sections.  It  also  offers  its  services  freely  in 
answering  inquiries  by  letter  in  regard  to  agricultural  questions  of  all  kinds. 
The  officers  of  the  station  do  not  wish  to  be  understood  as  assuming  to  possess 
full  knowledge  of  all  agricultural  questions.  On  the  contrary,  no  one  realizes 
its  shortcomings  in  this  respect  more  fully  than  the  conscientious  investigator. 
The  station  is,  however,  equipped  for  the  q;)ecial  purpose  of  finding  out  facts. 
We  are  acquiring  a  library  and  laboratories,  and  we  are  in  communication  with 
other  similar  institutions  in  the  other  parts  of  the  world.  We  therefore  cor- 
dially Invite  correspondence  in  regard  to  any  matter  of  agricultural  interest, 
and  if  we  do  not  have  the  required  information  at  hand  we  will  use  our  best 
efforts  to  obtain  it. 

Although  there  have  been  many  changes  in  the  personnel  of  the  station  and 
interruption  of  its  work,  due  to  various  causes,  nevertheless  the  original  pro- 
gram has  to  a  large  extent  been  followed. 

The  station  is  divided  Into  departments,  each  with  its  chief,  assistants,  and 
necessary  laboratory  and  other  facilities,  as  follows : 

1.  AffiHculture, — ^To  this  department  Is  given  the  experimental  work  with  the 
more  Important  crops,  such  as  sugar  cane,  tobacco,  com,  and  the  various  crops 
used  for  cattle  feed  and  green  manuring. 

2.  Horticulture, — ^Thls  has  charge  of  the  growing  of  fruits  and  vegetables  and 
the  care  of  the  grounds. 

3J  Botany. — ^Dils  department  has  gathered  and  cares  for  a  herbarium  of 
CubUn  plants  and  has  charge  of  the  study  of  forest  trees,  their  distribution  and 
utilization,  vegetable  fibers,  medicinal  plants,  etc. 

4.  Chemistry. — ^Analyses  of  soils,  fertilizer,  and  agricultural  products,  not  only 
those  originating  in  the  station  but  those  sent  from  without  This  department 
also  has  certain  well-defined  fertility  problems  for  Investigation. 

5.  Pathology  and  entomology, — ^Thls  Is  one  of  the  most  Important  depart- 
ments, since  It  has  the  difficult  problems  of  the  study  of  the  Insect  and  plant 
diseases  and  proper  methods  for  eradicating  them.  The  problem  has  been  more 
difficult,  owing  to  the  fact  that  the  Tropics  offer  Ideal  conditions  for  the  devel- 
opment of  plant  enemies,  both  Insects  and  diseases,  and  since  so  little  work 
of  this  kind  has  been  done  In  the  Tropics. 

6.  Animal  diseases, — ^The  laboratory  carrying  on  Investigations  In  animal 
diseases  and  engaged  In  preparing  vaccines  and  serums  was  established  under 
the  direct  supervision  of  the  office  of  the  secretary  of  agriculture  and  was 
transferred  to  this  station  In  March,  1914.  While  It  has  the  study  of  animal 
diseases  in  general,  its  principal  work  at  the  present  time  Is  the  preparation  of 
vaccines  used  In  combating  anthrax  and  blackleg  and  of  hog-cholera  serum. 

7.  Veterinary  medicine  and  animal  husbandry. —TliXs  department  Is  charged 
^vlth  the  Introduction  and  breeding  of  the  best  breeds  of  domestic  animals,  the 
study  of  butter  and  cheese  making,  the  feeding  values  of  various  Cuban- 
grown  feeds,  and  also  the  study  of  animal  diseases. 

While  each  department  has  its  ovm  apparatus  and  problems,  yet  there  Is 
no  fine  line  of  demarcation  between  them,  and  the  closest  cooperation  among 
all  officers  Is  fostered. 

The  sugar  Industry  Is  by  far  the  most  prominent  of  all  Cuban  Industries. 
In  1904  the  total  exportation  was  1,229,583  short  tons  of  sugar,  while  In  1916 
It  was  2336,878  short  tons,  or  an  Increase  during  this  period  of  more  than 
130  per  cent  It  would  be  supposed  that  the  greatest  advance  In  methods  of 
cultivation  would  be  connected  with  this  crop,  but  such  Is  not  the  case.  The 
increased  production  of  sugar  Is  not  the  result  of  better  varieties  of  cane,  or 
better  methods  of  cultivation,  except  In  a  very  limited  sense,  but  to  the  exten- 
sion of  the  cultivation  to  the  virgin  lands  of  the  eastern  part  of  the  Island  and 
to  better  factories  and  factory  processes.     Great  Improvement  in  machinery 
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and  factory  processes  have  been  made  during  this  period,  and  it  might  be 
said  that  the  Cuban  mills  are  among  the  best  in  the  world.  But  sugar-cane 
agriculture  has  made  few  advances,  and  it  can  truthfully  be  said  that  it  is 
in  a  more  backward  condition  than  in  most  cane-sugar  countries. 

A  great  many  foreign  varieties  of  cane  have  been  introduced  and  are  growing 
at  the  experiment  station,  some  of  which  give  promise  of  being  of  economic 
importance  in  Cuba;  but  as  yet  the  cristalina  is  the  main  dependence  of  the 
Cuban  planters. 

The  growing  of  seedling  canes,  which  has  been  of  such  gi-eat  benefit  to  those 
countries  where  the  work  has  been  consistently  pursued,  particularly  in  the 
British  West  Indies  and  Java,  has  received  but  little  attention  in  Cuba.  Mr. 
Edward  F.  Atkins,  owner  of  Central  Soledad,  has  for  10  or  12  years  maintained 
a  private  experimental  field,  particularly  for  the  purpose  of  growing  seedlings 
for  his  own  estate,  but  the  results  of  the  work  are  not  made  public 

It  has  been  abundantly  proved,  first  by  well-conducted  experiments  at  this 
station  and  then  by  the  plantations  themselves,  that  wide  planting  of  sugar 
cane  does  not  give  good  results  on  the  old  lands;  and  thus  a  tendency  toward 
planting  the  cane  at  gi'eater  distances,  which  was  seen  at  the  time  of  the  estab- 
lishment of  the  experiment  station,  has  been  corrected.  Experiments,  as  a  rule, 
have  shown  that  fertilizers  do  not  give  good  results  on  the  black  land,  but  do 
result  on  the  red,  and  particularly  the  older  of  the  red  lands.  The  use  of 
fertilizers  therefore  Is  Increasing  In  the  western  part  of  the  Island,  while  the 
relative  value  of  phosphoric  acid  and  potash  in  the  fertilization  of  sugar  cane 
on  these  soils  has  not  been  definitely  determined,  the  great  value  of  nitrogen 
has  been  clearly  established.  It  Is  the  chief  element  in  the  fertilization  of 
sugar  cane. 

The  greatest  advance  to  be  looked  for  In  the  cultivation  of  sugar  cane,  out- 
side of  the  adoption  of  better  varieties  of  canes,  is  in  the  preparation  of  the 
soil.  As  a  rule,  the  sugar  estates  are  comparatively  level  and  well  adapted  to 
the  use  of  all  sorts  of  agricultural  Implements,  but,  strange  to  say,  the  use  of 
power  plows  had  gained  no  headway  until  a  few  years  ago.  The  plowing  has 
been  very  superficial,  merely  a  scratching  of  the  surface.  The  Cuban  soils  are 
ideal  for  deep  plowing.  The  red  soils  are  very  deep,  and  the  black  soils  would 
be  greatly  benefited  by  deep  plowing.  Inasmuch  as  It  would  bring  up  more  lime 
to  the  surface  and  greatly  improve  the  drainage.  During  the  past  few  years 
special  efforts  have  been  made  to  adapt  the  American  tractor  plows  to  the 
Cuban  fields,  and  in  some  cases  Mdth  admirable  success.  This  is  the  greatest 
advance  in  Cuban  agriculture  for  a  great  many  years  and  bids  fair  to  revolu- 
tionize methods  of  cane  culture. 

The  Fowler  steam  plow,  using  a  cable  to  pull  a  gang  of  moldboard  plows, 
was  tried  a  number  of  years  ago,  but  its  use  was  abandoned.  This  was  prob- 
ably more  for  a  lack  of  understanding  than  for  any  defect  of  the  outfit  itself, 
since  it  has  been  successfully  used  in  most  other  sugar  cane  growing  coun- 
tries. Lately  a  number  of  outfits  have  been  purchased  and  are  giving  very 
satisfactory  results.  It  Ls  the  only  one  that  thus  far  has  given  complete  suc- 
cess In  heavy  black  lands.  The  American  tractors  use  both  the  moldboard  and 
the  disks,  but  the  latter  are  preferable  where  the  soil  Is  not  too  hard  for  them 
to  enter  properly. 

The  amount  of  calcium  oxide  In  Cuban  soils  is  unusually  high.  The  average 
of  a  number  of  analyses  of  sugar-cane  soils  gives  3.4  per  cent  of  this  sub- 
ptance,  which  is  higher  than  In  most  other  countries.*  To  the  practice  of  leav- 
ing cane  trash  unburned  on  the  field  and  the  high  lime  content  of  the  soibsi  is 

^  From  an  unpublished  manuscript  of  the  author. 
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due,  in  a  large  measure,  the  fact  that  Cuban  soils  can  be  cropped  many  years 
without  either  fertilising  or  replanting,  and  to  this,  in  turn,  is  due  the  high 
position  which  Cuba  holds  as  a  sugar  producing  country. 

Until  recent  years  when  cane  was  cut  the  trash  was  allowed  to  remain 
where  it  fell,  and  the  only  care  that  was  taken  of  the  fields  subsequently  was 
to  remove  the  trash  from  around  the  stools  to  allow  the  germination  of  the 
cane,  and  the  destroying  of  weeds  and  grass  wherever  they  appeared.  In 
virgin  *iand,  where  vegetation  was  vigorous  and  the  land  after  harvest  was 
covered  with  a  thick  mantle  of  cane  leaves,  there  were  very  little  weeds  and 
grasses.  Grass  and  weed  seeds  had  not  yet  found  their  way  in  large  quantity 
into  the  new  land,  and  the  thick  mantle  of  leaves  prevented  their  germination. 
But  as  the  lands  became  old,  as  seeds  were  introduced,  and  the  mantle  of 
leaves  became  thinner  and  thinner,  owing  to  a  decreased  yield  of  cane,  the  cost 
of  weeding  often  became  prohibitory.  In  recent  years  it  has  become  the  prac- 
tice on  a  great  many  plantations  to  put  the  leaves  in  every  other  row  and 
cultivate  the  row  thus  left  bare.  This  is  an  ideal  practice,  inasmuch  as  moving 
the  trash  is  very  cheap,  the  thick  covering  of  leaves  prevents  the  growth  of 
weeds  and  grasses,  and  the  cultivation  of  every  second  row  keeps  them  clean 
and  tends  to  preserve  the  moisture.  One  of  the  greatest  benefits  of  the  cane 
trash  is  the  protection  of  the  soil  from  the  drying  effects  of  the  sun.  The 
author  has  tested  this  question  repeatedly  and  has  always  found  a  larger  per- 
centage of  water  in  soil  thus  protected  than  in  soil  not  so  protected.  For  in- 
stance, during  a  period  of  nine  months  soil  protected  with  cane  trash  contained 
i»n  average  of  4.1  per  cent  more  water  than  a  corresponding  plant  left  fallow.* 
A  difference  of  4.41  per  cent  between  similar  plots  has  been  noticed  in  Cuba. 
This  is  a  very  notable  difference,  and  shows  strikingly  one  of  the  reasons  for 
protecting  the  soil  with  cane  trash. 

It  has  been  the  policy  of  the  Cuban  Government,  Just  as  it  has  been  the 
custom  of  governments  of  most  other  countries,  to  foster  and  encourage  the 
smaller  industries,  leaving  the  larger  ones  to  take  care  of  themselves.  The 
Importance  of  the  sugar  industry  in  Cuba  is  sufficient  to  Justifjr  the  establish- 
ment and  support  of  an  experiment  station  especially  devoted  to  sugar  cane, 
as  has  been  done  with  such  signal  success  in  Hawaii  and  Java  by  the  sugar 
planters  of  those  islands,  and  that  will  likely  be  done  in  Cuba. 

Just  as  nitrogen  has  been  proved  to  be  the  chief  element  in  fertilizers  for 
the  production  of  cane  so  phosphoric  acid  has  proved  the  dominant  element 
m  the  growth  of  tobacco.'  But  whereas  it  is  known  that  nitrogen  has  no 
deleterious  effect  on  the  quality  of  sugar,  and  therefore  can  be  used  without 
fear  of  doing  any  damage,  the  effect  of  phosphoric  acid  on  the  burning  and 
other  qualities  of  tobacco  has  not  been  carefully  determined.  The  predominant 
effect  of  stable  manure  on  the  production  and  quality  of  the  leaf,  and  of 
potash  on  the  burning  qualities  of  the  elaborated  tobacco,  are  so  well  known 
that  the  fertilizer  requirements  of  the  tobacco  plant  are  now  fairly  well 
determined. 

Experiments  now  being  carried  on  look  to  the  determination  of  the  effect 
of  shade,  of  fertiliser,  and  of  different  quantities  of  water  on  the  composition 
of  the  leal 

During  the  years  1907  to  1900  Dr.  H.  Hasselbrlng,  who  was  chief  of  the 
department  of  botany  of  the  station,  undertook  a  study  of  the  composition  of 
the  tobacco  plant  in  Cuba,  to  determine  if  there  was  a  true  Cuban  type.' 

1  BnUetin  No.  8  of  the  experiment  stmtioii  of  the  Porto  Rico  Board  of  Agriculture. 

*  See  Bulletin  No.  16  of  tbe  Cuban  Experiment  Station. 

•  Botanical  Gazette,  Vol.  Lni,  No.  2,  Feb..  1012.  Aleo  BuUetin  No.  28,  Bstadon  Ex- 
perimental Agronomica  de  Cuba. 
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He  called  attention  to  the  fact  that  the  tobacco  fields  in  general  lack  that 
uniformity  which  is  characterstlc  of  any  field  of  plants  of  one  variety  in  regions 
of  more  advanced  agriculture — in  other  words,  that  the  tobacco  grown  did  not 
belong  to  one  special  type  but  to  inany.  This  would  also  be  suspected  ft-om  a 
consideration  of  the  great  number  of  grades  Into'  which  the  niahufacturer  is 
obliged  to  separate  the  tobacco  even  from  one  farm.  It  wias  shown  that  from 
the  Indiscriminate  method  of  gathering  seed,  and  the  purchase  of  tobacco  plants 
without  regard  to  the  characterlstl<^  of  the  plants  bought,  any  foreign  strain 
of  tobacco  seed  once  lntl*oduced  Into  Cuba  would  pfobably  never  be  eliminated. 
He  showed  that  the  plants  descend^  from  any  type  are  truci  to  ihat  type. 
This  fact,  together  with  the  fact  that  eabh  plant  bears  such  a  large  liumber  of 
seeds,  makes  the  selection  and  propagation  of  a  pure  type  of  tobacco  very 
simple.  '     ,.         . 

It  has  been  shown  that  many  Introductions  of  foreign  seeds  have  been  made, 
particularly  after  the  wars  When  the  industry  was  almoi^t  destroyed.  The 
station  lias  recently  taken  up  the  work  of  selection,  and  within  a  very  few  years 
the  whole  Island  can  be  supplied  with  a  unlfomi  type,  and  It  Is  natural  to 
suppose  that  the  quality  of  the  tobacco  will  be  enhanced  as  the  pure  havanensls 
type  Is  secured. 

During  the  past  10  years  a  considerable  part  of  the  leaf  used  for  wrapper  'has 
been  grown  under  cheese  cloth  both  In  the  Viielta  Aba  Jo  arid  In  the  Partldo 
sections  of  Cuba,  and  the  Same  author  studied  the  effect  of  cheese  cloth  on 
transpiration  and  assimilation  In  the  tobacco  plant.  It  was  found*  that  the 
transpiration  of  tobacco  plants  grown  In'  the  open  Is  abdut  SO  pfer  cent  greater 
than  the  transpiration  of  plants  grown  under  the  cheese-cloth  sliade  com- 
monly used  for  shading  tobacco  In  western  Cuba.'  'the  traiispiratfori  pier  uAlt 
area  of  leaf  surface  Is  nearly  double*  In  the  sun  plianti^  as  tompated  with  those 
grown  In  shade.  The  tot£il  plant  substance  In  the  shade  and  In  the  sun  were 
very  nearly  equal,  btit  there  was  a  much  larger'  area  of  leaf  surface  lu  the 
plants  grown  In  the  shade.  There  Is,  therefore,  practically  the  same  wMght  of 
tobacco  per  given  area  In  the  shade  as  In  the  sun,  but  In  the  former  case  lees 
water  Id  required  and  a  ifiner  and  larger  leaf  Is  secured. 

Considerable  Improvement  has  beeh  lldadel  iri  the  past  10  years  In  the  growing 
of  vegetables,  both  for  home  consumptloii  and  for  forelgh  marketsl  It  has  been 
determined  that  almost  all  of  the  vegetables  that  are  grown  to  any  considerable 
extient  In  the  United  States  can  be  successfully  grown  In  Cuba  during  the  winter 
months.  A  complete  study  has  been  made  of  the  conditions  under  which  they 
can  be'  grown,  so  that  the  problem  of  vegetable  growing  has  been  pretty  well 
worked  out  The  greatest  drawback  Is  the  fact  that  the  growing  season  for 
vegetables  correspoiids  with  the  dry  season  of  the  year,  and  therefore  only  those 
who  are  supplied  with  an  Irrigation  plant  can  grow  them  successfully.  The 
exportation  of  vegetables  Is  given  In  the  following  table,  from  which  it  will  be 
seen  that  this  crop  has  become  one  of  Importance : 


Value. 

1902 $78,229 

1903 64,663 

1904 164,673 

1906 173,795 

1906 93,761 

1907 174,677 

1908 283,604 


Value. 

1909 $184,837 

1910 136,938 

1911 186,337 

1912 178,801 

1913 169,306 

1914 231,686 


•  The  effect  of  shading  on  the  transpiration  and  assimilation  of  the  tobacco  plant  In 
Cuba,  the  Botanical  Gazette,  Vol.  LVII,  No.  4,  April,  1914,  and  Bulletin  No.  24  of  the 
Estacion  Experimental  Agronomlca  de  Cuba. 
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Of  all  frnits  which  have  been  tried  on  commercial  scale  practically  the  only 
ones  that  have  given  remunerative  results  are  the  cftms  fruits,  and  of  these 
oranges  and  grape  fruits  have  given  the  best  results.  Budded  trees  are  grown 
at  the  nureserles  or  Imported  from  the  United  States.  For  the  best  results 
trees  have  to  be  fertilized  heavily,  and  potash  is  probably  the  most  important 
element  In  trying  to  obtain  a  mai^etal^le  fruit.  The  experiment  station  has 
found  a  few  varieties  of  peaches  and  Japanese  persimmons  that  seem  suited 
to  the  local  conditions,  and  the  planting  of  these  varieties  In  the  country  is 
being  extended.  While  both  insects  and  plant  diseases  have  to  be  loolced  after 
considerably,  there  is  nothing  encountered  yet  that  can  not  be  overcome  by  the 
intelligent  grower. 

The  animal  industry  is  one  of  the  largest  in  Cuba,  its  value  being  only  less 
than  that  of  sugar  cane  and  tobacco.  The  cattle  are  hardy  but  of  a  nondescript 
breed,  having  been  brought  from  Venezuela,  Mexico,  and  the  United  States. 
The  cows  do  not  produce  much  milk  and  what  is  produced  is  not  rich,*  and  the 
oxen  are  not  as  good  at  their  work  as  could  be  desired.  Continuous  efforts  at 
improving  the  breeds  have  been  made  for  the  past  16  years.  Jersey  cows  do 
wen  when  they  are  well  taken  care  of,  but  they  will  not  thrive  under  the  treat- 
ment that  the  Cuban  farmer  is  accustomed  to  give  his  cattle.  The  Holstein  Is 
one  of  the  best  breeds  that  have  been  introduced,  both  for  milk  and  beef,  while 
the  Durhams  and  the  Aberdeen  Angus  are  giving  good  results  in  the  regions 
devoted  to  cattle  raising  and  where  there  Is  a  sufficiency  of  feed.  The  Indian, 
or  Mysore,  breed  of  cattle  has  in  recent  years  been  introduced  and  promises  to 
be  the  most  valuable  introduction  in  recent  years.  The  pure-breed  cattle  are 
rather  nerVous,  but  the  mixed  breed  of  this  and  the  native  Holstein  or  Aber- 
deen Angus  cattle  promise  to  give  work  cattle  with  ttke  strength,  endurance, 
and  rapidity  of  movement  of  the  Indian  and  the  docility  of  the  other  breeds. 
The  station  has  nlixtures  of  the  Indian  with  both  native  and  introduced  cattle, 
and  on  the  whole  they  appear  to  be  the  most  promising  cattle  for  general 
farm  purposes  with  which  we  have  exj)erimented.  They  are  large,  strong, 
they  walk  fast,  and  their  short  hair  is  of  advantage  where  there  are  so  many 
ticks  as  in  the  Cuban  pastures.  They  and  their  offspring  are  very  resistant  to 
the  Texas  fever,  which  is  so  often  fatal  to  cattle  imported  from  noninfested 
territory. 

RBDIire  OV  DOMESTIC  ANIMALS^ 

The  feeding  of  farm  animals  during  the  growing  season,  or  from  June  to 
December,  does  not  present  many  difficulties,  as  during  that  time  rains  are 
plentiful  and  almost  all  kinds  of  cattle  feed  can  be  grown  without  difficulty. 
Corn,  sorghums,  leguminosae,  and  pasture  grasses  grow  luxuriantly.  Unfor- 
tunately, however,  they  can  not  easily  be  preserved,  because  the  grains  are 
destroyed  by  multitudes  of  Insects,  and  because  there  is  not  a  good  season 
for  hay  making,  and  the  grasses  grown  in  Cuba  do  not  lend  themselves  so 
teadlly  to  hay  making,  as  do  those  grown  In  the  north.  The  consequence  is 
that  during  the  dry  months,  say  from  January  to  May,  there  Is  a  scarcity  of 
cattle  feed  and  much  is  imported  from  the  ttnlted  States,  as  will  be  seen  by 
the  following  table  showing  the  value  of  the  importation  of  the  principal  food- 
stuffs during  the  past  two  years: 


1912-13 


191^14 


Hay  and  bran.. 

Com 

Barley 

Oata 

Total.... 


$486,027 

2,347,257 

402,440 

090,432 


$461,846 

2,445,585 

372,164 

683,894 


3,935,136 


3,963,489 
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In  the  north  the  silo  is  used  for  preserving  ensilage  that  is  grown  during  the 
warm  months  for  consumption  during  the  winter  months.  A  number  of  trials 
have  been  made  looking  to  the  adapting  of  the  silo  in  Cuba  for  preserving 
ensilage  for  consumption  during  the  dry  months,  and  with  complete  success, 
and  this  success  should  interest  all  tropical  countries  that  suffer  from  the 
effects  of  dry  season,  or  in  which  for  any  reason  there  is  a  scarcity  of  feeding 
stuffs  at  any  particular  periods.  Com  is  the  best  material  for  preserving,  and 
fortunately  this  grows  well  and  produces  abundantly.  Com  ensilage  'can  be 
grown,  cut,  and  placed  in  the  silo  at  a  total  cost  of  |3  per  ton,  even  in  the 
comparatively  poor  lands  of  Habana  Province.  The  ensilage  is  grown  from 
May  to  October  and  fed  from  January  to  May.  The  silo  is  being  adopted  to 
some  extent,  and  its  general  adoption  would  cut  down  quite  materially  Cuba's 
bill  for  foreign  feeds,  as  shown  in  the  above  table. 

Cuba  is  an  ideal  country  for  the  raising  of  hogs.  The  royal  palm  trees,  of 
which  there  are  millions  in  the  island,  furnishes  a  food  which  is  very  much 
liked  by  the  hogs  and  which  is  very  nutritious.  Guavas,  mangoes,  and  other 
fruits  grow  in  profusion  and  serve  very  well  as  feed.  Moreover,  the  market 
for  pork  and  all  of  its  products  is  always  very  good.  Unfortunately  hog 
cholera  is  always  epidemic  and  causes  such  a  high  death  rate  among  the  hogs 
as  to  make  the  business  of  hog  raising  exceedingly  precarious.  No  extensive 
statistics  are  at  hand  to  show  either  the  total  number  of  hogs  in  Cuba  or  the 
number  that  die  annually  of  cholera,  but  in  many  cases  herds  have  been  com- 
pletely destroyed  by  this  disease.  There  is  no  remedy  known,  but  hog-cholera 
serum  is  a  preventive,  and  the  experiment  station  began  preparing  the  serum 
about  a  year  ago  and  to  date  has  prepared  about  500,000  cubic  centimeters  and 
used  it  with  the  greatest  success.  We  have  met  with  a  number  of  difficulties 
in  the  preparation  of  the  serum  which  has  prevented  the  working  of  the  plant 
to  full  capacity,  but  at  present  we  can  see  no  reason  why  the  difficulties  should 
not  be  overcome  as  they  have  been  overcome  in  the  United  States.  The  im- 
portations of  lard,  hams,  and  live  hogs  during  the  year  1912-13  amounted  to 
$8,983,884,  and  during  the  year  1913-14  to  $9,357,721.  From  these  figures  it 
will  be  seen  what  the  placing  of  the  Industry  in  the  condition  to  supply  all  the 
local  consumption  would  mean  to  the  Cuban  farmers. 

Very  little  intelligent  attention  has  been  given  in  Cuba  to  the  raising  of 
chickens.  Every  farm  has  a  few  chickens,  but  they  are  allowed  to  a  large 
extent  to  care  for  themselves,  and  as  a  consequence  eggs  and  chickens  are 
both  scarce  and  expensive  During  the  year  1913  there  were  imported  into 
Cuba  eggs  of  a  value  of  $1,218,905,  and  during  the  year  1914  this  amounted 
to  $1,280,199.  A  few  serious  attempts  have  been  made  to  establish  chicken 
ranches,  to  supply  the  local  market  with  eggs  and  poultry,  but,  either  from 
a  lack  of  understanding  of  the  business  or  from  encountering  unexpected 
difficulties,  the  ventures  as  a  whole  have  not  been  successfuL  The  experiment 
station  has  tried  out  the  best  of  the  northern  breeds  of  chickens,  and  we 
find  a  few,  like  the  Rhode  Island  Red  and  White  Leghorn,  to  be  perfectly 
adapted  to  this  country.  The  diseases  that  one  encounters  are  not  those  that 
are  most  common  in  the  north ;  the  climate  is  much  warmer,  the  feed  different, 
and  the  poultry  raiser  will  have  to  adapt  himself  to  the  changed  circumstances ; 
but  we  see  no  reason,  after  several  years'  study,  why  enough  chickens  should 
not  be  raised,  and  at  a  profit,  to  supply  the  market 

Blackleg  and  anthrax  are  other  diseases  very  common  and  very  destructive. 
During  the  nine  years  commencing  in  1906  and  ending  in  1914  there  were 
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distributed  by  the  station  8409,455  dooes  of  blackleg  vaccine  and  546,728  doses 
of  anthrax  vaccine.^ 

Requests  were  made  to  those  to  whom  the  vaccines  were  distributed  to  seaiiJ 
a  report  of  their  efficacy.  Owners  of  845,102  cattle  reported  that  before  using 
the  vaccines  27,156  of  their  cattle,  or  8.2  per  cent  had  died  of  the  diseases, 
and  after  treatment  6,568,  or  OJS  par  cent  It  will  thus  be  seen  that  the  vac- 
cines have  been  very  effective,  and  the  petitions  for  them  are  increasing  greatly 
from  year  to  year. 

The  problems  already  mentioned  are  a  few  only  of  the  many  in  which  the 
experiment  station  has  been  engaged  in  studying,  but  they  are  but  a  few, 
since  an  institution  of  this  kind  in  a  country  like  Cuba  where  little  attention 
has  been  paid  to  the  scientific  principles  of  agriculture,  has  an  almost  unlimited 
field  in  which  to  extend  its  investigations. 

The  chief  function  of  an  experiment  station  is  to  investigate  agricultural 
problems  and  discover  underlying  facts  and  principles,  but  the  knowledge 
thus  obtained  would  be  of  little  service  unless  it  can  be  diffused  among  the 
farmers  for  whose  benefit  the  station  is  supported.  It  becomes,  therefore,  neces- 
sary to  establish  a  medium  of  communication  between  the  station  and  the 
people.  This  is  done  by  the  publication  of  reports,  by  answering  consultations 
by  letter  and  in  person,  and  by  maintaining  demonstration  plats  where  prin- 
ciples are  exemplified  In  the  presence  of  the  people.  One  of  the  great  difficul- 
ties in  carrying  on  the  work  in  Cuba  has  been  that  there  has  been  devised  no 
efficient  method  of  reaching  the  farmer,  who,  as  a  rule,  is  indifferent  to  sug- 
gestion looking  to  the  improvement  of  his  processes.  This,  however,  lias  been 
encountered  in  other  countries  as  well  as  in  Cuba.  The  Department  of  Agri- 
culture is  attempting  to  solve  this  by  the  creation  of  a  section  of  the  depart- 
ment called  "  Yulgarizacion  Agricola."  At  the  head  of  this  service  is  the 
general  inspector  of  agriculture  who  has  under  his  direction  several  agricul- 
tural engineers.  This  section  publishes  pamphlets  on  timely  topics  and  holds 
meetings  of  farmers  for  the  purpose  of  discussing  farm  methods.  Besides  this, 
it  establishes  demonstration  plats  in  various  sections  of  the  country  and  illus- 
trates in  a  practical  manner  the  best  methods  of  planting  and  cultivating 
crops.  This  service  needs  to  be  greatly  extended,  for  It  will  relieve  the  experi- 
ment station  of  this  work  and  will  permit  it  to  spend  more  time  in  its  more 
obvious  functions  of  carrying  on  investigations. 

One  of  the  greatest  drawbacks  to  the  work  in  Cuba  has  been  the  difficulty 
of  finding  Cubans  with  the  necessary  education  and  qualifications  for  carry- 
ing on  investigations.  This  is  not  strange  when  it  is  remembered  that  this 
work  is  new  in  Cuba,  and  the  educational  system  has  not  been  readjusted  to 
meet  the  situation.  It  is  difficult  to  secure  foreigners,  and  they  are  never 
efficient  at  first  owing  to  their  ignorance  of  the  language  and  local  condi- 
tions. Moreover,  they  come  to  Cuba  with  the  expectation  of  returning  to  their 
own  country  after  a  few  years.  As  a  matter  of  fact,  there  is  a  continual 
change  of  personnel  that  is  constantly  interfering  with  the  progress  of  the 
work..  With  the  view  of  remedying  this,  the  writer  a  number  of  years  ago 
recommended  to  the  Government  the  establishment  of  a  high-grade  agricultural 
college,  where  teachers,  investigators,  and  farmers  would  be  educated.  This 
idea  was  partially  adopted,  but  in  place  of  one  high-grade  agricultural  college 
six  provincial  schools  of  agriculture,  or  "granjas  escuelas,'*  have  been  estab- 
lished, with  a  two-year  course  of  instruction.  This  is  not  sufficient  to  train 
Investigators,  but  it  will  be  the  means  of  turning  the  attention  of  some  young 

^  See  Tercer  Informe  Anoal  de  la  Estacion  Agronomica  de  Cnba. 
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men  to  the  openings  in  scientific  work,  and  they  will  find  tlie  means  of  cum- 
pleting  their  education  at  other  schools.  For  the  ]C)urpose  of  training  men  for 
its  own  positions  the  station  adihits  six  student  assistants,  generally  graduates 
of  the  Unlverity  of  Habana,  who  already  have  some  notions  of  the  subjects 
which  they  wteh  td  pursue;  these  yoiiing  iuen  are  placed  directly  under  the 
chiefs  of  the  d^^rtment,  wh6  teach  them  the  technique  of  the  profession  which 
they  wish  to  follow  and  guide  them  in  their  studies  and  in  theii*  worli. 

Mr.  -FoRTiER.  Mn  Chairman,  Director  Grawley  in  his  paper  has 
made  »  brief  allusion  to  the  subject  of  draitiage.  I  would  like  to  ask 
to  what  extent  irrigation  is  practiced  in  Cuba. 

Mr.  J.  R.  Johnston.  Mr.  Chairman,  it  is'  practiced  only  to  a  very 
small  extent.  There  is  one  irrigation  system  in  Central  Constancia, 
in  the  Province  of  Santa  Clara^  in  Cuba.  Besides  that,  there  is  very 
little  irrigation  on  a  large  scale.  Farmers  in  many  places  have  small 
pipe  irrigation  systems,  but  that  is  about  all. 

Mr.  FoRTDBR.  Is  there  any  real  need  for  irrigation?  In  other 
words,  would  it  be  of  any  great  benefit  in  aiding  crop  yield? 

Mr.  Johnston.  There  is  certainly  need  for  irrigation,  but  it  is 
always  a  question  whether  the  return  would  justify  the  expeinse. 
Sometimes  there  are  unusual  expenses  that  would  be  incin-red  in 
installing  the  system,  but  there  is  no  question  at  all  but  that  irriga- 
tion is  necessary  in  many  places.  In  the  place  I  have  referred  to, 
Central  Constancia,  they  have  dry  seasons  or  dry  spells,  and  they 
believe  there  that  irrigaticm  is  certainly  yielding  returns  and  is  well 
worth  while.  There  is  no  question  but  that  among  the  truc^  farmers 
in  the  western  sections,  where  the  Americans  have  some  tracts,  there 
is  a  general  feeling  that  the  returns  have  amply  paid  them  for  their 
installation. 

Mr.  FoRTDSR.  What  about  the  sugar  cane  ? 

Mr.  Johnston.  In  the^  case  I  have  mentioned,  in  Central  Con- 
stancia, it  is  sugar  cane  I  had  in  mind.  I  think  it  has  paid  them. 
It  is  simply  a  matter  of  getting  it  installed. 

The  Chairman.  If  there  is  no  further  discussion  on  this  subject 
we  will  take  up  the  final  paper  of  tiie  morning  program,  by  President 
Kenyon  L.  Butterfield,  of  the  Massachusetts  Agricultural  College, 
entitled  "  The  agricultural  college  and  the  working  farmer." 


THE  AGRICULTURAL  COLLEGE  AND  THE  WORKING  FARMER. 

By  KENYON  L.  BUTTERFIELD, 
Pr€9iderU  Ma98achH9eU9  Agricultural  CoUege, 

The  Congress  of  the  United  States  In  1914  passed  a  law»  known  as  the  Smith- 
Leyer  Act,  providing  appropriations  from  the  National  Treasury  for  "  extension 
work  "  in  agriculture  and  home  economics.    Demonstrations,  lectures,  trayeling 
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schools,  correspondence  courses,  and  other  forms  of  out-K)f-8chool  education  for 
farmers,  old  and  young,  are  thus  provided  for.  The  machinery  for  carrying  out 
the  provisions  of  the  act  must  be  furnished  In  each  State  by  its  agricultural 
college,  cooperatively  with  the  United  States  Department  of  Agriculture,  and 
the  grant  of  funds  from  the  National  Treasury  to  any  State  is  dependent  upon 
an  equal  grant  from  the  State  treasury.  The  grants  pro^essively  inqrease  by 
annual  increment.  When  the  law  is  in  full  Qper^tlon  the  annual  expenditures 
under  it  will  aggregate  not  leas  than  eight  and  possibly  may  reach  nearly  ten 
millions  of  dollars. 

Thus,  in  one  great  legislative  act  there  is  launched  with  ample  financial 
support  a  measure  which  looks  toward  the  complete  democratization  of  agri- 
cultural education.  It  is  an  effort  to  nationalize  a  system  of  popular  agricul- 
tural education.  It  purposes  to  meet  the  needs  of  the  masses  of  th^  farmers. 
It  aims  to  reach  the  last  man  on  the  soiL 

What  is  the  significance  of  this  huge  piece  of  educational  machinery  ?  Why  so 
much  attention  to  the  man  on  the  land?  For  we  must  remember  that  this  law 
adds  to  what  was  already  a  really  great  system  of  agricultural  education,  public 
support  of  which  has  not  been  niggardly.  A  gigantic  national  department  of 
agriculture,  a  sisterhood  of  over  60  State  agricultural  colleges  and  50  experi- 
ment stations,  a  long  chain  of  fanners*  institutes,  a  multitude  of  agricultural 
schools,  and  many  other  publicly  supported  agencies  were  at  work  before  the 
new  law  was  passed.  Evidently  our  people  believed  that  an  even  greater 
educational  effort  was  necessary  in  order  to  place  our  foundation  industry  on 
a  secure  basis.  The  real  significance  of  the  new  law  is  found  in  the  fact  that 
it  is  part  of  a  new  rural  policy  gradually  evolving  to  meet  new  issues ;  it  is  a 
statesman's  measure  of  a  national  need,  aimed  to  invoke  the  most  fruitful  single 
force  for  progress,  popular  education. 

This  paper  is  an  attempt  to  answer  the  question.  What  are  some  of  the 
fundamental  educational  and  social  relationships  of  extension  work  in  agricul- 
ture? To  do  this  we  must  first  briefly  review  the  older  rural  x>ollcy  of  this 
country. 

The  agricultural  policy  of  the  United  States  during  the  nineteenth  century 
nad  three  chief  aims:  (1)  To  bring  all  available  laud  into  cultivation;  (2) 
to  place  land-owning  families  on  relatively  small  holdings;  (3)  to  make  the 
farmers  skilled  producers. 

Our  land-grant  and  homestead  laws  were  designed  to  accelerate  the  migra- 
tion from  the  East  and  from  ^urope  and  to  fill  up  the  West  with  independent 
farmers.  The  educational  enterprises  of  State  and  National  Governments  fos- 
tered the  development  of  skillful  farm  practice  based  on  the  researches  of 
modern  science. 

This  policy  has  not  been  completely  successful.  While  the  so-called  "free 
lands  '*  are  relatively  scarce,  there  are  immense  areas  of  our  domain  still  com- 
paratively unproductive.  The  land-owning  man  on  the  medium-sized  farm, 
though  for  a  long  time  the  typical  American  farmer,  is  gradually  giving  way  to 
the  tenant,  and  statistics  of  yields  per  acre  show  small  success  in  comparison 
with  the  more  intensively  cultivated  European  lands.  Indeed,  during  the  past 
10  or  15  years  there  has  been  a  growing  restlessness  on  the  part  of  the  farming 
people.  The  increase  in  land  values  has  induced  constant  migration  to  cheaper 
lands.  The  older  lands  have  gone,  as  a  rule,  into  the  hands  of  the  wealthier 
farmers,  or  into  the  possession  of  bankers  or  of  business  men  with  money  to 
invest,  who  took  the  land  largely  on  the  speculative  basis,  trusting  it  would 
further  increase  in  price.    Larger  farms  and  the  beginning  of  a  landlord  system 
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became  inevitable.  High  prices  for  land  have  prevented  men  without  capital 
from  owning  land,  and  tenancy  has  increased  rapidly. 

Moreover,  the  distribution  of  agricoltoral  products  has  been  very  unsatisfac- 
tory. This  was  due  in  part  to  the  development  of  farming  land  much  l)eyond 
the  needs  of  the  urban  demand  for  food  in  the  regions  of  food  supply,  thus 
necessitating  long  shipments  to  reach  a  market,  and  in  part  to  the  fact  that 
highly  specialized  crops  have  been  grown  at  points  far  distant  from  the  large 
markets.  The  increased  prices  which  consumers  pay  for  their  food  have  not 
always  been  reflected  in  the  prices  received  by  the  farmers,  while  the  farmer 
has  felt  the  effect  of  higher  wages,  not  only  in  paying  his  own  laborers,  but  in 
the  cost  of  his  purchased  supplies.  In  many  regions  the  old  community  life 
has  broken  down,  and  even  in  some  cases  where  individual  farmers  have  grown 
wealthy  rural  civilization  has  grown  poorer.  The  urban  drift  has  revealed 
many  sinister  aspects. 

What  has  Just  been  said  would  be  distinctly  an  unfair  portrayal  of  the 
farming  status  in  this  country  if  it  were  not  added  that  in  many  respects  our 
agriculture  in  the  aggregate  and  in  some  regions  was  never  so  prosperous  as 
it  is  to-day.  The  total  figures  of  farm  values  and  production  are  gigantic.  The 
use  of  the  automobile  by  farmers  is  a  sort  of  barometer  of  farm  business  con- 
ditions. Nevertheless,  we  are  in  a  period  of  transition  in  which  vast  economic 
and  social  changes  are  portended.  The  old  rural  policy  has  done  its  work,  and 
we  sorely  need  a  new  i>olicy.  Into  this  important  transitional  period  has  been 
projected  this  new  extension  service  for  the  working  farmers  of  America,  to 
be  administered  by  the  agricultural  colleges.  .Evidently  a  set  of  fundamental 
relationships  is  being  established  between  our  agricultural  colleges  and  our 
working  farmers.  To  put  the  matter  in  question  form,  what  are  some  of  the 
main  elements  in  the  new  American  rural  policy  that  are  to  be  forwarded  by 
this  new  educational  agency,  the  extension  service  of  our  American  agricultural 
colleges?  There  are  perhaps  four  of  these  elements  that  stand  out  for  special 
consideration  at  this  time. 

1.  Th^  conservation  of  soil  fertility, — ^That  the  conservation  of  the  soil  of  any 
.  country  is  a  fundamental  national  problem  is  a  truism,  but  It  is  a  truism  that 
has  had  practical  recognition  on  a  national  scale  but  a  short  time.  The  prac- 
tice of  our  own  people,  as  in  the  case  of  all  other  peoples  on  new  land,  has  been 
to  permit  the  individual  to  exploit  the  soil  for  his  own  benefit  Europe  was 
forced  some  years  since  to  treasure  and  revive  her  soil  resources  from  the 
national  or  public  point  of  view.  It  is  a  North  American  fault  and,  it  may  be 
suspected,  a  Pan  American  fault  that  the  soil  has  been  used  primarily  for  iiiril- 
vidual  gain  rather  than  to  the  national  interest.  The  interests  of  the  indi- 
vidual are  not  always  the  interests  of  the  State.  In  the  case  of  the  soiU 
individual  interest  means  immediate  returns.  National  interest  means  effec- 
tive present  use  with  full  reference  to  ultimate  values.  Conservation,  then,  is 
not  merely  a  method  of  soil  treatment  based  on  scientific  knowledge;  it  also 
has  in  it  a  moral  element — the  duty  of  the  individual  to  the  Nation,  the  duty 
of  the  present  to  the  future.  It  is  evident  that  we  have  not  yet  developed  to  a 
very  high  degree  this  sense  of  obligation  on  the  part  of  those  who  till  the  soil, 
but  it  can  not  be  ignored.  Rather  it  must  be  distinctly  recognized  in  all  our 
education  and  legislation. 

Laws  are  indispensable  to  the  successful  control  of  water  powers,  mlries, 
forests,  In  the  interests  of  all  the  people;  law  is  of  little  avail  in  saving  soil 
power.  Doubtless  there  may  be  useful  laws  regulating  the  relations  of  land- 
lords and  tenants,  or  concerning  drainage  and  irrigation ;  but  the  one  outstand- 
ing element  of  a  successful  policy  of  conserving  the  soil  is  education.     We 
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must  gradually  develop  a  body  of  knowledge,  a  type  of  practice,  and  a  moral 
sense  which  will,  In  addition  to  such  laws  as  may  be  necessary,  result  in  the 
best  possible  use  of  the  soil.  There  is,  of  course,  implicit  in  the  phrase,  **  the 
best  possible  use  of  the  soil,*'  the  idea  that  the  soil  is  to  be  used  for  growing 
the  materials  of  food  and  clothing.  Food  plants,  trees,  wool  and  cotton,  hay 
and  grain,  milk  and  meat,  must  come  out  of  the  soil  in  sufficient  abundance  for 
human  need.  Use,-  not  idleness,  is  the  soil's  province.  The  best  use  of  each 
acre  of  laud  in  any  country  varies  with  conditions — with  demand,  transporta- 
tion, competition  from  other  countries,  with  the  skill  and  instincts  of  the 
farmers  themselves.  Thus  In  practice  this  best  possible  use  of  the  soil  must 
be  in  a  sense  an  adjustment,  a  compromise,  a  fusing,  with  respect  to  the  in- 
terests of  the  particular  man  on  the  soil  and  the  interests  of  the  whole  people, 
both  present  and  future  generations. 

If  education  is  the  essential  thing  in  soil  conservation,  it  must  reach  all  who 
till  the  soil ;  otherwise  the  result  is  only  partial  and  fragmentary.  We  can  not 
have  complete  conservation  of  soil  resources  until  we  have  complete  education 
of  the  soil  tillers.  The  present  task  of  our  agricultural  colleges  Is  to  assist  in 
educating  six  or  eight  millions  of  American  working  farmers  to  conserve 
American  agricultural  resources. 

2.  A  profitable  farm  huHnesa. — ^Not  only  must  soil  fertility  and  power  be  con- 
served, but  agriculture  as  an  industry  must  be  reasonably  profitable  to  those 
who  follow  it  This  also  is  an  indispensable  requisite  in  national  rural  plan- 
ning. We  can  not  safely  exploit  the  soil ;  no  more  can  we  exploit  the  soil  tiller. 
He  must  receive  a  fair  reward  for  his  efforts.  If  he  does  not  he  will  either 
abuse  the  land  or  he  will  be  an  inferior  on  the  land.  He  will  not  do  his  best 
with  the  land  if  he  stays  on  it,  nor  ^vill  he  do  his  best  with  himself. 

The  main  elements  in  a  profitable  agricultural  business  are  perhaps  these : 

(a)  Skillful  farm  management,  by  which  the  producing  factors  of  land,  labor, 
and  capital  are  best  combined  to  meet  the  economic  situation  which  confronts 
the  farmer. 

(b)  Facilities  for  credit  that  give  the  farmer  access  to  the  money  market  on 
terms  at  least  as  good  as  those  enjoyed  by  other  groups  needing  capital.  These 
facilities  imply  mortgage  credit  based  on  collective  land  security,  long-time 
loans  with  gradual  but  regular  repayment ;  personal  credit  that  meets  seasonal 
needs— both  forms  of  credit  utilizing  the  fspare  capital  and  the  good  character 
of  the  farmers  themselves,  as  well  as  the  capital  of  the  general  investor ;  such 
an  adjustment  of  supply  of  credit  to  the  demands  of  the  landholder  as  shall 
discourage  the  purchase  of  land  for  speculative  purposes  and  encourage  owner- 
ship by  the  man  who  works  it  and  lives  on  it 

(0)  The  ability  to  purchase  supplies  and  to  utilize  modem  machinery  on 
terms  that  lower  the  cost  of  inroduction  to  the  minimum. 

(d)  A  scheme  of  distribution  that  gives  the  farmers  rather  than  the  dis- 
tributors the  benefits  of  the  changes  of  the  market  At  present  the  farmer  chiefly 
suffers  from  the  maladjustments  of  demand  and  supply,  while  rarely  reaping  the 
advantages  of  adjustment  Of  course  a  better  adjustment  of  demand  and 
supply  is  itself  a  requisite,  as  well  as  a  simplifying  of  the  machinery  of  dis- 
tribution from  original  producer  to  ultimate  consumer. 

(6)  A  more  complete  system  of  protection  against  fire,  flood,  storm,  wind, 
and  all  other  foes,  physical,  biological,  and  human,  that  now  prey  upon  the 
individual  farmer. 

(/)  A  better  organization  of  means  of  investment  of  the  farmer's  profits 
than  now  prevails. 
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In  all  these  enterprises  there  are  two  possible  principles  of  action — one,  the 
principle  of  service  to  the  farmer  by  specialized  agencies  that  may  deal  with 
individual  farmers  or  groups  of  farmers.  These  agencies  are  banlcs,  commission 
houses,  insurance  companies,  transportation  agencies,  and  the  like.  The  second 
principle  is  collective  action  on  the  part  of  the  farmers  themselves.  The  fur- 
nishing of  credit,  the  purchase  of  supplies,  the  selling  of  products,  insurance, 
the  reinvestment  of  profits — all  yield  themselves  to  the  collective  or  cooperating 
principle.  Probably  both  principles  will  be  Invoked  for  some  time  in  the  future, 
the  collective  method  gradually  gaining  ground. 

These  details  of  the  problem  of  a  more  profitable  agricultural  business  have 
been  recited  to  give  point  to  an  observation  tiiat  becomes  vital  in  our  consid- 
eration of  the  relation  of  the  agricultural  college  to  the  working  farmer — 
namely,  that  education,  not  management,  is  the  function  of  this  educational 
system.  All  these  factors  in  farm  profit  must  be  managed  by  the  farmers  them- 
selves or  by  their  acceptance  of  the  services  of  specialized  agencies.  The 
province  of  the  educational  institution  supported  at  public  expense  is  to  investi- 
gate, to  teach,  to  demons^ate,  perchance  to  advise,  but  not  to  manage.  Ob- 
viously this  is  a  most  important  limitation  on  the  function  of  the  educational 
institution.  It  marks  the  Rubicon  of  appropriate  activity  on  the  part  of  our 
agricultural  colleges;  but  this  fact  does  not  minimize  the  significance  of  this 
second  great  task  of  popular  agricultural  education — namely,  to  assist  the 
farmers  to  a  profitable  agricultural  business.  It  should  be  said  that  the  ques- 
tion of  governmental  activity  in  these  matters  is  not  a  part  of  this  discussion, 
except  that  part  of  Government  represented  in  the  agricultural  colleges. 

3,  Maintenance  of  an  adequate  individual  and  neighborhood  life  among 
farmers. — ^Neither  soil  conservation  nor  farm  profits  of  themselves  solve  the 
rural  problem.  Out  of  this  conservation  of  the  soil  and  out  of  this  better  busi- 
ness there  must  come  also  a  higher  grade  of  people  upon  the  land ;  at  least,  we 
must  not  have  a  lessening  of  the  quality.  Half  our  people  reside  op  the  land 
to-day;  a  third  of  them  get  their  living  directly  from  the  land.  Even  under 
a  growing  urbanism  probably  not  less  than  one-fourth  of  the  people  of  the 
United  States  will  always  live  directly  on  the  land.  This  element  of  the 
population  must  be  intelligent  citizens  as  well  as  intelligent  producers.  They 
must  have  a  satisfying  conununity  life.  They  must  participate  in  an  ongoing 
civilization.  They  must  not  be  an  inferior  group.  They  must  retain  their 
status  in  the  political  world.  They  must  have  their  own  organs  of  public 
opinion  and  group  expression^  They  must  have  a  share  in  the  common  energies 
and  activities  of  the  Nation.  They  must  have  views  in  regard  to  large  poli- 
cies, not  only  as  concerns  th^r  owa  interests,  but  the  common  national  interest. 
They  must  be  a  part  of  our  great  American  civilization  and  must  be  a  strong, 
virile  people. 

The  elements  of  a  good  farm  life  are  not  obscure.  They  may  be  summarized 
as  follows : 

(a)  A  farm  home  that  conserves  the  physical  vigor,  the  mental  development, 
the  moral  character,  and  the  spiritual  insight  of  all  ifiembers  of  the  family, 
whether  workers  or  growing  children,  and  that  plays  Its  part  in  developing  a 
rich  community  life. 

(&)  A  mechanism  of  communication  within  the  conmiunity  and  with  other 
communities  that  serves  both  economic  and  social  needs. 

(c)  A  syst^n  of  rural  education  that  gives  a  sound  foundation  in  the  recog- 
nized elements  of  the  efiicient  worker,  the  intelligent  citizen,  the  high-minded 
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(d)  A  conservation  of  the  health  of  the  people;  proper  provision  for  public 
sanitation. 

(6)  Machinery  of  a  local  government  at  once  honest  and  effective  for  large 
community  ends  as  well  as  for  maintenance  of  order. 

(/)  Amide  recreation,  native  rathor  than  exotic;  iqK)ntaneoiis,  but  directed 
for  the  young,  self -expressive  for  the  mature. 

(g)  A  rural  art  that  develops  the  full  beauty  of  the  fturm  environment,  mak- 
ing  beauty  of  dwelling,  roadside,  field,  and  broad  landscape,  an  asset  of  farm 
life  recognised  by  the  farmer  himself. 

(h)  A  rural  culture  that  f^^predates  the  full  meaning  of  life  and  seeks  con- 
stant  development  of  n^ind  and  spirit  through  work,  books,  nature,  human 
companionship. 

(i)  Moral  conditions  that  make  for  training  of  children  in  the  best  habits 
of  conduct 

(/)  The  religious  motive  that  idealizes  woric  as  service  in  a  great  cause,  land 
ownership  as  social  responsibility,  and  life  itself  as  a  sacred  trust 

Hare,  too,  th^e  are  limitations  to  the  work  of  an  educational  institution — 
as,  for  exanq>le,  in  the  inculcation  of  religious  truths.  We  can  not  run  the 
farmer's  farm  for  him;  we  can  not  manage  his  business  for  him;  no  more 
can  we  regulate  a  whole  conmiunity  of  farmers.  Our  province  is  to  teach— to 
teach  the  principles  underlying  these  broad  needs.  The  great  consideration 
is  that  our  teaching  shall  not  stop  with  the  production  and  distribution 
of  things,  but  must  concern  itself  with  the  development  of  human  efficiency 
and  the  relation  of  men  and  women  to  one  another  and  to  permanent  national 
welfare. 

4.  T7i€  more  complete  organization  of  agriculture  and  country  life. — ^In  the 
old  days  the  individual  farmer  in  this  North  American  country  took  his 
family  to  a  relatively  small  farm,  grew  their  living,  improved  the  land,  made 
a  home,  educated  his  children,  and  helped  to  conquer  a  continent  for  civlllKa- 
tion.  After  a  time  he  did  something  more — ^he  grew  things  to  sell.  He  sold 
these  things  as  an  individual,  first  by  barter,  then  for  cash.  Gradually  the 
agricultural  market  developed.  At  one  end  of  it  was  this  individual  farmer; 
at  the  other  end  of  it  was  a  buyer,  a  distributor.  Gradually  these  individual 
buyers  and  distributors  grouped  themselves  more  or  less  definitely,  and  there 
came  into  being  what  we  call  *'  the  market,*'  an  impersonal  but  very  real  and 
controlling  factor.  The  farmer,  still  an  individual,  dealt  with  this  new  ma- 
chine, and  necessarily  he  was  handicapped  by  it  He  f^und  fault  with  it  and 
finally  rebelled  .  This  was  the  beginning  of  the  great  farmers'  movement  in 
the  United  States  in  the  seventies  and  eighties.  A  good  deal  of  this  effort  on 
the  part  of  the  farmers  was  misplaced,  but  in  general  it  stirred  the  whole 
question  of  agricultural  advancement  by  demonstrating  that  the  time  was  fast 
approaching  when  the  individual  farmer,  no  matter  how  effective  he  might  be 
as  a  producer,  when  he  came  to  sell  his  product,  when  he  came  to  buy  his 
supplies,  when  he  came  to  take  his  place  in  the  industrial  and  commercial 
world — that  the  individual  farmer  was  of  slight  account  and  that  the  only  way 
by  which  he  could  maintain  his  freedom  was  by  uniting  with  his  felloAvs  in 
collective  processes  and  methods.  Ck>operation  then  came  to  the  fore  as  a 
panacea.  The  movement  had  many  deficiencies.  Great  organisations  arose, 
some  of  which  were  successful  for  a  time  and  then  went  to  pieces.  Some  of 
them  rode  the  storm  and  still  survive. 

This  period  was  followed  by  one  of  great  agricultural  prosperity.  During 
this  time  great  currents  were  setting  In  which  for  a  while  were  obscured  by 
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the  increased  prices  for  food  produced  and  by  the  increase  in  the  value  of  the 
land.  More  and  more  we  are  coming  to  see  that  these  currents  are  very  real 
and  many  of  them  menacing.  We  find  still  that  the  individual  farmer  is 
handicapped,  and  he  realizes  that  he  has  not  taken  due  advantage  of  the  idea 
of  organization,  which  has  been  so  revolutionary  a  process  in  connection  with 
business  and  with  labor.  We  are  coming  to  a  time,  therefore,  when  the  idea  of 
rural  organization,  namely,  the  development  of  a  comprehensive  correlation  of 
all  agricultural  and  rural  life  interests,  is  indispensable. 

A  multitude  of  agencies  has  arisen  in  obedience  to  the  recognition  of  the 
need  of  organizing  agriculture  and  country  life,  which  may  be  grouped  as 
follows : 

1.  Associations  to  improve  production — ^live  stock,  dairy,  horticultural  so- 
cieties. 

2.  Associations  to  improve  marketing  and  exchange— credit  unions,  coopera- 
tive selling  societies,  mutual  insurance  companies. 

3.  Associations  to  improve  country  life — the  church,  women's  clubs,  improve- 
ment societies. 

4.  Associations  of  a  general  or  inclusive  character,  like  the  Grange  and  the 
Farmers*  Union. 

5.  Agencies  supported  at  public  expense — administrative,  like  boards  of  agri- 
culture, of  education,  and  of  health;  educational,  like  special  agricultural 
schools,  county  farm  bureaus,  agricultural  colleges,  and  experiment  stations. 

6.  Urban  agencies,  such  as  manufacturing  concerns,  banks,  and  boards  of 
trade. 

Obviously  there  is  need  for  correlation  of  effort  The  functions  of  each 
form  of  association  must  be  recognized,  and  while  the  labor  may  be  divided,  all 
agencies  must  cooperate  in  a  common  task. 

The  local  rural  community  should  be  a  social  unit  or  organism  of  great 
vitality.  Its  needs  should  be  studied,  and  plans  made  for  its  upbuilding. 
There  should  be  state  and  national  rural  policies.  We  must  know  all  the 
conditions  and  resources  of  agriculture  and  country  life.  We  must  under- 
stand just  what  we  have  to  deal  with.  We  must  adapt  our  agriculture  to 
these  resources,  or  else  see  to  it  that  we  change  the  conditions  under  which 
things  must  be  done.  There  must  be  adequate  plans  for  improvement  and  ad- 
justment We  must  have  a  wide  policy — a  big  Idea  of  what  we  are  to  do  with 
these  resources.  We  must  have  a  correlation  or  coordination  of  all  those 
factors  and  agencies  that  are  being  utilized  as  a  part  of  the  machinery  of  busi- 
ness and  of  common  life  together.  This  correlation  is  the  crowning  thing  in 
the  organization  of  agriculture  and  country  life. 

Again,  we  find  that  the  agricultural  colleges  may  not  manage  the  farmers* 
tasks.  This  work  of  rural  organization  is  a  cooperative  affair  of  great  magni- 
tude and  delicacy.  The  teaching  of  the  need  of  correlation,  some  measure  of 
leadership  in  securing  it,  does,  however,  devolve  upon  the  agricultural  col- 
leges, largely  through  their  extension  service. 

We  have,  then,  before  us  these  four  problems  from  the  national  point  ot 
view :  The  conservation  of  the  soil,  the  development  of  an  agriculture  profitable 
for  the  masses  who  follow  it,  a  high-grade  rural  life,  and  a  more  comprehen- 
sive organization  of  all  the  agencies  that  can  be  developed  to  strengthen  and 
work  out  the  total  rural  problem.  Education  is  unquestionably  a  prime  requi- 
site for  meeting  these  issues.  The  nation  recognizes  the  need  for  a  great  piece 
of  constructive  statesmanship. 

So  we  find  the  agricultural  colleges  developing  a  new  and  serious  responsi- 
bility under  the  new  extension  act    They  become  in  a  sense  the  irrigation 
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ditches  tliat  distribute  the  life-giving  waters  from  the  storage  reservoirs,  and 
turn  them  over  the  small  units  of  rural  endeavor.  They  become  the  great 
distributing  agencies  for  all  those  investigations  and  teachings  that  are  worthed 
out  through  and  by  the  experimenters  and  the  teachers  of  students.  The  task 
of  meeting  these  significant  national  problems  is  to  be  handled  largely  through 
this  new  piece  of  machinery — ^the  extenoion  service  of  the  agricultural  college. 

The  thought  of  this  responsibility  of  the  colleges  brings  us  to  the  summary 
of  our  subject — the  relation  of  the  agricultural  college  and  the  working  farmer. 
The  agricultural  college  through  its  extension  service,  utilizing  and  cooperating 
with  all  agencies  that  will  help,  will  teach  all  of  these  four  lines  of  effort.  It 
will  emphasize  the  responsibility  of  the  farmer  for  his  land,  methods  of  con- 
serving soil  fertility  under  a  system  of  maximum  production.  It  will  demon- 
strate better  means  of  distribution.  The  Grovernment  can  not  participate  In 
the  farmers*  business,  but  it  may  go  very  far  in  an  educational  way  to  show 
liow  this  problem  can  best  be  worked  out  with  Justice  to  producers  and  con- 
sumers. The  college  will  teach  the  principles  of  an  adequate  rural  life,  for 
we  will  not  ignore  the  problems  of  the  home.  We  will  take  up  the  questions 
of  the  rural  school.  We  will  help  to  bring  in  proper  rural  recreation.  We 
will  make  sure  that  the  health  and  vitality  of  the  farmers  are  conserved  by 
proper  sanitary  measures.  We  will  not  neglect  the  beauty  side.  We  will  have 
a  development  of  the  rural  arts.  We  will  look  out  for  the  enlargement  of  an 
intellectual  life  that  is  sound  and  wholesome,  a  real  rural  culture.  Finally, 
we  will  point  out  ways  and  means  by  which  conflicting  or  rival  interests  may 
be  correlated  into  the  great  organization  of  agriculture  and  country  life  that 
we  so  much  need. 

Thus  the  agricultural  college  becomes  a  national  agency  of  statesmanship. 
It  is  to  be  one  of  the  great  channels  through  which  the  working  farmer  is 
brought  Into  touch  with  all  those  powerful  economic  forces,  those  rich  in- 
tellectual achievements,  and  those  broad  areas  of  knowledge  that  may  help  in 
working  out  the  fundamental  problems  of  rural  civilization. 

The  Chairman.  It  might  possibly  be  interesting  to  some  who  are 
here  if  I  should  make  a  brief  statement  about  the  system  of  coopera- 
tive agricultural  extension  work  as  it  is  at  present  developed  in  this 
coimtry. 

This  system  is  being  developed  in  a  national  way  through  the 
close  cooperation  of  the  United  States  Department  of  Agriculture 
and  the  State  agricultural  colleges.  The  Department  of  Agriculture 
not  only  acts  as  a  clearing  house  and  agency  for  information  on  all 
subjects  relating  to  this  extension  system,  but  it  also  participates  in 
a  substantial  way  in  the  different  branches  of  the  service.  It  does 
this  through  its  bureaus,  which,  having  accumulated  large  funds  of 
agricultural  knowledge,  are  now  undertaking  to  carry  these  out  to 
the  people  through  the  agencies  established  for  extension  service  in 
the  different  States.  It  does  it  also  through  its  administrative  duties 
under  the  Smith-Lever  extension  act,  under  which  the  plans  for  this 
work  must  be  submitted  to  the  department  each  year  in  advance  and 
approved  by  the  department  before  they  are  put  into  operation  by 
the  colleges.  You  will  see  that  since  the  United  States  Department 
of  Agriculture  has  varied  and  vital  duties  in  connection  with  this 
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extension  ^stem,  we  are  prepared  to  bmld  up  a  truly  national  system 
for  the  benefit  of  the  masses  of  our  farm  people.  While  there  will 
be  differences  in  each  State  and  each  college  will  work  in  a  free  and 
somewhat  independent  way  in  the  development  of  its  plans  for  this 
service,  they  will,  in  large  measure,  be  coordinated  and  brought  into 
what  truly  may  be  called  a  national  system  throu^  the  instrumen- 
tality of  the  United  States  Department  of  Agriculture. 

For^the  purposes  of  this  service  especially,  the  United  States  De- 
partment of  Agriculture  has  created  what  is  known  as  its  '^  States 
Relations  Service,"  which  has  charge  of  all  the  business  of  the  de- 
partment in  its  relation  to  the  agricultural  colleges,  including  both 
research  in  its  connection  with  the  State  experiment  stations,  the 
teaching  of  agriculture  through  a  small  division  which  investigates 
the  problems  of  teaching  agriculture  in  the  schools  and  colleges,  and 
extension  work  through  two  offices,  one  for  the  Southern  States  and 
the  other  for  the  Northern  and  Western  States. 

For  the  purposes  of  the  extension  service,  the  Department  of  Agri- 
culture has  at  present  an  annual  appropriation  of  about  $1,000,000, 
which  is  spent  in  its  administrative  business  and  in  projects  in 
cooperation  with  the  State  agricultural  colleges;  and  that  money  is 
directly  administered  through  the  extension  offices  of  the  States 
Relations  Service.  This  is  in  addition  to  Federal,  State,  and  county 
funds  administered  through  the  State  agricultural  colleges,  amount- 
ing this  year  to  nearly  $4,000,000. 

Under  the  cooperative  arrangements  with  the  States  each  college 
of  agriculture  has  a  division  known  as  the  agricultural  extension 
division  or  service,  and  at  the  head  of  this  is  an  officer,  commonly 
called  the  "  director,"  who  is  made  responsible  directly  for  the  ad- 
ministration in  the  State.  This  officer  is  a  member  of  the  faculty  of 
the  agricultural  college  and  subject  to  the  president  of  the  institu- 
tion and  the  board  of  trustees;  but  he  is  also  in  cooperative  relations 
with  the  United  States  Department  of  Agriculture. 

Under  this  State  director  there  is  a  corps  of  specialists  located  at 
the  college.  These  specialists  have  functions  with  reference  to  dif- 
ferent branches  of  agriculture  and  home  economics,  such  as  animal 
husbandry,  horticulture,  foods,  household  equipment,  etc.  They  go 
out  from  the  college  to  spread  among  the  people  the  information 
which  the  college  has,  through  short  courses  of  instruction  which 
commonly  are  called  '^  movable  schools,"  through  contact  with  the 
officers  of  the  extension  service  in  the  counties,  through  the  prepara- 
tion and  distribution  of  publications,  and  in  other  ways. 

Under  the  director  of  extension  there  is  also  an  officer  called  a 
^^  State  leader  of  county  agents."  He  has  under  him  a  force  of  men 
and  women  in  the  several  counties  of  the  State,  who  are  in  immediate 
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contact  with  the  farmers.  Theee  persons  are  commonly  called 
"county  agricultural  agents,"  though  in  various  States  they  have 
different  names.  The  county  agent  first  appointed  is  usually  a  man, 
and  it  is  his  business  to  get  in  touch  with  the  farmers  of  his  county 
and  to  organize  them  into  groups  through  whcwn  he  can  work,  for 
obviously  one  man  in  the  county  can  not  work  effectively  by  simply 
personaUy  visiting  all  the  farmers  in  the  county.  He  carries  <m,  with 
the  aid  of  theee  groups  and  individual  farmers,  dem<mstrati(ms  of 
improved  crops  and  methods  of  culture,  improved  live  stock,  and 
various  things  on  the  farms  of  individual  farmers,  and  as  these 
demonstrations  proceed  he  gathers  the  nei^boring  farmers  at  meet- 
ings, at  which  these  demonstraticms  are  observed  and  explained.  He 
also,  through  his  office  in  the  county,  is  able  to  give  advice  to  people 
who  may  come  there  or  who  may  invite  him  to  go  to  their  farms. 
Thus  he  aids  the  farmers  in  a  great  number  of  different  things. 

Associated  with  him  there  should  be,  and  in  a  considerable  number 
of  counties  there  already  are,  women  agents  who  deal  with  the  women 
and  girls  on  the  farms.  Usually  it  has  been  found  desirable  to 
approach  the  women  through  the  girls  by  first  forming  clubs  of  girls 
for  the  purpose  of  carrying  on.  such  things  as  the  raising  of  some 
vegetables  or  fruit  which  they  may  can  for  home  use  or  for  sale. 
Groups  of  girls  engaged  in  that  work  axe  also  given  some  simple 
instruction  in  various  matters  relating  to  farm  work,  garden  work, 
and  home  life.  Then,  through  the  girls,  an  entrance  is  gained  into  the 
farm  home,  and  the  women  become  interested.  Organizations  of 
women  are  formed,  and  thus  the  woman  agent  is  able  to  work  finally, 
just  as  the  man  agent  does,  throu^  groups  of  women.  She  endeavors 
to  aid  them  in  any  way  that  she  can  to  improve  the  conditions  of 
their  farm  homes  and  surroundings,  and  especially  to  give  them  some 
economic  interest  in  the  business  of  the  farm  by  micouraging  them  in 
the  raising  of  poultry  or  garden  material  or  the  making  of  canned 
goods,  which  they  can  sell  and  get  some  money  for  themselves;  for 
we  find  that  one  of  the  greatest  difficulties  that  farm  women  have 
to  meet  in  their  home  conditions  is  that  they  do  not  have  control  of 
as  much  money  as  they  need.  We  can  get  more  influence  over  them 
and  do  them  more  good  if  we  approach  them  through  this  economic 
agency,  encouraging  them  in  ways  which  will  give  them  some  profit, 
and  thus  enable  them  to  start  in  improving  the  home  life. 

In  order  to  carry  out  this  system  it  is  necessary  to  have  a  certain 
amount  of  money  contributed  by  the  local  community.  That  is  done 
sometimes  through  local  initiative  on  the  part  of  the  farmers  or 
their  business  friends,  who  contribute  a  certain  amount  of  money  to 
start  the  enterprise  in  the  county.  This  money  is  usually  given 
toward  the  salary  and  expenses  of  the  county  agent.    But  wherever 
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possible  those  expenses  are  put  on  a  public  basis  by  getting  the 
county  commissioners  or  other  public  officers  in  the  county  to  make 
a  contribution  out  of  the  taxes  of  the  county  toward  the  support  of 
the  county  agent.  This  is  coming  to  be  the  general  means  of  getting 
the  local  funds. 

Then  the  farmers  of  the  county  often  form  a  county  organization, 
which  in  many  cases  is  called  a  farm  bureau,  and  that  county  organi- 
zation takes  part  in  the  selection  of  the  county  agent.  Of  course, 
we  do  not  want  to  put  into  a  county  an  agent  who  is  not  acceptable 
to  the  people  there,  and  therefore  we  work  with  the  farmers  to  find 
out  what  kind  of  a  person,  and  in  some  cases  who  individually  would 
be  acceptable  to  them ;  and  as  far  as  can  be,  we  meet  their  wishes  in 
that  regard. 

These  county  bureaus  sometimes  not  only  carry  on  this  extension 
work,  but  they  themselves  organize  into  a  buying  or  selling  organiza- 
tion. We  do  not  permit  our  county  agents  actually  to  engage  in  the 
buying  or  selling  of  farm  products.  They  may  advise  the  farmer 
how  he  can  work  cooperatively,  but  they  are  not  to  carry  on  his 
business. 

In  that  way  we  have  already  organized  quite  a  complete  system, 
beginning  with  the  organizations  of  farmers  and  farm  women  and 
children.  These  organizations  work  with  the  county  agents,  men 
and  women.  Back  of  the  county  agents  is  the  State  leader  of  county 
agents,  to  look  out  for  them  in  the  State  as  a  whole  administratively. 
Back  of  the  State  leader  is  the  organization  at  the  college,  consisting 
of  the  State  director  of  extension  and  the  specialists,  who  go  out 
to  help  the  coimty  agents.  And  back  of  the  State  organization  is  the 
national  agency  in  the  extension  offices  of  the  States  Belations 
Sei-vice  of  the  Department  of  Agriculture  and  the  specialists  from 
other  bureaus  of  that  department. 

This  system  has  been  in  operation  only  about  a  year  and  a  half, 
so  it  is  all  in  the  making;  but  we  have  had  somewhat  similar  enter- 
prises going  on  for  about  a  dozen  years,  and  we  have  organized  the 
present  more  complete  system  on  the  basis  of  the  older  operations. 
Hius  we  already  have  in  the  United  States  about  1,200  counties 
organized  with  a  man  county  agent,  and  about  450  coimties  in  which 
there  is  also  a  woman  agent. 

In  the  Southern  States  we  also  take  into  account  the  difference 
in  races,  and  we  have  already  a  considerable  number  of  agents  who 
work  especially  among  the  colored  people. 

I  think  I  have  taken  more  time  than  I  ought  to,  but  I  thought 
possibly  you  would  be  interested  in  knowing  about  the  present  de- 
velopment of  the  system  to  which  President  ButterfieH  rofcrro«l 
in  his  paper. 
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Is  there  any  comment  or  question  ? 

Mr.  Mattern.  Mr.  Chairman,  I  have  been  very  much  interested 
in  your  comments  on  this  able  paper.  Do  I  understand  that  the 
main  trend  of  this  extension  is  to  bring  the  work  of  the  investigator 
down  to  the  farmer,  or  does  it  in  any  way  aid  to  train  and  educate 
the  farmer  boy  to  the  point  that  he  will  appreciate  this  information 
that  comes  down  to  him?  In  other  words,  the  boy  or  the  girl  be- 
tween 12  and  18  is  bound  to  have  his  mind  fastened  on  something. 
Is  he  in  the  country  school  fastening  his  mind  on  the  fundamental 
principles  that  will  enable  him  to  appreciate  this  information  when 
it  comes  down  to  him?  Is  there  anything  in  this  system  that  aims 
to  do  that  sort  of  work? 

The  Chairman.  We  are  trjdng  to  do  both  things — ^to  carry  out 
information  to  the  farm  people,  both  adults  and  youths,  and  also 
among  the  youths  particularly  to  encourage  their  more  systematic 
education.  These  clubs  to  which  I  have  referred — ^boys'  and  girls' 
corn  clubs,  cooking  clubs,  pig  clubs,  and  so  on — are  in  a  great  many 
cases  associated  with  the  rural  schools,  and  the  teachers  of  the  schools 
are  taking  part  in  the  organization  of  the  clubs  and  in  their  work. 
Then  we  get  the  members  of  those  clubs  together  and  give  them  a 
certain  amount  of  instruction.  But  we  also  encourage  the  teaching 
of  the  simple  elements  of  agriculture  in  the  rural  schools,  and  a 
great  many  schools  are  taking  that  up.  We  also  encourage  the  boys 
and  girls  to  go  on  further  and  to  get  more  education.  In  these 
clubs  it  is  common  to  give  prizes,  and  one  form  of  prize  which  is 
becoming  more  and  more  popular  is  a  scholarship  to  a  short  course 
at  the  agricultural  college.  Of  course,  that  would  be  for  the  boys 
and  girls  from  14  years  up.  Hundreds  of  boys  and  girls  now  go 
annually,  through  securing  these  prizes,  to. the  various  agricultural 
colleges  of  the  country,  for  a  short  course  of  two  weeks  or  a  month, 
and  thus  get  some  instruction  and  also  some  inspiration  to  get  fur- 
ther instruction. 

Mr.  Fuller.  Mr.  Chairman,  I  have  noted  the  working  out  of 
this  extension  service  in  Arizona,  and  it  occurs  to  me,  along  the  lines 
suggested  by  the  gentleman  a  moment  ago,  that  it  might  be  of 
immense  importance  to  the  extension  service  if  the  schools  were 
encouraged  to  instruct  the  pupils  in  the  importance  of  this  work 
of  the  various  farm  advisers,  letting  them  know  the  purpose  of 
these  various  agents  in  the  field,  so  that  in  a  community  they  might 
look  to  them  more  in  an  advisory  capacity.  I  notice  there  are 
certain  sections  where  the  farmers  are  not  inclined  to  receive  these 
agents  in  the  proper  spirit  and  in  the  proper  light,  and  I  believe 
if  the  young  students  or  pupils  could  appreciate  their  importance 
and  use  their  influence  in  their  homes,  it  might  tend  toward  increas- 
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ing  the  interest  of  the  farmers  and  the  interest  they  would  take  in 
these  various  agents. 

The  Chairman.  You  mean  that  should  be  done  through  the 
school  authorities? 

Mr.  Fuller.  Yes;  as  a  part  of  their  work,  I  think,  to  bring  out 
or  mention  at  various  times  the  fact  that  these  agents  are  in  the 
field  and  that  their  purpose  is  to  instruct  and  encourage  the  farmers 
in  better  agriculture. 

The  Chairman.  Undoubtedly  more  of  that  can  be  done  as  time 
goes  on.  So  far  the  principal  reliance  for  that  has  been,  I  think, 
on  the  county  agents  themselves.  That  is,  as  they  go  about  the  county 
they  are  supposed  to  get  in  touch  with  the  county  superintendent  of 
schools  and  with  the  teachers  and  to  give  them  information  about 
this  system  and  to  encourage  them  so  far  as  they  can.  The  system  is 
so  new  that  undoubtedly  many  teachers  have  not  been  reached  and 
therefore  have  not  taken  any  interest  in  it. 

Mr.  Marshatj..  Mr.  Chairman,  I  would  like  to  ask  if  you  would 
care  to  go  a  little  further  into  the  relationship  between  the  various 
departments'  work  that  you  menticmed  in  the  State  colleges  and  ex- 
periment stations  and  the  corresponding  specialists  in  the  exten- 
sion department;  that  is,  the  relation  of  the  extension  director  and 
the  heads  of  departments  in  the  selection  and  control  of  the  work 
of  these  extension  specialists?  What  is  the  plan  that  has  been 
worked  out  in  that  respect? 

The  Chairman.  We  actually  have  different  plans  in  different 
States,  but  in  a  general  way  perhaps  this  may  be  said :  It  is  expected 
that  the  extension  workers,  whose  headquarters  are  at  the  college, 
will  be  under  the  administration  of  the  extensicm  director  as  far  as 
their  time  spent  in  extension  work  is  concerned.  They  should  be, 
however,  and  in  many  cases  are,  members  of  the  subject-matter  de- 
partment to  which  they  properly  belong;  that  is,  if  there  is  an  ex- 
tension worker  in  animal  husbandry,  he  should  be  a  member  of  the 
animal-husbandry  department  of  the  college,  and  he  should,  as  far 
as  the  subject  matter  of  his  teaching  is  concerned,  be  responsible  to 
the  head  of  that  department,  so  that  when  he  goes  out  to  teach  he 
will  teach  things  which  can  be  approved  by  the  college  in  general. 
That  makes  a  somewhat  complex  system  of  administration,  but  it 
means  more  cooperation  all  along  the  line,  and  that  is  really  the  big 
thing  in  our  extension  system  if  we  can  work  it  out  It  will  be  a 
fine  example  of  cooperative  effort,  because  it  is  a  very  complex  sys- 
tem, and  unless  the  people  work  well  together  we  shall  not  get  on 
at  all. 

Mr.  Trimmer.  Mr.  Chairman,  one  of  the  things  I  have  long  been 
thinking  about  and  observing  is  the  fact,  it  seems  to  me,  that  there 
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are  a  great  many  of  our  very  best  boys  who  fail  to  get  a  college  edu- 
cation, and  oftcoi  a  high-school  education,  because  the  schedules  of 
time  for  holding  school  are  adjusted  to  city  ideas.  In  North  Dakota 
our  boys  are  free  from  about  the  middle  of  October  until  the  middle 
of  March,  and  we  meet  their  needs  by  the  ordinary  farm  husbandry 
and  similar  courses.  A  good  many  of  the  boys,  I  think,  fail  to  go 
on  into  college  and  fail  to  get  education  as  they  should.  I  have  dis- 
cussed this  question  somewhat  with  the  idea  that  it  should  be  pos- 
sible for  our  boys  to  go  right  up  to  high  school  and  college,  attend- 
ing school  about  half  the  year,  from  October  to  March.  I  have 
always  met  the  objection  that  if  you  get  young  men  to  teach  these 
boys  you  will  have  to  have  them  for  the  year,  and  they  will  be  at 
work  only  six  montha  I  have  often  wondered  if  there  is  not  a  pos- 
sibility of  cooperation  here,  so  that  men  at  work  in  the  summer  in 
the  department  could  give  instruction  during  the  winter  and  in  this 
way  help  these  young  people  on  the  farm. 

The  Chairman.  That  is  a  very  important  question  and  a  very 
difficult  matter  to  adjust  in  view  of  the  present  condition  of  our 
educational  machinery  as  well  as  the  extension  machinery.  But  I 
look  forward  to  the  time  myself  when  the  whole  system  of  education 
for  our  rural  people  will  be  powerfully  affected  by  the  coming  in 
of  this  extension  service.  The  rural  elementary  schools  in  this  coun- 
try are  at  present  lamentably  weak,  as  we  know,  because  they  are 
taught  very  largely  by  young  women  and  in  many  of  our  States  have 
a  comparatively  limited  term.  If  we  can  connect  this  extension 
service  with  the  rural  schools,  so  that  we  can  have  a  great  many 
more  men  who  would  live  in  the  c(Hnmimity  the  year  around  and 
who  would  give  part  of  their  time  to  teaching  in  school  and  part 
in  the  extension  service,  I  think  we  will  be  able  to  develop  our  rural 
education  in  a  much  more  satisfactory  way.  We  already  have  some 
arrangements  by  which  teachers,  particularly  in  the  scondary 
schools  or  the  high  schools,  who  devote  part  of  their  time  to  teaching 
agriculture  in  the  schools,  can  devote  the  rest  of  their  time  to  exten- 
si<Hi  work  among  the  farmers  in  the  county.  That  has  perhaps  come 
about  more  in  the  South,  where  they  are  bringing  in  the  high-school 
system  in  the  rural  districts  for  the  first  time  and  are  forming  county 
high  schools.  There  it  is  possible  under  present  conditions  to  make 
an  arrangement  in  certain  cases  by  which  the  teacher  of  agriculture 
in  the  county  high  school  will  also  act  as  the  extension  agent  during 
the  long  vacation. 

Is  there  anything  further?  If  not,  I  declare  the  meeting  ad- 
journed. 

Thereupon,  at  12.25  o'clock,  the  meeting  adjourned. 
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Baleigh  Hotel, 
Friday  mormngy  DeceTrvber  31^  1916. 

Chairman,  Fairfax  Habrisok. 

The  session  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

The  following  papers  were  presented : 

The  advisability  of  collegiate  courses  on  marketing  and  distribu- 
tion, by  T.  N.  Carver. 

Improved  transportation  service  for  perishable  products,  by  G.  C. 
White. 

Car-lot  distribution,  by  J.  S.  Crutchfield. 

Trading  in  grain  futures,  by  L.  D.  H.  Weld. 

Transportation  of  perishable  commodities:  need  of  cooperation  of 
shippers  with  carriers,  by  Eugene  F.  McPike. 

Opportunities  afforded  the  railroads  of  the  United  States  for  profit- 
able agricultural  development  work,  by  T.  F.  Powell. 

The  extent  and  possibilities  of  cooperation,  by  C.  E.  Bassett. 

THE  ADVISABILITY  OF  COLLEGIATE  COURSES  ON  MARKETING 
AND  DISTRIBUTION. 

By  T.  N.  CARVER. 
Professor  of  Economics,  Harvard  University, 

The  subject  of  marketing  is  of  considerable  importance  both  as  a  branch  of 
theoretical  economics  and  as  a  problem  in  practical  statesmanship.  As  a 
branch  of  theoretical  economics  it  must  occupy  an  important  place  in  every- 
scheme  for  the  analytical  subdiyision  of  the  subject  matter.  The  classical  sub- 
division of  the  subject  matter  under  the  four  heads  "  Production,"  "  Exchange," 
"Distribution,"  and  "Consumption"  will  bear  a  great  deal  of  elaboration. 
Marketing  may  come  either  under  the  general  head  of  distribution  or  that  of 
exchange.  Distribution  may  in  turn  be  further  subdivided  into  distribution  of 
products  and  distribution  of  incomes.  A  somewhat  more  accurate  and  logical 
subdivision,  however,  would  be  under  the  three  headings,  "Occupational  dis- 
tribution of  products"  (sometimes  called  functional  distribution),  "Territorial 
distribution,"  and  "  Personal  distribution."  Under  occupational  or  functional 
distribution  the  object  is  to  find  out  what  determines  the  share  of  the  total 
production  of  the  community  which  goes  to  each  occupation  or  to  those  who 
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perform  certain  functions.  Under  territorial  distribution  the  aim  is  to  find  out 
what  determines  where,  or  to  what  localities,  the  products  find  their  way  after 
they  are  made  or  produced.  Under  personal  distribution  the  object  is  to  find 
out  to  what  persons  or  groups  of  persons  products  are  distributed ;  that  is,  who 
gets  the  use  of  them.  It  is  obYious  that  problems  of  territorial  and  personal 
distribution  are  largely  problems  of  marketing. 

There  is  another  sense  in  which  the  problems  of  marketing  would  fall  under 
the  general  heading  of  "  Exchange."  This  heading  has  generally  included  the 
study  of  money,  banking,  and  credit,  and  other  devices  and  mechanisms  for 
fncllitating  the  transfer  of  ownership  from  one  person  to  another.  Anything, 
in  fact,  which  has  to  do  with  the  processes  of  bargain  and  sale  has  been  taken 
up  under  the  head  of  "Exchange."  It  is  obvious,  however,  that  there  are 
many  other  factors  involved  in  this  process  than  are  usually  studied  under  the 
head  of  ''Exchange.*'  The  lawyers  have  long  recognized  the  distinction  be- 
tween fungible  and  nonfungible  goods;  that  is,  the  distinction  between 
goods  which  can  be  so  graded  and  classified  as  to  satisfy  the  buyer  with  a 
given  quantity  without  regard  to  the  individual  units  which  make  up  that 
quantity  and  the  goods  which  are  not  so  graded  and  classified,  and  in  whose 
purchase,  therefore,  the  buyer  is  careful  to  select  the  individual  units  which 
meet  his  needs  or  suit  his  taste.  Of  course,  from  the  purely  legal  point  of  view, 
this  is  a  matter  of  the  fulfilling  of  obligations  and  the  meeting  of  contracts. 
Fungible  goods  are  those  with  which  the  seller  can  fulfill  his  contract  by  de- 
livering a  given  quantity  without  respect  to  the  choice  or  selection  of  the 
buyer.  This  legal  distinction  happens  to  coincide  pretty  closely  with  the  dis- 
tinction between  goods  which  can  be  sold  on  grade  and  those  which  have  to  be 
sold  on  inspection.  A  very  little  study  will  convince  one  that  selling  on  grade 
is  a  very  much  more  eflScient  method  of  transfer  of  ownership  than  selling  on 
inspection.  The  establlslmient  of  grades  and  standards  Is  quite  ns  important 
in  facilitating  exchange  as  a  monetary  or  a  banking  system.  In  fact,  money 
itself  furnishes  one  of  the  best  possible  illustrations  of  the  advantages  of  selling 
on  grade  rather  than  on  inspection.  A  gold  coin,  if  melted  down  or  hammered 
down  into  a  lump,  is  worth  approximately  as  much  as  the  coin  itself,  provided 
yon  can  find  a  purchaser.  The  great  difference  between  the  lump  of  gold  and 
the  gold  coin  is  that  the  lump  has  to  be  sold  on  inspection,  that  is,  the  receiver 
must  weigh  and  test  it  in  order  to  satisfy  himself  as  to  its  quantity  and  quality, 
whereas  the  coin  literally  sells  on  grade — that  is,  it  has  already  been  weighed 
and  tested  and  the  stamp  is  a  certificate  of  quantity  and  quality.  That  which 
makes  the  coinage  of  money  an  economical  thing  for  the  Government  to  do  may 
also  make  the  establishment  of  grades  and  standards  in  other  materials  an 
economical  thing  for  the  Government  to  do,  for  the  superior  economy  of  selling 
on  grade  rather  than  on  inspection  shows  itself  in  many  other  fields  than  that 
of  money.  Large-scale  dealings  in  wheat,  cotton,  pig  iron,  etc.,  on  very  small 
margins  of  profit  per  unit  are  made  possible  only  by  the  grading  system,  and  it 
follows  that  the  better  the  system  of  grading  the  lower  the  cost  of  transfer  and 
the  greater  the  economy  to  the  people  as  a  whole. 

A  very  important  line  of  Inquiry  in  this  connection  might  be  started  on  the 
question  of  the  function  of  the  Government  as  the  setter,  or  fixer,  of  standards. 
There  seems  to  be  sound  economic  reasons  why  the  Government  should  coin 
money  and  establish  weights  and  measures.  These  economic  reasons  are 
simply  that  they  facilitate  exchange  and  enable  the  processes  of  bargain  and 
sale  to  go  on  with  less  friction  and  more  economy  of  effort  The  same  reasons, 
however,  apply  with  equal  force  to  the  grading  of  products,  wherever  grading 
is  possible.    It  is  quite  as  Important  that  the  buyer  of  apples  shall  be  able  to 
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know  wliat  a  "  fancy  "  grade,  an  "A"  grade,  or  a  "  B  "  grade  may  be,  as  that 
he  know  how  mnch  a  bushel  is.  And  It  would  greatly  benefit  the  buyer  and,  in 
the  end,  the  s^ler  as  well,  if  he  were  protected  against  false  grading.  Just  as 
he  is  now  protected,  after  a  fashion,  against  false  weights  and  measures. 

That  clause  in  our  Federal  Ck>nstitution  which  provides  that  Congress  shall 
have  power  to  "coin  money,  regulate  the  value  thereof  and  of  foreign  coins, 
and  fix  the  standard  of  weights  and  measures,"  was  an  early  recognition  of  the 
fixing  of  standards  as  a  proper  function  of  government.  It  is  true  that  this 
specific  provision  delegated  this  particular  power  to  the  Federal  Government 
instead  of  leaving  it  exclusively  to  State  government,  but  this  involves  the 
assumption  that  some  government  must  have  this  power.  The  assumption  that 
some  govemm^it,  whether  it  be  State  or  Federal,  should  establish  grades,  rests 
on  as  sound  economic  foundations  as  that  it  should  fix  the  standard  of  weights 
and  measures.  Whether  it  shall  be  by  the  Federal  or  the  State  government 
is  a  problem  for  the  constitutional  lawyer  rather  than  for  the  economist  to 
decide.  A  system  of  grading  is  a  le^tem  for  determining  and  denominating 
quality,  whereas  a  system  of  wights  and  measures  is  a  system  for  determining 
and  denominating  quantity.  In  the  process  of  exchange,  quite  as  much  friction, 
waste  of  effort,  and  loss  occur  from  a  lade  of  means  of  determining  and  denomi- 
nating quality  as  from  a  lack  of  means  of  determining  and  denominating 
quantity.  The  principle  of  caveat  emptor,  let  the  buyer  beware,  would 
justify  on  economic  grounds  the  absence  of  authoritative  standards  of  weights 
and  measures  as  easily  as  it  would  justify  the  absence  of  authoritative  grades. 
As  a  matter  of  fact,  it  is  economically  sound  only  when  it  is  impossible  to 
determine  authoritatively  either  quality  or  quantity. 

This  paper  is  not  intended  as  a  discourse  on  marketing,  but  rather  as  a  dis- 
course on  the  necessity  of  a  study  of  the  problem  of  marketing.  These  cases 
are  mentioned  merely  to  show  how  many  new  problems  there  are  which  need 
study  and  discussion.  Another  way  in  which  the  problem  of  marketing  enters 
into  the  general  scheme  of  theoretical  economics  is  through  the  study  of  various 
forms  of  utility  or  methods  of  increasing  utility.  We  have,  to  begin  with,  the 
three  classical  types  of  utility — namely,  form  utility,  time  utility,  and  place 
utility.  The  farmer,  for  instance,  who  grows  wheat  or  who  transforms  certain 
material  elements  in  the  soil  and  atmo^here  into  wheat  has  produced  form 
utility.  The  elevator  which  stores  it  and  keeps  it  until  it  is  more  needed  than 
it  is  immediately  after  harvest  produces  time  utility;  and  the  railroad  which 
transports  it  produces  place  utility — ^that  is,  takes  it  from  place  where  it  is  less 
useful  to  a  place  where  it  is  more  useful.  It  would  seem  that  there  should  be 
a  fourth  type  of  utility  added — ^namely,  personal  utility ;  that  is,  the  increased 
utility  that  an  article  yields  when  it  is  transferred  from  a  person  who  has  less 
use  for  it  to  a  person  who  has  more  use  for  it 

Marketing  has  to  do  with  all  these  forms  of  utility  except  the  first  Marketing 
has  to  do  with  storing,  with  transporting,  and  with  finding  the  person  or  persons 
who  want  the  article  most  and  are  willing  to  give  most  in  exchange  for  it.  Of 
these,  however,  it  has  most  to  do  with  the  last — namely,  personal  utility.  Inci- 
dentally, of  course,  in  finding  the  persons  who  need  an  article  it  may  have  to  be 
transferred  to  a  different  place,  thereby  acquiring  place  utility.  Again,  it  may 
have  to  be  stored,  thereby  acquiring  time  utility ;  but  even  in  the  same  time  and 
place  the  utility  of  an  article  may  be  greatly  increased  by  being  transferred 
from  one  person  who  has  a  surplus  to  another  person  who  has  a  deficit. 

It  Is  clear,  therefore,  that  there  is  a  large  place  in  the  scheme  of  theoretical 
economics  for  the  study  of  marketing,  and  that  this  study  will  be  of  the  char- 
acter which  will  try  the  intellectual  mettle  of  the  best  students.  It  can  not, 
therefore,  be  put  aside  as  unworthy  of  the  attention  of  educated  men. 
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Ab  a  problem  in  practical  statesmanship  it  is  rather  obYious,  is  it  not,  that 
the  prosperity  of  the  country  will  depend  quite  as  much  upon  the  economy 
with  which  goods  can  be  transported,  stored,  and  transferred  from  one  person 
to  another,  as  upon  the  economy  with  which  they  can  be  produced.  Adam 
Smith,  who  wrote  the  first  great  treatise  on  statesmanship  under  the  title  of  ''An 
Inquiry  into  the  Natural  Causes  of  the  Wealth  of  Nations/*  laid  his  chief  em- 
phasis upon  the  importance  of  the  division  of  labor.  He  showed  in  a  manner 
which  has  never  been  improved  the  advantages  of  a  division  of  labor  where  each 
locality  as  well  as  each  individual  does  the  thing  for  which  it,  or  he,  is  best 
fitted,  and  exchanges  products  with  places  and  other  individuals  who  are  like- 
wise specializing  on  other  things.  But  he  pointed  out  with  great  clearness  how 
strictly  this  division  of  labor  was  limited  by  the  natiu*e  and  extent  of  the 
market  This  vtrtually  means  that  unless  these  various  specialists  can  ex- 
change their  products  economically  and  without  great  waste  of  effort,  the 
cost  of  exchange  may  be  so  great  as  to  overbalance  the  advantages  of  the 
division  of  labor.  It  would  be  easy  to  point  out  historically  how  specialization 
and  a  division  of  labor,  both  individual  and  territorial,  have  followed  very 
closely  in  the  wake  of  improvements  in  transportation  and  communication.  It 
might  not  be  quite  so  easy  to  show  how  they  have  also  followed  in  the  wake 
of  improvements  of  other  marketing  facilities;  but  it  is  just  as  true  in  this 
case  as  in  the  other.  The  advantages  of  specialization  depend  upon  economies 
in  exchange  or  marketing.  Where  marketing  is  easy  and  inexpensive,  the  ad- 
vantages of  specialization  overbalance  the  cost  of  exchange.  Where  marketing 
is  difficult  and  expensive,  the  cost  of  exchange  overbalances  the  advantages  of 
specialization. 

Since  we  are  generally  convinced  that  progress  comes  with  specialization, 
if  we  can  also  be  convinced  that  specialization  comes  with  improvements  in 
marketing,  we  can  not  escape  the  conclusion  that  progress  comes  ultimately 
through  improvements  in  marketing.  In  somewhat  concrete,  tangible  form 
it  amounts  to  this :  If  the  cost  of  marketing  is  so  great  that  Farmer  A,  who 
grows  wheat  and  buys  shoes  from  Shoemaker  B,  finds  that  the  cost  of  getting 
his  wheat  to  Shoemaker  B  and  getting  the  shoemaker*s  shoes  back  to  himself 
is  so  great  that  he  could  have  had  better  shoes  with  less  labor  by  making 
them  himself  than  by  growing  the  wheat  to  exchange  for  them,  then  Farmer 
A  will  do  better  to  grow  less  wheat  and  make  his  own  shoes.  But  if  the  mar- 
keting of  wheat  is  fairly  inexpensive  and  likewise  the  marketing  of  shoes,  then 
he  will  find  it  very  much  more  economical  to  spend  his  time  growing  wheat  and 
exchanging  his  surplus  wheat  for  shoes ;  that  is,  with  the  same  amount  of  labor 
he  will  be  able  to  have  better  shoes,  or  have  equally  good  shoes  with  less  labor 
by  this  process. 

We  are  convinced  finally  that  a  division  and  specialization  of  labor  are 
essential  to  our  economic  progress  and  prosperity ;  and  if  this  becomes  econom- 
ically possible  only  by  increasing  the  economy  of  exchange  and  improving  the 
facilities  for  marketing,  then  nothing  more  is  needed  to  show  that  as  a  matter 
of  practical  statesmanship  the  problem  of  economical  marketing  lies  at  the 
root  of  all  economic  progress. 

The  only  question  that  remains  is  as  to  whether  colleges  and  unlyersitles  are 
the  proper  places  for  the  study  of  marketing.  The  reply  is  that  colleges  and 
xmiversities  are  the  proper  places  for  the  study  of  any  problem  which  is,  in 
the  first  place,  of  such  profound  importance  to  the  welfare  of  the  community 
as  the  problem  of  marketing,  and,  in  the  second  place,  of  such  difficulty  and 
magnitude  as  to  challenge  the  best  efforts  of  educated  men. 
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IMPROVED  TRANSPORTATION  SERVICE  FOR  PERISHABLE 

PRODUCTS. 

By  G.  C.  WHITE, 

Specialist  in  Charge  of  Tranaporiationj  Office  of  Markets  wnd  Rural  Organiza^ 
tion,  United  States  Department  of  Agriculture, 

INTRODUCTION. 

Within  the  memory  of  men  now  living,  the  city  of  a  million  souls  consumed, 
during  a  small  portion  of  each  year,  comparatively  small  quantities  of  perish- 
able commodities  which  had  been  produced  within  a  decidedly  circumscribed 
area  and  transported  for  the  most  part  very  short  distances  by  crude  methods. 
The  modern  city  of  an  equal  population  includes  in  its  daily  menu  the  products 
of  all  countries,  all  climes,  and  all  seasons.  This  fact  differentiates  the  civiliza- 
tion of  today  and  distinguishes  it  by  an  excellence  superior  to  any  hitherto 
known. 

Many,  if  not  most,  of  the  types  of  vehicles  and  methods  of  conveyance  devised 
in  the  past  are  still  In  use  in  some  parts  of  the  world.  They  furnish  the  student 
an  interesting  object  lesson  in  history  and  a  practical  comparison  of  different 
kinds  of  transportation  service.  The  substitution  of  one  kind  for  another  does 
not  necessarily  mean  improvement  merely  because  the  system  discarded  hap- 
pens to  be  of  earlier  origin.  Many  circumstances  must  determine  the  advisa- 
bility of  change.  The  determining  factor  is  the  economic  cost  to  the  community 
served. 

This  paper  wHl  be  confined  to  a  discussion  of  the  most  advanced  methods  of 
transportation  used  at  the  present  time  by  the  civilized  nations  of  the  world. 
As  to  improvements  actually  accomplished,  attention  will  be  called  for  the 
most  part  to  those  of  the  past  decade.  Suggested  improvements,  not  yet 
adopted  or  in  general  use,  will  be  referred  to  and  discussed  as  their  importance 
warrants. 

The  people  of  the  United  States  of  America  take  a  pardonable  pride  in  the 
belief  thnt  their  transportation  system  surpasses  others  in  efficiency,  but  it  by 
no  means  follows  that  practices  which  are  successful  here  could  be  transplanted 
to  other  countries  and  secure  such  good  results  under  conditions,  many  of 
which,  economic  and  otherwise,  are  so  very  different.  If  this  paper  appeafs  to 
be  concerned  disproportionately  with  transportation  practices  on  the  North 
American  Continent,  let  it  be  attributed  not  only  to  the  fact  that  the  author's 
experience  and  observation  have  been  confined  to  that  section  but  also  to  the 
great  dearth  of  literature  from  other  countries  bearing  on  the  specific  phase  of 
transportation  under  consideration. 

DEFINITION  OF  PERISHABLE  PBODUOTS. 

The  noun  '*  perishable  "  is  defined  as  "  property  which  from  its  nature  decays 
in  a  brief  time,  notwithstJindlng  the  care  it  may  receive." 

Mr.  J.  M.  Culp,  of  Washington,  D.  C,  vice  president  of  the  Southern  Itallway, 
in  biH  rei)ort  (1)  on  perishable  goods  submitted  in  1910  at  the  eighth  session  of 
the  International  Kail  way  Congress,  convened  in  Berne,  Switzerland,  si)eaks  of 
"  property  susceptible  to  early  deterioration  and  decay,'*  and  classifies  it  under 
the  following  heads: 

Products  of  animals:  Fresh  meats,  products  of  packing  houses  or  abattoirs. 

Dairy  products:  Butter,  cheese,  milk,  dressed  poultry,  eggs. 


[Note. — All  number  references  In  the  text  are  to  the  bibliography.] 
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Products  of  agriculture:  Highly  perishable  fruits  and  vegetables,  ordinary 
perishable  fruits  and  vegetables,  tropical  fruits. 

Miscellaneous :  Fresh  fish  and  sea  foods,  beer  In  kegs. 

The  American  Railway  Perishable  Freight  Association's  Circular  No.  27C 
(2)  defines  perishable  commodities  as  "any  articles  requiring  refrigeration, 
ventilation,  or  other  protection  against  heat  or  cold/*  No  attempt  is  made  to 
catalogue  by  name  each  and  every  article  intended  to  be  included  in  such  a 
definition.  Of  the  list  of  50  given,  9  are  nonedlble  substances,  4  are  commercial 
liquids  not  used  as  beverages,  7  are  mineral  waters  and  other  liquors  used  as 
beverages,  and  0  are  general  commodity  names,  each  including  a  number  of 
specific  food  products. 

**  Perishable  products  **  in  this  paper  will  mean  such  articles  as  contribute  to 
the  sustenance  of  man  and  will  be  restricted  to  "  dairy  products,*'  as  defined  by 
Mr.  Gulp,  fish  (including  sea  foods),  fruits,  v^etables,  live  poultry,  and  such 
live  stock  as  is  slaughtered  for  food.  Live  poultry  and  live  stock  are  included 
by  reason  of  the  fact  that  their  transportation  demands  special  facilities  and 
various  kinds  of  special  service. 

DEFINITION  OF  SEBVIOE. 

As  it  relates  to  transportation,  service  is  defined  as  the  means  of  supplying 
something  which  is  in  general  demand.  The  perishable  products  under  con- 
sideration contribute  directly  to  the  support  or  amelioration  of  human  life. 
The  things  in  general  demand  regarding  them  are  that  they  be  transported 
from  the  point  of  production  to  the  point  of  consumption  as  economically  as 
possible,  in  the  quickest  time  possible,  and  with  the  least  possible  deterioration. 

As  was  so  well  said  by  Mr.  Gulp  (1),  "a  disposition  to  full  cooperation  on 
the  part  of  the  producer  must  be  assumed  and  relied  upon.  The  highest  state 
of  perfection  in  the  transportation  of  perishable  property  is  wasted  effort  in 
the  absence  of  proper  preparation  for  its  shipment  and  proper  facilities  for  its 
receipt  and  distribution  at  destination.*'  Account  must  be  taken,  therefore,  of 
many  things  which,  for  some  purposes,  may  be  regarded  as  having  no  connec- 
tion with  transportation,  but  which,  for  the  purpose  of  this  paper,  are  so 
inseparably  connected  with  the  efficient  transportation  of  perishable  products 
as  to  Ik3  regarded  as  essential  elements  of  transportation. 

BEFBIGEBATION  IN  TRANSIT. 

Mention  of  the  transportation  of  perishable  commodities  instantly  brings  to 
mind  the  refrigerator  car.  While  it  has,  of  course,  played  a  most  important 
part  in  the  distribution  of  foodstuffs,  the  almost  undivided  attention  given  it 
has  resulted  in  our  losing  sight  of  many  other  things  that  deserve  consideration. 

So  far  as  our  information  goes,  the  refrigerator  car  had  its  origin. in  the 
United  States.  As  far  back  as  1868  fruit  was  transported  in  this  country  partly 
iced  (3).  Its  transportation  in  carload  lots,  under  refrigeration,  from  California 
began  in  188S  (3).  It  is  believed  that  the  first  fairly  successful  refrigerator 
car  for  the  transportation  of  meat  (4)  was  built  at  Detroit,  Mich.,  in  1871. 
By  1880  the  transportation  of  meats  under  refrigeration  was  established  as  a 
practical  commercial  possibility  (3). 

Refrigerator  cars  are  in  use  at  the  present  time  in  Canada,  the  United  States, 
Mexico,  Argentina,  Brazil,  Australia,  India,  South  Africa,  England,  France, 
Germany,  and  Russia.    There  are  doubtless  other  countries  where  they  are  used, 
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but,  as  already  noted,  dearth  of  literature  bearing  on  the  subject  makes  this 
belief  difficult  of  verification. 

As  illustrating  the  develc^ment  of  their  use  in  the  United  States,  some  figures 
may  be  talLen  from  the  statistical  reports  of  the  Interstate  Commerce  Commis- 
sion. During  the  11  years  beween  1902  and  1918  the  population  of  the  United 
States  increased  approximately  25  per  cent;  the  railroad  mileage  increased  23 
per  cent ;  the  tonnage  of  perishable  products  increased  44  per  cent ;  the  number 
of  freight  cars  of  all  classes  increased  47  per  cent ;  the  number  of  refrigerator 
cars  increased  from  18,222  to  43,889,  or  138  per  cent  (5-6). 

These  figures  include  only  the  cars  owned  by  the  railroads  (7).  Many  cars 
are  owned  by  the  private  car  companies  and  used  by  the  railroads  under  con- 
tract The  private  car  companies  are  not  common  carriers,  within  the  meaning 
of  the  law,  and  make  no  reports  to  the  Interstate  Commerce  Commission. 

The  total  number  of  refrigerator  cars  in  use  in  the  United  States  at  the  close 
of  1918  was  in  excess  of  100,000  and  Included  api»>oximately  88,000  of  private 
(as  distinguished  from  railroad)  ownership  and  about  17,000  belonging  to  com- 
panies controlled  by  the  railroads.  Thus  it  will  be  seen  that  the  total  number  of 
refrigerator  cars  in  use  was  in  excess  of  4  per  cent  of  all  the  freight  cars  in 
service. 

In  computing  the  tonnage  of  perishable  products  from  the  statistics  of  the 
Interstate  Commerce  Commission  the  following  items,  shown  therein,  have  been 
included:  Fruits  and  vegetables,  live  stock,  dressed  meats,  poultry,  game,  and 
fish.  It  should  be  mentioned  that  in  1902  the  tonnage  of  perishable  products 
handled  by  the  railroads  of  the  United  States  was  3.4  per  cent  of  the  entire 
tonnage  handled,  and  in  1918,  8.1  per  cent  It  should  be  noted  also  that  in 
1902  the  number  of  refrigerator  cars  of  railroad  ownership  in  use  was  1.2  per 
cent  of  the  total  number  of  freight  cars,  while  in  1918  it  was  1.8  per  cent. 

In  these  computations  the  year  1902  was  selected  (5)  because  in  that  year, 
for  the  first  time,  the  Interstate  Conmierce  Commission,  in  its  equipment  sta- 
tistics, segregated  the  ditferent  kinds  of  freight  cars.  The  year  1913  was  chosen 
(6)  because  the  statistics  for  that  year  are  the  latest  available. 

The  first  session  (21)  of  the  International  Congress  of  the  Refrigerating 
Industries,  convened  in  Paris  in  July,  1908,  as  well  as  the  third  session  (28), 
convened  in  Chicago  in  September,  1913,  gave  considerable  att^:ition  to  refHg- 
eration  as  it  relates  to  trams^rtation  both  by  rail  and  water.  It  would  appear 
not  improbable  that  in  the  course  of  time,  as  their  population  Increases  and 
economic  conditions  become  such  as  to  demand  it,  we  shall  see  in  such  countries 
as  Russia,  Africa,  Australia,  and  South  America  a  development  of  the  refrig- 
erator car  surpassing  anything  known  at  the  present  time  in  the  United  States. 
They  have  in  great  degree  the  first  essential  of  long  distances,  within  the  con- 
fines of  a  single  State,  separating  producing  areas  from  populous  consuming 
centers.  Such  conditions  do  not  prevail  in  England  nor  in  most  of  the  coun- 
tries on  the  continent  of  Europe,  where  other  factors  also  have  operated 
against  a  rapid  development  of  refrigerator-car  service. 

Refrigerator  can. — ^The  refrigerator  car  in  use  in  the  United  States  con- 
forms in  design  and  construction  to  the  standards  prescribed  by  the  Master 
Car  Builders*  Association  (8).  It  differs  from  the  ordinary  box  car  in  being 
insulated  and  provided  with  ventilators,  ice  bunkers,  drain  pipes,  false  fioors, 
and  meat  hooks  and  racks.  It  is  not  to  be  understood  that  every  refrigerator 
car  is  thus  fully  equipped  throughout.  Certain  cars  used  in  New  England  for 
the  transportation  of  milk  have  no  ice  bunkers,  the  ice  being  placed  on  top  of 
and  around  the  milk  cans.  Cars  for  dressed  beef  are  equipped  with  hooks  and 
racks,  which  makes  it  impracticable  to  use  them  for  fruits  and  vegetables. 
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In  the  evolndon  of  the  refrigerator  car  and  Its  prototype,  the  box  car,  the 
carpenter  has  been  replaced  by  the  mechanical  engineer,  and  the  genius  of  the 
latter  has  been  supplemented  by  that  of  the  refrigeration  engineer.  More  rapid 
progress  would  have  been  made  In  the  past  If  the  refrigeration  engineers  had 
had  a  more  Intimate  knowledge  of  railway  requirements  and  operating  condi- 
tions and  If  the  railroad  engineers  had  known  more  about  refrigeration.  This 
difficulty  Is  becoming  less  pronounced  with  the  Increasing  tendency  of  the  rail- 
road companies  to  build  and  operate  their  own  refrigerator  cars. 

Some  of  the  latest  types  of  refrigerator  cars,  with  more  and  heavier  Insula- 
tion and  steel  underframes,  weigh  aiq[>roxlmately  50,000  pounds  and  have  a 
capacity  of  90,000  pounds  or  more.  This  results  In  an  unusually  high  propor- 
tion of  dead  w^^t  to  paying  load.  A  weis^t  capacity  of  90,000  pounds,  with 
a  space  capacity  (18)  of  from  2,000  to  2,600  cubic  feet,  Is  far  In  excess  of 
the  possible  weight  of  perishable  products  that  could  be  loaded  Into  one  of  them 
and  still  further  In  excess  of  the  average  weight  of  such  commodities  actually 
loaded  In  them.  The  weight  capacity  of  such  cars  Is  of  no  Interest  to  shippers, 
but  rather  Indicates  the  strength  necessary  In  any  car  for  It  to  withstand  the 
stress  and  strain  to  which  It  Is  subjected  In  trains  of  2,000  tons  and  upward 
handled  by  modem,  powerful  locomotives. 

Most  refrigerator  cars  for  the  transportation  of  fruits  and  vegetables  are  used 
as  ventilator  cars  also,  when  the  weather  Is  not  sufficiently  warm  to  make 
refrigeration  necessary.  Oases  and  heat  given  off  by  the  contents  of  the  car 
should  be  removed  and  replaced  by  purer  and  cooler  air  from  the  outside. 
Air  can  be  passed  throu^  the  car  only  by  keeping  the  ice  hatches  open.  Merely 
opening  the  ice  hatches,  however,  does  not  best  accomplish  this  result.  At  the 
same  time  cinders  and  dust  are  admitted,  to  the  detriment  of  the  lading.  The 
problem  has  been  to  secure  some  mechanical  device  to  attach  to  the  ice  hatches 
which  would  keep  out  cinders  and  dust  and  at  the  same  time  create  a  current 
of  air  through  the  car  by  the  motion  of  the  train.  A  number  of  such  devices 
have  come  Into  use  and  some  of  them  (1)  are  giving  excellent  results. 

False  flooring  makes  It  possible  to  cool  the  contents  of  a  car  more  quickly  by 
allowing  the  cold  air,  coming  Into  the  main  body  of  the  car  from  the  ice  tanlcs, 
to  penetrate  beneath  the  entire  load. 

Many  types  of  Ice  bunkers  are  In  use,  and  there  Is  probably  a  wider  di- 
vergence (9)  in  the  constriirtion  of  Ice  bunkers  than  in  any  other  part  of  the 
car.  The  efficiency  of  the  different  types  will  vary  with  the  commodity,  de- 
pending upon  whether  mild,  medium,  or  sharp  refrigeration  Is  required. 
Further  Improvements  will  be  needed  as  the  volume  capacity  of  cars  Is  In- 
creased and  as  minimum  weights  are  raised. 

"The  most  vulnerable  part  of  a  refrigerator  car,"  says  the  Railway  Age 
Gazette,  "  is  the  Insulation.  Unless  it  Is  applied  correctly  and  substantially,  It 
is  very  apt  to  break  away  after  the  car  has  been  In  service  awhile,  which,  of 
course,  greatly  decreases  the  efficiency  of  the  car.  There  are  several  kinds  of 
Insulation  that  have  been  used,  including  cork,  hair,  flax  fiber,  and  wool  felt. 
While  cork  has  the  best  Insulating  qualities.  It  has  been  found  difficult  properly 
to  maintain  a  car  insulated  with  it  Hair  and  flax  fiber  are  more  generally 
used,  as  they  withstand  better  the  weaving  and  torsional  strains  to  which  a 
car  is  subjected." 

Wool  and  hair  felt  are  good  so  long  as  they  are  kept  dry.  It  Is  practically 
impossible  to  keep  moisture  from  penetrating  the  insulation  of  a  car.  "  These 
materials,  when  once  moist,  seldom  dry  out,  and  the  result  Is  putrefaction, 
giving  rise  to  offensive  odors  which  contaminate  the  goods  in  the  car.**    (9) 
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It  is  interesting  to  note  in  this  connection  that  the  regulations  (2)  promul- 
gated by  the  American  Railway  Perishable  Freight  Association  forbid  the 
loading  into  refrigerator  cars  of  a  great  many  commodities.  The  list  includes 
not  only  such  articles  as  will  leave  an  odor  to  contaminate  perishable  products, 
but  also  such  as  from  their  nature  will  be  liable  to  injure  the  walls  and 
insulation  of  the  cars. 

The  construction  of  a  sufficiently  tight  door  for  refrigerator  cars  has  pre- 
sented many  difficulties.  The  lowest  temperatures  in  the  car  in  cold  weather 
and  the  highest  temperatures  in  warm  weather  are  invariably  found  between 
the  doors.  When  cars  are  under  ice,  the  high  temperatures  here  are  attribu- 
table not  only  to  the  leakage  of  warm  air  from  the  outside  through  the  joints 
of  the  door  but  also  to  the  fact  that  this  portion  of  the  car  is  farthest  removed 
from  the  ice  bunkers. 

What  is  needed  more  than  anything  else  are  reliable  data  on  the  efficiency  of 
refrigerator  cars  of  different  kinds.  Laboratory  tests  alone  would  be  practi- 
cally worthless.  Tests  must  be  made  with  commercial  shipments  under  actual 
everyday  operating  conditions.  The  railroads  and  steamship  companies  them- 
selves, so  far  as  is  known,  have  done  little  along  this  line  beyond  cooperation 
with  outside  agencies.  It  is  a  matter  in  which  the  transportation  companies 
and  the  public  are  both  vitally  interested. 

The  department  of  agriculture  of  Canada  (11)  since  1900  has  used  recording 
thermometers  in  the  cold-storage  compartments  of  steamships  transporting 
Canadian  dairy  and  other  perishable  products  to  England.  The  records  ob- 
tained have  made  it  possible  to  secure  the  cooperation  of  the  steamship  com- 
panies in  effecting  many  improvements  in  the  transportation  of  these  com- 
modities under  refrigeration.  They  have  not  been  used,  however,  to  compare 
the  efficiency  of  different  types  of  refrigerated  compartments. 

Mr.  G.  Harold  Powell,  at  that  time  pomologlst  in  charge  of  fruit  transporta- 
tion and  storage  investigations  in  the  Bureau  of  Plant  Industry,  United  States 
Department  of  Agriculture,  and  his  assistants  did  some  work  of  this  kind  in 
1906  and  1907  with  reference  to  refrigerator  cars  in  the  transportation  of 
citrus  fruits  (12)  from  California.  Other  work  of  the  same  kind  has  since 
been  done  with  other  vegetable  products.  Dr.  M.  E.  Pennington,  chief  of  the 
Food  Research  Laboratory,  Bureau  of  Chemistry,  United  States  Department  of 
Agriculture,  and  her  assistants  have  done  similar  work  with  regard  to  refriger- 
ator cars  In  the  transportation  of  dressed  poultry  (9). 

From  the  experiments  made,  Dr.  Pennington's  conclusions  are  **that  most 
of  the  refrigerated  carriers  of  the  United  States  are  not  able  to  maintain  suffi- 
ciently low  temperatures  during  warm  weather  to  transport  a  low-temperature 
commodity,  such  as  dressed  poultry,  under  the  best  of  conditions.*' 

It  is  admitted  that  the  data  of  this  kind  so  far  secured  are  only  a  small 
beginning.  The  solution  of  the  problem  of  insulating  refrigerator  cars  must 
await  more  extended  and  more  exhaustive  investigations  of  and  experiments 
in  refrigerator-car  efficiency.  What  must  be  determined  is  the  efficiency  of 
cars  of — 

1.  The  same  age  but  different  kinds  of  insulation. 

2.  The  same  age  but  different  quantities  of  the  same  kind  of  insulation. 

3.  The  same  kind  and  quantity  of  insulation  but  different  ages. 

When  these  factors  are  combined  with  such  variable  factors  as  different 
types  and  sizes  of  cars,  different  seasons  of  the  year,  different  commodities  and 
quantities  loaded  in  the  car,  and  different  climatic  conditions,  and  when  it  is 
realized  that  a  single  combination  should  be  tried  many  times  before  general 
conclusions  approximating  accuracy  can  be  drawn,  the  time  and  expense  in- 
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▼olved,  to  say  nothing  of  the  difficulties  that  will  be  encountered,  seem  some- 
what disheartening. 

MechatUodl  refrigeratiotL— In  a  series  of  articles  contributed  to  the  Railroad 
Gazette  and  the  RaUway  Age  Gazette  daring  1907, 1908,  and  1909  (14, 15, 16, 17, 
18, 19,  20),  Prof.  Joseph  H.  Hart,  of  the  University  of  Pennsylvania,  discusses 
the  refrigeration  of  perishable  commodities  as  related  to  transportation,  confin- 
ing liimself  for  the  most  part  to  mechanical  refrigeration.  He  makes  the  fol- 
lowing statement  at  the  outset  (14) : 

It  can  be  stated  that  the  refrigeration  of  cars  by  unit  refrigerating  machines. 
Installed  in  the  cars  and  operated  either  by  the  motion  of  the  car  itself  or  by 
power  received  from  the  engine,  is  impracticable,  not  only  from  a  first-cost  point 
of  view,  but  also  on  account  of  ItJs  very  small  effici^icy. 

In  discussing  the  possibilities  of  refrigeration  by  the  use  of  brine  he  says  ; 

The  possibility  of  having  single-tank  cars  carrying  nothing  but  cold  brine 
connected  with  pipes  through  the  various  cars  and  operated  from  the  locomo- 
tive, very  much  as  the  modem  air-brake  system  is  utilized,  presents  a  possi- 
bility which  from  an  efficiency  point  of  view  is  far  superior  to  the  methods 
now  in  vogue.  *  *  *  There  is  no  doubt  that  it  will  be  developed  as  soon  as 
capable  engineering  experts  take  charge  of  the  problem,  although  such  men 
must  be  capable  not  only  from  a  refrigerating  standpoint  but  from  a  rail- 
road standpoint  as  well. 

Further  consideration  of  the  subject  leads  Prof.  Hart  to  the  conclusion  that 
the  lack  of  Interest  in  mechanical  refrigerator  cars  shown  by  the  railroads  is 
due  both  to  the  "peculiarly  advantageous  position  of  ice"  (17)  and  also  to 
the  ''unreliability  and  inefficiency  of  the  mechanical  refrigerator  car  as  at 
present  constructed"  (18).  The  "advantageous  position  of  ice"  la  well  ex- 
pressed, when  one  considers  Prof.  Hart's  further  statement  that  it  can  be 
manufactured  in  large  quantities  for  50  cents  per  ton  (15).  Natural  ice  is 
sometimes  even  more  economicaL  It  has  been  harvested  for  as  low  as  20  cents 
per  ton.  This  figure,  of  course,  does  not  include  the  cost  of  transportation  to 
distant  storage  houses  nor  the  loss  from  melting. 

Much  refrigeration  energy  goes  to  waste  in  the  loss  of  the  brine  where  salt  is 
used  with  ice  to  secure  lower  temperatures.  Attempts  have  been  made  to  de- 
vise some  appliance  for  catching  and  holding  the  brine  and  so  distributing  it 
around  the  body  of  the  car  as  to  continue  the  action  of  refrigeration  (9).  So 
t&T  as  the  author  is  aware,  the  greatest  success  in  this  direction  has  been 
attained  by  the  Pennsylvania  Railroad  0>.  In  the  latter  part  of  1913  they  put 
into  service  86  all-steel  milk  cars,  each  60  feet  in  length,  for  use  In  transporting 
milk  by  passenger  train  from  western  New  York  and  Pennsylvania  to  Phila- 
delphia and  New  York  Oity.  At  each  end  of  the  cars  are  located  six  brine 
tanks,  in  which  ice  and  salt  are  used.  The  insulated  compartments  at  each 
end  of  the  car  communicate  with  a  vestibule  running  crosswise  the  center  of 
the  car,  so  that  the  efficiency  of  the  refrigeration  is  not  counteracted  at  every 
opening  of  the  side  doors.  The  cost  of  these  cars  is  in  excess  of  $7,000  each, 
and  the  cost  of  operating  them  is  likewise  high.  These  two  factors  will  militate 
against  their  general  adoption  and  use. 

Prot  Hart's  apparent  discouragement  over  the  outlook  for  mechanical  re- 
frigeration in  transportation  is  in  contrast  with  the  view  of  Dr.  Pennington, 
who  says  (9) : 

Looking  into  the  future  through  the  glasses  of  the  present,  one  sees  trains  of 
classified  freight  supplied  with  refrigeration  from  a  portable  mechanical 
source. 

PrecoMng.— It  would  appear  that  the  introduction  of  precooling  also  ha» 
diverted  the  attention  of  railway  manages  from  the  subject  of  mechanical  re- 
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frigeratioii.  The  development  of  precoollng,  however,  has  not  eliminated  the 
necessity  for  the  mechanical  refrigerator  car. 

So  far  as  is  known,  the  first  precooling  done  in  the  United  States  was  by 
Mr.  G.  Harold  Powell  (22),  in  1904,  while  studying  the  causes  of  decay  in 
peaches  during  transit  from  the  Southeastern  States  to  northern  markets. 
Primarily  "the  object  of  precooling  is  to  reduce  the  temperature  of  the  fruit 
as  quickly  as  possible  to  a  point  where  ripening  will  be  retarded  and  decay 
and  deterioration  prevented"  (22).  From  this  point  of  view,  then,  pre- 
cooling in  the  beginning  was  not  an  essential  element  of  transportation.  The 
shippers  provided  it  themselves  with  their  own  facilities  and  before  the  com- 
modities had  been  placed  in  the  refrigerator  car.  However,  inasmuch  as,  prior 
to  the  advent  of  precooling,  the  reduction  of  the  temperature  of  a  perishable 
commodity  started  to  market  was  begun  by  the  carriers  in  refrigerator  cars 
as  an  essential  element  of  the  transportation  service,  it  was  but  a  logical  and 
short  st^  for  the  carriers  to  provide  facilities  for  the  rapid  cooling  of  entire 
carloads  of  perishable  commodities,  after  they  had  been  placed  in  the  car,  and 
to  regard  that  as  an  essential  element  of  the  transportation  service.  (Strictly 
speaking,  this  is  not  precooling,  but  the  original  designation  has  become  fixed.) 
In  some  cases,  shipments  so  cooled  were  forwarded  to  destination  without  any 
ice  being  placed  in  the  bunkers.  In  hot  weather,  where  the  distances  were 
great  and  the  time  in  transit  long,  the  initial  cooling  was  not  sufficient,  of 
course.  Then  came  the  idea  that  the  initial  cooling,  while  not  eliminating  the 
necessity  for  ice,  would  make  possible  great  economies  in  the  use  of  ice  in 
transit  However,  in  a  complaint  (25)  made  to  the  Interstate  Ck>mmerce 
Commission  in  1900,  it  was  testified  by  the  carriers  that,  in  the  refrigeration 
of  citrus  fruit  in  transit  from  (California  to  destinations,  2,000  and  8,000  miles 
distant,  precooling  as  then  practiced  saved  only  from  1  to  2  tons  (26)  of  ice. 
The  normal  amount  used  was  10  to  15  tons. 

In  the  decisions  (27)  of  the  Interstate  ClJommerce  Commission  in  this  case 
will  be  found  an  interesting  and  exhaustive  history  of  precooling,  with  a 
clear  statement  of  the  relative  rights  and  duties  of  shippers  and  carriers. 
Precooling  is  there  viewed  not  as  a  service  that  must  be  performed  by  the 
carriers,  under  the  requirements  of  the  law,  *  and  which  can  not  be  performed 
by  the  shipper,  not  yet  as  a  service  which  the  carrier  may  not  undertake. 
Either  the  carrier  or  the  shipper  may  perform  the  service.  The  affirmation  of 
this  view  of  the  Commission  by  the  Supeme  Court  of  the  United  States*  has 
been  of  great  advantage  to  shippers  of  perishable  products. 

There  are  only  four  precooling  plants  In  the  United  States  which  are  oper- 
ated by  railroads.  The  tendency  has  been,  and  doubtless  will  continue  to 
be,  for  the  shipper  to  perform  the  service  of  precooling.  A  discussion  of  the 
different  methods  employed  and  their  comparative  efficiency  belongs  to  refrig- 
eration rather  than  to  transportation.  It  is  safe  to  say,  however,  that  many 
exaggerated  claims  have  been  made  as  to  the  rapidity  with  which  entire  car- 
loads of  perishable  commodities  have  been  cooled  to  the  requisite  low  tempera- 
ture. Too  many  of  the  claims  have  been  based  on  the  temperature  of  thfe  atmo- 
sphere of  the  car  instead  of  the  temperature  of  the  commodity  itself. 

Where  commodities  are  precooled  In  carload  lots  after  being  loaded  into  the 
car,  and  24  hours  or  more  are  required  for  the  operation,  against  the  economy 
thus  effected  must  be  charged  the  expense  of  delay  to  equipment — a  very 
considerable  item  in  the  aggregate. 

Those  who  are  interested  in  the  technical  details  of  construction  and  opera- 
tion of  precooling  plants  by  the  railroads  will  find  excellent  material  in  a 


^See  par.  2,  sec  1,  act  to  regulate  commerce. 
>  See  282  U.  8.,  199. 
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paper  (29)  read  at  the  joint  convention  of  the  American  Society  of  Refrigera- 
tion Engineers  and  the  American  Association  of  Refrigeration,  lield  at  San 
Francisco  in  September,  1915,  by  Mr.  C.  M.  Qay,  of  Los  Angeles,  in  wMch  he 
describes  the  precooling  plant  of  the  Santa  Fe  System  at  San  Bernardino,  Cal. 
A  description  of  the  two  plants  of  the  Pacific  Fruit  Express  Co.,  one  at  Oolton, 
Gal.,  and  the  other  at  Roseville,  Cal.,  will  be  found  in  the  Railway  Age  Gazette 
of  March  18, 1910(  80,  81). 

In  considering  refrigeration  in  transit,  one  must  not  lose  sight  of  the  credit 
due  refrigeration  engineers.  This  paper  is  concerned  primarily  with  transporta- 
tion. Refrigeration  engineers,  of  course,  will  give  first  place  to  refrigeration. 
Refrigeration  or  transportation,  either  one  alone,  can  accomplish  little  in  a 
wide  distribution  of  perishable  products.    Both  together  can  accomplish  much. 

AuMiary  tervice. — ^As  was  said  in  the  beginning,  in  discussing  the  transpor- 
tation of  perishable  products,  account  must  be  taken  of  some  things  having, 
primarily,  little  connection  with  transportation.  This  is  especially  true  of 
refrigeration  in  transit  Much  has  been  done,  and  much  still  remains  to  be 
done,  in  the  matter  of  mechanical  appliances  and  the  construction  of  icing 
platforms  to  minimize  delay  to  trains  at  icing  stations.  The  normal  procedure 
is  for  a  switch  engine  to  cut  out  the  cars  to  be  iced  and  talie  them  to  an  ice 
house.  Tlie  distance  to  the  ice  house  and  the  number  of  switches  en  route 
contribute  to  delay.  In  addition,  if  the  icing  is  done  at  an  inspection  point, 
the  car  inspectors  and  the  icing  crew  can  not  work  at  the  same  time. 

In  some  sections  of  the  West,  where  the  construction  of  ice  houses  at  freight 
division  points  has  preceded  population,  it  has  been  possible  to  have  the  icing 
platform  and  the  icing  track  in  the  main  yard.  Cars  can  thus  be  iced  and 
engines  changed  at  the  same  time  that  car  inspectors  are  going  over  the  train. 

One  of  the  roads  serving  Denison,  Tex.,  has  experimented  at  that  point  with 
a  specially  constructed  car  to  use  in  reicing  trains  in  transit.  The  car  has  an 
opening  in  the  roof  and  mechanism  for  readily  elevating  blocks  of  ice  to  the 
roof.  On  the  arrival  of  a  train  to  be  reiced,  a  switch  engine  moves  the  car 
along  an  adjacent  track.  The  ice  is  hoisted  and  transferred  from  the  roof  of 
the  ice  car  as  trcm  an  icing  platform.  It  is  doubtful  if  the  saving  effected 
offsets  the  expense  of  the  additional  handling  of  the  ice. 

Many  existing  storage  ice  houses  were  built  in  the  early  days  of  car  refrig- 
eration, when  the  importance  of  good  insulation  was  not  fully  appreciated.  As 
a  result  there  have  been  great  losses  of  ice  by  melting  in  storage.  An  example 
of  improvement  and  greater  efficiency  in  this  respect  is  afforded  by  the  rein- 
forced, fireproof,  concrete  ice  house,  insulated  with  fine  regranulated  cork, 
built  during  the  latter  part  of  1913  by  the  Northern  Pacific  Railway  at  Pasco, 
Wash.  (82). 

In  the  beginning  railway  managements  were  skeptical  of  the  success  of  refrig- 
erator cars.  They  would  haul  them  at  the  entire  risk  of  anyone  who  was 
foolish  enough  to  build  and  use  them,  but  tlie  ronds  themselves  could  not  afford 
to  build  or  own  them.  Hence  came  the  private  car  company  and  the  anomaly 
of  a  carrier  paying  for  the  privilege  of  moving  another's  car  over  its  roadway 
instead  of  charging  for  the  service  of  furnishing  the  roadway.  In  the  anomaly, 
now  the  normal,  was  recognized  the  duty  of  rail  carriers  to  furnish  vehicle  as 
well  as  roadway. 

The  rise  of  the  private  car  lines  was  accompanied  by  discriminations  in  car 
supply  and  abuses  in  refrigeration  service  until  legislation  was  invoked  to  end 
a  divided  responsibility.  With  all  responsibility  placed  on  the  carriers,  the 
wisdom  of  building,  owning,  and  controlling  absolutely  their  refrigerator  equip- 
ment became  apparent.    It  is  true  that  from  the  beginning  some  lines  followed 
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this  course.  The  territory  served  by  refrigerator  cars  of  private  ownership 
has  become  limited  in  comparison  with  its  extent  a  decade  ago. 

Possibly  the  greatest  improvement  In  the  efficiency  of  our  system  of  refrig- 
eration in  transit  has  come  with  the  organization  of  separate  bureaus  or  depart- 
ments on  individual  systems  of  railroad,  whose  duties  are  restricted  to  the 
handling  of  refrigeration  only.  In  some  cases,  as  with  the  Great  Northern, 
the  Illinois  Central  (33),  and  the  Frisco  System,  the  cars  are  owned  and 
operated  directly  by  the  railroad  company  and  the  employees  of  the  refrig- 
eration department  are  direct  employees  of  the  railroad  company.  In  other 
cases,  as  on  the  Santa  Fe,  the  Union  Pacific,  and  the  Southern  Pacific  systems, 
subsidiary  companies  have  been  organized  in  which  is  vested  the  ownership  of 
the  cars.    All  refrigeration  matters  are  handled  by  these  companies. 

The  refrigeration  company  makes  frequent  surveys  of  all  producing  sections 
which  it  serves  and  secures  estimates  of  the  prospective  production  of  all  com- 
modities that  will  be  handled  in  its  cars.  It  looks  after  such  matters  as  the 
purchase  and  building  of  new  cars,  the  maintenance  of  its  cars,  car  supply,  ice 
supply,  and  reicing  in  transit  The  relations  between  the  refrigeration  company 
and  the  railroad  company  are  exceedingly  close,  and  for  all  practical  purposes 
the  two  may  be  regarded  as  ona  However,  whether  the  refrigeration  service  is 
handled  by  a  separate  bureau  or  department  of  the  railroad  or  by  a  subsidiary 
company,  it  has  been  demonstrated  that  this  method  results  in  greater  efficiency 
than  when  the  service  is  handled  by  officials  and  employees  charged  with  other 
duties  also.  It  has  been  an  advantage  to  both  carriers  and  shippers  and  has 
developed  improvements  in  the  service  of  refrigeration  in  transit  more  rapidly 
than  would  otherwise  have  been  possible. 

At  the  present  time  the  refrigeration  service  is  conducted  in  this  way  on 
some  seven  or  eight  of  the  large  railroad  systems,  which  include  about  one-fifth 
of  the  entire  mileage  of  the  United  States. 

FBOTBCnOlf  AQAIN8T  nUCBZINO. 

Refrigeration  is  the  process  of  keeping  cold  in  and  heat  out  When  the 
seasons  are  reversed  it  sometimes  becomes  necessary  to  keep  heat  in  and  cold 
out  The  commodities  requiring  heat  in  winter  are  few  in  comparison  with 
those  requiring  refrigeration  in  summer.  Apples  and  potatoes  are  the  principal 
ones.  For  20  years  potato  shippers  in  the  United  States  have  sought  a  means 
of  protection  against  freesing  that  would  combine  efficiency  and  economy. 
Considering  the  advanced  stage  of  the  art  of  refrigeration  in  transit,  it  is 
surprising  that  so  little  has  been  done  in  the  line  of  heater  service.  Many 
of  the  methods  still  employed  might  be  termed  archaic 

The  act  to  regulate  conmierce  does  not  q[>eciflcally  lay  upon  carriers  the 
obligation  to  provide  protection  against  freezing  in  transit  As  a  consequence, 
tariffs  covering  this  service,  quite  unlike  those  covering  refrigeration,  name 
one  rate,  when  the  responsibility  for  protection  and  the  risks  of  freezing  are 
assumed  by  the  shipper,  and  a  higher  rate  when  the  responsibility  and  risks 
are  assumed  by  tlie  carrier. 

In  the  evolution  of  our  tranc^rtation  practices,  things  are  now  required 
of  carriers  that  were  once  optional  with  them«  Prior  to  1800  in  the  United 
States,  live  stock  was  driven  to  market  (84).  For  some  time  subsequent  to 
that  date  a  sliipper  would  not  have  ordered  stock  cars  from  a  railroad  with  any 
hGQe  of  getting  them ;  nor  would  the  question  of  forcing  a  railroad  to  furnish 
them  have  been  seriously  considered.  There  were  no  refrigerator  cars  prior 
to  1866,  and  the  same  thing  was  true  of  railroads  furnishing  that  class  of 


Digitized  by 


Google 


OONSEBVATION  OF  NATURAL  RESOURCES.  409 

equlpm^it  Today  one  orders  cars  of  either  of  those  two  classes,  confident 
of  receiving  them  and  with  no  thought  of  any  question  being  raised  as  to 
the  duty  of  carriers  to  furnish  them. 

That  point  has  not  yet  been  reached  with  regard  to  heater  cars,  but  is 
rapidly  being  approached.  On  a  complaint  by  New  England  potato  shippers 
(85)  the  Interstate  Commerce  Commission  in  1912  declined  to  express  any 
opinion  as  to  the  obligation  of  carriers  in  general  to  famish  protection  against 
cold.  They  were  convinced,  however,  that  there  was  no  distinction  in  principle 
between  the  obligation  to  furnish  refrigeration  and  the  obligation  to  furnish 
heat  In  1018,  in  considering  the  transportation  of  potatoes  in  winter  from 
points  in  Wisconsin  and  Minnesota  (86-^7),  they  were  somewhat  more  inclined 
to  the  Idea  of  carriers  being  required  under  the  law  to  furnish  heater  service. 

It  would  appear  to  be  a  simple  enough  matter  to  protect  perishable  products 
from  extreme  cold  in  transit  by  the  construction  of  a  car  with  the  necessary 
amount  of  Insulation.  The  very  high  initial  cost  of  such  a  car,  together  with 
correspondingly  higher  maintenance  and  operating  costs,  makes  Its  use  Imprac- 
tical. As  a  result  some  means  of  generating  heat  within  the  car  must  be  relied 
upon. 

In  New  England  there  is  In  use  for  potato  shipments  an  Insulated  car  per- 
manently equipped  with  heating  apparatus  built  underneath.  The  fuel  is 
kerosene  oil,  and  the  heat  Is  conducted  by  pipes  to  the  Interior  of  the  car. 
Even  In  New  England  not  all  potato  shippers  use  this  car.  Many  claim  It  is 
more  economical  to  follow  the  practice  prevailing  elsewhere  of  using  a  portable 
lieater  and  sending  a  man  along  to  look  after  It 

Experiments  have  been  made  with  dilferent  kinds  of  fuel  and  heaters  (88). 
Alcohol  (45),  charcoal  (39),  coal,  and  oil  have  been  tried.  Whatever  the 
fuel,  any  portable  heater  which  necessitates  the  frequent  opening  of  the  car 
door  is  objectionable  on  that  account  alone.  However,  the  portable  heater  con- 
tinues to  hold  its  own,  in  the  absence  of  any  other  method  combining  equal 
efficiency  and  greater  economy. 

A  storage  system  (40)  of  heating  was  devised  some  10  years  ago  and  given 
extensive  trial  (41)  on  the  Chicago,  Burlington  &  Qulncy  Railroad,  which  had 
about  100  cars  equipped  with  the  device.  The  heating  mechanism  consisted  of 
an  Iron  cylinder,  containing  corrugated  terra  cotta  brick,  placed  In  each  Ice 
bunker.  Heat  was  secured  by  steam  from  the  locomotive.  Each  car  was 
equipped  with  a  thermometer  having  the  bulb  on  the  Inside  and  a  registering 
plate  on  the  outside. 

Cars  thus  equipped  were  satisfactory  In  protecting  perishable  commodities 
from  freezing,  but  certain  operating  conditions  made  It  advisable  to  discontinue 
their  use  In  heater  service.  To  secure  the  best  results  In  heater  service  It  was 
necessary  to  assign  them  to  certain  runs  on  which,  at  division  and  set-out 
points,  were  located  facilities  for  securing  steam  from  roundhouses.  Restrict- 
ing their  use  in  this  way  increased  the  road's  empty-haul  expense  and  made 
impossible  interchange  with  other  roads. 

So  far  as  is  known  no  experiments  have  been  made  with  electric  heaters, 
with  current  generated  by  the  axle  of  the  car.  Initial  cost  doubtless  would 
condemn  sucb  a  device  at  the  present  time  even  if  it  were  theoretically 
efficient 

Any  mechanism  permanently  attached  to  the  car  must  be  so  located  as  not 
to  take  up  cargo  space  nor  to  hinder  epeeAj  loading  and  unloading.  Whatever 
system  is  adopted  of  securing  heat  from  the  locomotive  or  from  the  movement 
of  the  car,  account  must  be  taken  of  the  more  or  less  long  periods  when  a  car 
is  standing  in  terminal  yards  awaiting  transfer  from  one  road  to  another. 
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It  seems  altogether  probable  that  some  method  of  heating  by  steam  (42) 
from  the  locomotive  will  be  perfected.  It  would  appear  altogether  feasible  to 
use  in  the  steam  heating  of  refrigerator  cars  the  same  thermostatic  devices 
as  are  in  use  on  passenger  cars  (43-44). 

SPECIFIC    COMMODrriES. 

Bananas. — It  may  be  of  interest  to  call  attention  to  the  special  requirements 
of  certain  commodities.  Bananas  have  been  imported  into  the  United  States 
since  1872  (1).  They  are  most  palatable  If  subjected  to  a  ripening  process 
after  the  bunches  are  cut  from  the  plant.  Their  extreme  sensitiveness  to  even 
moderate  changes  in  temperature  make  the  utmost  care  jiecessary  in  handling 
them.  They  are  distributed  by  rail  from  different  ports  to  all  parts  of  the 
United  States  and  Canada,  and  have  come  to  be  an  important  part  of  the 
food  of  the  people.  The  greater  part  of  the  business  Is  in  the  hands  of  one 
company,  which  controls  every  feature  from  production  on  its  own  plantations 
to  placing  the  fruit  in  the  hands  of  the  consumer.  Its  own  steamships  are 
specially  constructed  for  maintaining  proper  temperatures,  and  its  own  attend- 
ants accompany  every  car  from  port  to  destination.  This  is  a  special  Industry 
where  little  has  been  left  to  the  rail  carriers  In  originating  improved  methods 
of  service,  but  the  enormous  increase  thus  brought  al)out  In  the  consumption  of 
bananas  in  the  United  States  Indicates  the  possibilities  with  other  products. 

Another  company  has  come  into  the  field  using  steamships  with  specially 
constructed  holds  for  the  importation  of  bananas  from  Hawaii  (46). 

Fish, — Unlike  fresh  meats,  fish  are  best  preserved  by  being  packed  in  ice  (1). 
Shelled  oysters,  on  the  other  hand,  lose  flavor  by  coming  In  contact  with  ice 
and  are  best  transported  In  sealed  cans,  around  which  the  ice  Is  packed.  The 
transportation  of  fish  and  oysters  in  the  United  States  is  accomplished  almost 
entirely  by  express,  and  so  efficient  are  the  methods  of  preservation  in  transit 
that  Atlantic  coast  cities  regularly  receive  car-lot  shipments  of  fish  from  the 
Pacific  northwest,  a  distance  of  more  than  3,000  miles. 

MUk. — In  some  of  the  continental  countries  of  Burope  milk  has  been  frozen 
in  blocks  and  transported  in  that  form  (1).  Condensed  or  evaporated  milk, 
canned,  as  well  as  powdered  milk,  has  served  as  a  substitute  for  fresh  milk  in 
sections  remote  from  dairy  herds.  Improved  transportation  methods  now  make 
it  possible  for  even  the  poorest  in  our  large  cities  to  have  fresh  milk  dally.  As 
cities  have  grown  larger  and  as  the  suburban  sections  formerly  given  over  to 
dairying  and  truck  gardening  have  receded,  it  has  become  more  and  more 
impossible  for  the  people  to  be  supplied  with  fresh  milk  brought  in  by  wagon. 
To-day  New  York  and  Boston  are  receiving  milk  from  sections  as  far  as  300 
and  400  miles  distant  In  1905  three  of  the  principal  carriers  serving  New 
York  City  (53)  agreed  to  carry  milk  to  that  point  in  refrigerator  cars. 

At  the  present  time  many  solid  milk  trains  are  run  to  New  York  daily.  The 
cars  of  these  trains  are  built  and  equipped  similarly  to  baggage  and  express 
cars,  for  handling  in  passenger  trains  at  high  speeds,  and  the  trains  are  run 
on  passenger  schedules. 

The  metropolitan  district  of  Bostoa  receives  about  60  carloads  of  milk 
dally  (47),  practically  all  of  it  arriving  under  refrigeration  when  the  weather 
is  warm  enough  to  require  it  Some  is  handled  by  the  express  companies  in 
their  regular  service,  which  includes  pick-up  and  delivery  by  wagon.  Some  is 
handled  by  the  express  companies  at  a  lower  rate,  conditioned  on  no  pick-up  or 
delivery  service.  Some  is  handled  by  the  railroad  companies  in  baggage-car 
service.  Some  carloads  arrive  in  passenger  trains  in  milk  cars,  and  much  of 
it  arrives  in  insulated  box  cars  in  freight  trains.    The  baggage  car  and  express 
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shipments  are  not  refrigerated,  making  necessary  the  use  of  cans  Jacketed  to 
maintain  low  temperatures  secured  before  the  milk  is  put  on  the  train. 

Rapid  Increase  in  the  population  of  other  cities  raises  the  question  of  ade- 
quate milk  supply,  and  improved  service  and  facilities  for  the  transportation 
of  this  commodity  are  increasingly  in  demand.  One  of  the  most  important 
things  is  the  question  of  refrigeration  for  small  shipments.  The  system  of 
rates  prevailing  in  New  England  is  not  all  that  could  be  desired  (48),  and 
more  reasonable  rates  are  needed  in  some  sections.  Reference  has  been  made 
to  the  improved  cars  of  the  Pennsylvania  Railroad.  Taking  the  traffic  as  a 
whole,  throughout  the  country,  probably  the  thing  most  urgently  needed,  next 
to  adequate  loading  facilities,  is  a  car  affording  efficient  refrigeration  for  the 
pick-up  service  of  a  local  run. 

Live  poultry, — ^For  many  years  the  transportation  of  live  poultry  in  the 
United  States  was  confined  to  less  than  car-lot  shipments  in  portable  coops  by 
express.  At  the  present  time,  large  cities,  particularly  New  York,  receive  from 
distances  of  1,000  and  2,000  miles,  almost  daily,  many  carload  shipments  by 
freight  service  in  specially  constructed  live  poultry  cars.  Few,  if  any,  of  the 
railroads  ovm  any  equipment  of  this  kind.  It  is  practically  all  owned  by  two 
private  companies  (IS)  with  whom  shippers  must  contract  for  the  use  of  the 
cars. 

They  are  constructed  with  tiers  of  coops  on  each  side  of  a  central  aisle.  In 
some  cases  the  coops  are  removable,  in  other  cases  they  are  permanently  built 
into  the  cars.  Provision  is  made  for  the  transportation  of  feed  and  water,  with 
an  attendant  in  charge.  The  sides  of  the  coops  are  of  wire  netting,  and  no 
method  has  yet  been  devised  for  adequately  protecting  the  fowls  in  extremely 
cdd  and  inclement  weather. 

Lk>e  Hock, — ^The  prevailing  type  of  vehicle  used  for  the  transportation  of 
meat  animals  is  the  ordinary  slatted  car.  Some  are  permanently  double-decked 
for  the  more  economical  carriage  of  sheep,  goats,  and  hogs.  Practically  all  of 
them  may  be  double-decked,  if  necessary. 

Many  of  the  cars  used  in  the  United  States  are  owned  by  private  car  com- 
panies (18).  The  number  of  those  owned  by  railroad  companies  increased  86 
per  cent  (5,  6)  between  1902  and  1913.  Their  capacity  increased  from  an 
average  of  25  tons  to  an  average  of  81  tons.  In  1902  stock  cars  comprised  8.7 
per  cent  of  the  total  number  of  cars  owned  by  the  railroads  and  in  1913,  3.4 
per  cent  Many  of  them  are  now  built  with  a  weight  carrying  capacity  of 
80,000  and  90,000  pounds.  This  indicates  not  the  weight  of  animals  actually 
put  into  them,  but  rather  the  fact  of  steel  underframes  and  strength  to  with- 
stand the  hard  usage  of  heavy  trains  drawn  by  powerful  locomotives. 

Some  cars  are  still  equipped  with  watering  troughs  and  facilities  for  feeding 
in  transit.  The  necessity  for  this  equipment  was  largely  eliminated  by  the 
passage  in  1873  of  a  Federal  law  requiring  animals  to  be  unloaded  for  feed, 
rest,  and  water  at  least  once  every  28  hours.  (The  law  was  amended  in  1906 
extending  the  time  to  36  hours  at  the  option  of  the  shipper.) 

The  time  required  to  load  and  unload  live  stock  is  an  important  element  in 
the  cost  of  transportation  (34).  On  some  roads  certain  days  are  designated 
for  the  handling  of  live  stock.  *'  Empties  "  are  distributed  over  a  division  one 
day  and  on  the  following  day  the  loaded  cars  are  picked  up.  As  many,  if  not 
most,  stock-loading  stations  have  pens  with  only  one  chute,  much  time  is 
consumed  by  the  locomotive  having  to  "  spot "  the  cars,  one  after  another,  at 
the  chute.  If  the  cars  could  all  be  loaded  and  ready  on  the"^  arrival  of  the 
train,  much  time  and  expense  would  be  saved.  With  this  end  in  view,  a  Texas 
man  (49)  in  1904  devised  a  stock  car  with  end  doors  and  platforms  ad  Just- 
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able  over  the  couplers.  The  Idea  was  to  "spot"  one  car  at  the  chute  and 
drive  the  animals  through  the  cars.  No  information  is  at  hand  throwing  light 
on  the  practical  objection  that  prevented  the  general  adoption  of  this  car. 

The  Government  lines  of  Argentina  have  a  stock  car  with  end  doors,  which  is 
commended  by  an  American  observer  (66)  as  being  superior  to  the  cars  in  use 
in  the  United  States  in  the  matter  of  loading  and  unloading. 

In  some  sections  of  the  country  live-stock  rates  are  still  made  on  a  per-car 
basis,  the  rate  varying  with  the  length  of  the  car.  It  would  be  more  logical 
to  put  all  such  rates  on  a  weight  basis,  which  would  remove  the  temptation 
for  shippers  to  overcrowd  animals  in  an  effort  to  economize  in  freight  charges. 
Even  when  rates  are  provided  on  a  weight  basis,  the  tendency  is  to  overcrowd 
animals  in  order  to  avoid  fractional  car  lots,  which  must  pay  the  minimum  car- 
load weight  Overcrowding  results  In  deterioration  and  loss  of  animals  and  is 
a  most  prolific  source  of  claims  against  the  carriers. 

Among  contrivances  for  the  comfort  and  care  of  animals  in  transit  atten- 
tion is  called  to  a  device  of  the  Frisco  Railroad  for  spraying  (5)  hogs  in  cars 
with  cool  water  to  prevent  their  dying  of  heat. 

Some  roads  lease  their  stock  pens  to  private  companies  that  sell  feed  and 
furnish  assistance  in  loading  and  unloading  and  caring  for  animals.  There 
is  much  complaint  in  some  sections  of  exorbitant  prices  of  feed,  brutality  to 
animals,  lack  of  water,  and  insanitary  pens  under  this  system. 

EXPRESS   COMPANIES. 

What  has  been  said  of  railroads  applies,  for  the  most  part,  to  the  ezprem 
companies  as  well.  They  provide  a  service  similar  in  every  respect,  but  with 
greater  speed  as  the  principal  element  In  addition,  they  collect  packages 
from  the  homes  and  business  places  of  their  patrons  and  at  destination  de- 
liver them  to  such  places.  They  do  both  a  carload  and  a  less-than-carload 
business.  So  far  as  is  known,  only  one  of  the  express  companies  of  the  United 
States  has  any  refrigerator  cars  of  its  own.  This  company  has  recently  added 
to  its  refrigerator  equipment  (51)  85  cars  with  steel  underframes,  50  feet  in 
length,  of  a  weight  capacity  of  60,(XX)  pounds,  and  with  a  bunker  capacity  of 
14,000  pounds  of  ice.  The  other  companies  secure  their  refrigerator  equipment 
from  some  one  of  the  roads  over  which  they  operate. 

In  the  territory  served  by  one  of  the  large  express  companies,  no  carload  express 
service  with  refrigeration  is  available.  This  is  apparently  due  to  two  causes. 
The  territory  in  question  is  comparatively  dose  to  the  largest  markets  of  the 
country  and  most  conunodlties  under  refrigeration  will  reach  those  markets 
by  freight  train  without  deterioration.  In  addition,  any  rate  low  enough  to 
secure  the  business  by  express  would  have  to  be  so  low  that  the  railroad  com- 
pany's share  of  it  would  be  less  than  the  freight  rate.  The  Increasing  produc- 
tion of  commodities  more  highly  perishable  and  the  exigencies  of  changed 
market  conditions  strongly  indicate  a  need  for  express  refrigerator  service 
in  this  section.  A  sense  of  both  duty  and  good  business  demands  that  the 
railroads  having  contracts  with  the  express  company  in  question  no  longer 
stand  in  the  way  of  such  service. 

ELECTRIG  LINES. 

Electric  traction  came  as  a  substitute  for  the  horse,  and  electric  lines  were 
confined  at  first  solely  to  the  handling  of  passengers.  They  are  now  invading 
the  field  of  freight  traffic  and  some  of  the  older  steam  roads  are  electrifying 
portions  of  their  lines.    In  some  cases  the  handling  of  freight  was  virtually 
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forced  on  the  electric  roads  in  developing  passenger  business  (53).  In  other 
cases  they  undertook  it  voluntarily  for  additional  revenue. 

The  electrically  operated  interurban  lines  of  the  United  States  are  furnishing 
a  most  valuable  service  in  the  transportation  of  fruit,  vegetables,  and  milk  from 
near-by  producing  sections  to  large  cities.  The  train  unit  being  a  single  car, 
frequent  service  with  many  stops  is  practicable.  Farmers  are  able  to  send 
their  produce  to  market  \^thout  the  long  wagon  hauls  so  generally  necessary 
to  reach  stations  of  steam  roads. 

The  chief  problems  yet  to  be  solved  are  satisfactory  terminals  near  the 
principal  city  market  and  the  running  of  freight  cars  through  the  streets  so  as 
to  avoid  interference  with  the  handling  of  passengers. 

Electric  traction  would  be  no  obstacle  to  the  steam  heating  of  perishable 
products  in  winter.  Steam  roads  that  have  electrified  their  New  York  ter- 
minals have  solved  the  problem  of  steam  heat  for  passenger  cars  by  the  use 
of  an  electric  steam  boiler. 

The  use  of  electricity  might  be  more  desirable  from  the  standpoint  of  me- 
chanical refrigeration. 

WATER  CABBIEB8. 

In  considering  transportation  by  water,  attention  necessarily  must  be  given 
to  transoceanic  service  as  well  as  to  coastwise  and  Inland  boat  service.  Only 
a  comparatively  few  perishable  products  are  handled  in  transoceanic  service, 
such  as  fresh  meats,  citrus  fruits,  apples,  and  butter.  As  it  is  possible  on  ship- 
board to  secure  efficient  mechanical  refrigeration,  the  questions  of  most  im- 
portance are  rates,  port  facilities,  and  availability  of  space  on  direct  sailings. 

United  States  butter  for  Hongkong  has  to  be  forwarded  by  Australia  and 
transshipped  at  Sydney  (54).  (Canadian  apples  for  Buenos  Aires  have  to  be 
forwarded  by  British  ports  and  transshipped  there  (11).  The  greatest  tonnage 
involved  is  undoubtedly  tliat  of  frozen  and  chilled  beef  from  New  Zealand, 
Australia  (55),  and  the  Argentine  (56)  and  there  is  apparently  no  shortage  of 
refrigerator  space  for  this  class  of  traffic. 

Mr.  David  Lubin,  delegate  from  the  United  States  to  the  International  In- 
stitute of  Agriculture,  at  Bome,  has  called  frequent  attention  to  tlie  question 
of  ocean  freight  rates  and  the  necessity  for  effective  governmental  control  of 
both  rates  and  service. 

Port  f adlitieB  for  the  proper  transfer  of  cargo  between  cars  and  vessels  in- 
clude tracks,  wharves,  warehouses,  and  mechanical  appliances  for  handling 
packages  (57).  In  the  transportation  of  perishable  products  the  first  essential 
is  to  get  them  from  refrigerator  cars  into  the  refrigerated  compartments  of 
vessels  and  vice  versa  in  the  shortest  possible  apace  of  time. 

An  interesting  case  has  developed  in  recent  years  on  the  Great  Lakes.  Two 
routes  were  available  for  the  movement  of  dairy  products  to  Atlantic  sea- 
board cities  from  the  States  of  Wisconsin  and  Minnesota.  Rates  by  the  all- 
rail  route  were  higher  than  by  the  rail-lake-and-rail  route,  but  lack  of  re- 
frigerated space  on  the  railroad-controlled  steamers  between  Duluth  and  Buffalo 
made  the  latter  route  impossible.  Appeal  to  the  Interstate  Commerce  Com- 
mission was  necessary  (58)  to  secure  refrigeration.  The  commission  has 
since  required  (50)  the  railroads  involved  to  relinquish  control  of  the  boat 
lines.  Sufficient  time  has  not  yet  elapsed  to  determine  what  facilities  will  be 
available  in  the  future. 

On  the  eastern  coast  of  the  United  States  there  has  been  a  considerable 
movement  of  perishable  oommoditieB  by  coastwise  steamers  from  Jacksonville, 
Savannah,  Charleston,  and  Norfolk  to  Baltimore,  Philadelphia,  and  New  York. 
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For  the  most  part  refrigeration  has  not  been  necessary,  but  improved  facilities 
would  undoubtedly  increase  the  traffic. 

On  the  Ghesapeal^e  Bay  and  around  Norfolk,  Va.,  every  variety  and  size  of 
craft  is  available  for  the  transportation  of  perishable  farm  products  (60).  In 
some  cases  it  is  transported  to  market  and  in  other  cases  it  is  thus  assembled 
for  forwarding  on  ocean-going  steamships  or  in  carload  lots  by  rail.  Similar 
traffic  exists  at  numerous  other  coast  points. 

The  National  Association  of  Railway  Commissioners  has  had  occasion  fre- 
quently to  call  attention  to  the  necessity  for  reviving  transportation  on  the 
rivers  of  the  United  States  (67).  The  possibility  of  water  transportation  has 
been  a  most  potent  factor  in  the  reasonableness  of  freight  rates  by  rail.  It 
may  be  noted  here  that  the  State  of  Alabama  controls  water  carriers  within 
its  borders  as  effectively  as  it  controls  rail  carriers.  To  one  who  has  given 
exclusive  attention  to  rail  transportation  the  volume  of  perishable  products 
handled  on  the  rivers  of  the  United  States  will  come  as  a  surprising  revelation 
(60).  A  close  observer  attributes  the  decline  of  traffic  (61)  on  the  Mississippi 
River  to  the  failure  for  the  last  hundred  years  to  improve  terminal  facilities, 
methods  of  handling  cargo,  and  the  type  of  boat.  Undoubtedly  similar  condi- 
tions exist  on  other  streams.  If  this  is  true  of  ordinary  freight,  how  much  more 
essential  is  it  that  such  defects  be  remedied  in  order  that  adequate  trans- 
portation facilities  be  had  for  perishable  foodstuffs? 

UNIFORM    GAUGE. 

Returning  to  rail  carriers,  it  will  be  well  to  consider  some  features  of  track 
and  motive  power  susceptible  of  improvement  in  the  handling  of  perishable 
products.  Questions  of  rates,  long  established  practices,  and  miscellaneous 
services  also  will  be  dealt  with  as  they  afford  help  or  hindrance  to  a  wider  and 
more  efficient  distribution  of  perishable  foodstuffs. 

The  gauge  of  a  railroad  is  sometimes  determined  by  the  topography  of  the 
country  traversed  and  sometimes  by  the  desire  to  build  it  as  cheaply  as  possible. 

In  the  beginning,  in  the  United  States,  lines  were  short  and  detached  and 
had  only  a  local  traffic.  As  they  were  extended  and  connected,  'the  economy  of 
forwarding  shipments  to  destination  without  transfer  from  one  car  to  another 
en  route  made  the  need  of  a  uniform  gauge  very  apparent.  X^*s  need  was 
greatly  augmented  as  the  tonnage  of  perishable  commodities  increased.  Trans- 
fers of  "dead  freight"  merely  brought  delay  and  an  increased  cost  of  doing 
business.  Transfer  of  products  under  ice  or  heat  might  result  in  the  loss  of 
the  entire  shipment. 

A  uniform  gauge  of  4  feet  8|  inches  was  adopted  by  the  railroads  of  the  United 
States  in  1886  (62)  as  the  **  standard  gauge."  At  the  present  time  only  one 
road  of  more  than  average  importance  has  any  considerable  narrow-gauge 
mileage.  Of  2,600  miles  on  this  line,  approximately  one-fourth  has  a  gauge  of 
8  feet  In  sfplte  of  the  extremely  mountainous  character  of  the  country  trav- 
ersed, plans  are  being  made  to  change  this  to  standard  gauge.  The  increasing 
production  of  fruit,  which  must  be  moved  under  refrigeration,  in  the  section 
served  by  this  line  is  an  important  factor  In  the  proposed  change  of  gauge. 

The  question  of  diversity  of  gauge  is  coming  to  the  front  in  Central  America. 
In  Australia,  where  there  are  four  different  gaupw,  4  feet  8i  Inches  was 
decided  upon  as  the  standard  gauge  In  1913,  after  more  than  60  years  of 
discussion  (62). 

As  the  great  plains  of  Russia  are  populated  and  developed,  undoubtedly 
the  central  States  of  Europe  will  draw  foodstuffiBi  from  that  section.    The 
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central  States  have,  for  the  moBt  part,  a  gauge  of  4  feet  8i  inches,  while  the 
Russian  gauge  is  5  feet 

The  prevailing  gauge  in  India  is  5i  feet,  though  there  are  other  gauges 
in  the  country.  In  1904,  50  per  cent  of  the  mileage  of  Africa  was  of  81-foot 
gauge  (83),  and  there  were  a  half  dosen  or  more  other  gauges.  Much  of  the 
railway  mileage  of  that  country  will  be  unconnected  for  many  years,  but  it  is 
sifniflcant  that  there  is  a  diversity  of  gauge  in  adjoining  areas  cmitrolled 
by  the  same  power. 

Argentina  (64)  has  three  gauges  while  Brazil  has  six  (66).  The  meter 
gauge  prevails  in  Brazil  whUe  the  greater  part  of  the  mileage  of  Argentina 
is  5i  feet  In  1904  Brazil  was  planning  the  widening  of  some  gauge,  and  in 
1906  the  Great  Western  Railway  of  that  country  was  arranging  to  change 
some  line  from  a  gauge  of  5  feet  8  inches  to  a  gauge  of  one  meter.  In  the 
same  year  of  1905,  Argentina  was  planning  the  construction  of  some  addi- 
tional narrow-gauge  mileage. 

The  fact  that  three-fourths  of  the  railway  mileage  of  the  world  is  of  the 
BritiRb  standard  gauge  of  4  feet  81  inches  Is  no  argument  that  the  rest  of 
the  mileage  should  be  changed  to  that  gauge.  Oommerce  can  not  be  limited 
by  international  boundary  lines,  and  each  continent  at  least  ought  to  adopt 
a  uniform  gauge  for  all  of  its  railways.  The  countries  of  South  America 
(66),  while  railway  building  there  is  yet  in  its  infancy,  have  an  excellent 
opportunity  to  avoid  the  costly  experiment  of  a  diversity  of  gauges. 

ICOBE  FOWEBrXTI.  L000M0TIVB8. 

From  the  standpoint  of  the  shipper,  the  use  of  more  powerful  locomotives 
can  hardly  be  regarded  as  an  improvement  in  transportation  service.  There 
is  good  ground  for  believing  that,  in  the  handling  of  live  stock  and  perishable, 
their  use  is  a  positive  detrim^t  (67)  under  certain  operating  practices  pre- 
vailing in  some  sections  of  the  United  States.  The  practices  referred  to  are 
the  putting  into  a  train  of  the  maximum  tonnage  for  which  its  locomotive  is 
rated  and  the  holding  of  trains  at  terminals  till  full  tonnage  is  secured.  The 
latter  Is  not  so  common  as  the  former,  especially  with  live  stock  and  perishable, 
but  there  are  instances  of  it 

Giving  locomotive.s  their  maximum  tonnage  does  not  depend,  of  course,  on  the 
size  of  the  locomotive.  It  results,  however.  In  slower  time  than  live  stock  and 
perishable  should  make  and  leads  to  agitation  for  legislation  limiting  the  length 
of  trains.  Some  of  the  States  of  the  Union  provide  a  more  equitable  remedy 
by  prescribing  the  speed  at  which  these  commodities  shall  move. 

Slow  movement  of  live  sti»ck  and  jxTislialile  results  in  many  claims  (some- 
times Involving  exiKMisivp  litiiratlon)  on  account  of  the  failure  of  consignments 
to  reach  the  market  when  prices  were  more  favorable.  Anything  tending  to 
lighten  the  economic  burden  of  the  loss  and  damage  claim  bill  now  borne  by 
the  country  is  to  be  welcomed. 

The  long  train,  drawn  by  the  modern,  heavy  locomotive,  is  subjected  to  un- 
usual shocks  in  stoi)ping  and  starting,  and  is  more  likely  to  break  In  two, 
which,  with  cars  equipped  with  air  brakes,  causes  even  worse  shocks.  All 
this  has  been,  and  is,  a  fruitful  source  of  live-stock  claims. 

The  slow  movement  of  live  stock,  with  Federal  legislation  requiring  animals 
to  be  unloaded  at  least  every  36  hours  for  feed,  rest,  and  water,  Involves 
additional  expense  to  the  shipper  and  further  deterioration  of  the  animals  with 
every  unloading. 

The  economy  of  full  tonnage  has  been  mathematically  demonstrated  in  the 
handling  of   low-grade  commodities   on   double-track   lines   of  dense   trafflc. 
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Single-track  roads,  with  lighter  traffic  and  a  greater  proportion  of  live  stock 
and  perishable,  have  more  or  less  blindly  followed  the  principle  apparently 
without  sufficient  investigation  (68). 


The  question  of  rates  has  been  the  one  around  which  has  centered  most 
of  the  discussion  of  railways  and  the  service  performed  by  them.  Every 
country  has  had  its  era  of  rate  agitation,  whether  the  railroads  w^re  privately 
or  government  owned.  In  some  of  them  satisfactory  adjustm^ts  have  not 
yet  been  reached.  Speaking  for  the  United  States,  it  has  not  been  so  much  a 
question  of  the  absolute  rate  charged  as  it  has  been  a  question  of  discrimina- 
tion between  persons  and  places.  Probably  we  shall  never  reach  that  point 
when  every  shipper  and  every  community  is  convinced  that  no  betterment  in  the 
rate  situation  is  either  possible  or  desirable. 

Under  the  system  of  class  and  conmiodity  rates  prevailing  in  the  United 
States  a  situation  arises  at  times  disclosing  the  need  of  a  more  equitable 
adjustment  for  some  commodities.  Two  examples  come  to  mind.  The  peach 
crop  of  1915  in  some  sections  was  above  the  average.  Growers  in  West  Vir- 
ginia and  Maryland  desired  to  find  markets  in  the  South.  No  peaches  had 
ever  before  been  offered  for  movement  in  that  direction,  and,  as  a  result, 
there  were  no  commodity  rates  available.  A  depressed  cotton  market  in  1914 
led  many  cotton-producing  States  in  1915  to  plant  an  unusually  large  acreage 
in  grain.  Hitherto  they  had  bought  grain  from  other  sections  and  had  satis- 
factory inbound  rates.  There  bad  been  no  outbound  movement  of  grain  nor 
local  movement  within  the  section  involved,  consequently  nothing  but  class 
rates  were  available.  The  need  of  the  carriers  for  additional  business,  coupled 
with  a  desire  to  aid  in  the  prosperity  of  their  patrons,  brought  about  a  prompt 
adjustment  of  these  two  cases. 

There  are  other  cases  which  are  not  so  easily  adjusted.  While  the  act  to 
regulate  commerce,  through  the  powers  conferred  on  the  Interstate  Commerce 
Commission,  provides  ample  facilities  for  the  adjudication  of  all  such  matters, 
some  of  the  cases  coming  before  that  body  are  so  complicated  as  to  require  a 
great  deal  of  time  for  their  determination. 

So  far  as  the  transportation  of  perishable  products  (09)  is  concerned,  speak- 
ing generally  for  the  entire  country,  there  is  little  room  for  complaint  in  regard 
to  rates  (24).  There  are  other  features  of  transportation  service  where  the 
need  of  improvement  is  more  apparent — ^features  over  which  the  Interstate 
(Commerce  Commission's  Jurisdiction  is  not  so  extensive  as  in  the  matter  of 
rates. 

GOVERNMENT   OWNERSHIP   AND   OPERATION. 

It  may  be  remarked  here  that  there  are  some  difficulties  experienced  in  the 
United  States,  through  the  conflicting  interests  of  private  operating  companies, 
which  would  apparently  be  obviated  by  Government  ownership  and  operation. 
There  would  be  no  incentive  on  the  part  of  the  Government  to  forward  ship- 
ments by  other  than  the  most  direct  route.  Circuitous  routing  even  of  perish- 
able commodities  is  still  too  prevalent,  nor  is  it  all  due  to  selfish  motives  of 
the  carriers. 

There  would  be  avoided  the  economic  waste  involved  in  the  vast  mileage 
made  by  empty  cars  under  the  system  of  interchange  agreed  upon  by  American 
roads. 

Any  car  on  a  road  to  which  it  does  not  belong  is  called  a  "foreign"  car. 
The  code  of  car  service  rules  adopted  by  the  American  Railway  Association 
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and  which  goyerns  the  interchange  of  equipment,  provides  that  foreign  cars 
must  be  returned  promptly  to  their  owners,  and  in  general  for  the  return  of 
empty  foreign  cars  to  the  home,  or  owning,  road  by  the  same  route  over  which 
they  left  the  home  road.  Foreign  cars  must  be  utilized  in  preference  to  home 
cars  for  loading  to  other  roads.  If  a  foreign  car  can  not  be  loaded  to  a  point 
on  its  home  road  it  must  be  loaded  "  in  the  direction  of  the  home  road.** 

Observance  of  the  car-service  rules  in  detail  frequently  makes  it  impossible 
for  a  shipper  to  get  cars  promptly.  It  is  often  a  decidedly  troublesome  ques- 
tion when  shippers  desire  to  div^t  in  transit  shipments  of  perishable  com- 
modities under  refrigeration.  It  is  necessary,  under  existing  conditions,  for  a 
shipper  to  give  the  destination  of  his  goods  when  ordering  cars  for  their  move- 
ment Much  of  the  fruit  and  vegetables  of  the  United  States  is  unsold  and  its 
destination  unknown  at  the  time  it  is  loaded.  (Complications  arising  for  these 
causes  would  be  avoided  by  Government  ownership  and  o];)eration. 

Another  difficulty  under  private  management  is  the  unwillingness  of  steam 
roads  to  inaugurate  through  rates  and  through  billing  and  to  construct  proper 
facilities  for  the  interchange  of  traffic  with  interurban  electric  lines,  especially 
where  the  latter  are  in  competition  with  the  steam  roads. 

Most  of  our  larger  cities  are  served  by  more  than  one  railroad.  A  dealer  or 
a  market  is  located  on  the  tracks  of  some  one  railroad,  but  receives  shipments 
by  all  of  them.  The  refusal  of  the  one  railroad  directly  serving  the  dealer  or 
the  market  to  switch  cars  arriving  by  other  roads  except  at  an  exorbitant 
rate — or  sometimes  to  switch  them  at  all — ^has  occasioned  bitter  controversies 
and  expensive  litigation. 

None  of  the  cities  of  the  United  States  has  yet  become  so  large  as  to  have 
more  than  one  principal  wholesale  market  for  fruits  and  vegetables.  The  lack 
of  a  common  terminal,  however,  to  which  all  lines  have  access  on  an  equality 
adds  greatly  to  the  expense,  labor,  and  inconvenience  of  maintaining  one  prin- 
cipal market  A  common  terminal  would  mean  the  ability  to  route  by  any  line. 
Some  roads  would  thus  lose  the  monopoly  which  they  now  enjoy  of  certain 
classes  of  business,  and  quite  naturally  they  oppose  the  establishment  of  a 
common  terminal. 

It  is  true  that  our  railway  law  provides  in  one  form  or  another  a  remedy  for 
all  of  the  conditions  Just  cited,  but  the  practical  application  of  the  remedy  is 
sometimes  a  slow  and  tedious  process. 

DEliUSBAGE. 

Under  existing  regulations  in  the  United  States  shippers  have  48  hours  In 
which  to  unload  their  consignments  after  arrival  at  destination.  Beyond 
this  period  a  demurrage  charge  of  so  much  per  car  per  day  is  assessed  as  a 
penalty  for  the  detention  of  the  car  and  to  stimulate  its  prompt  release.  The 
two  days  of  free  time  are  of  especial  value  to  receivers  of  perishable  com- 
modities under  refrigeration.  They  are  provided  free  cold  storage  while  n^o- 
tiating  sales  or  waiting  for  better  prices. 

Dealers  In  fruits  and  vegetables  have  opposed  very  generally  every  move 
to  curtail  the  free  time  or  to  raise  the  demurrage  rate.  They  have  contended 
strongly  for  further  extension  of  the  free  time  and  a  lowering  of  the  rate. 
The  author  is  convinced  that  to  grant  their  contention  would  relieve  that  par- 
ticular business  of  an  item  of  expense  that  in  all  Justice  it  should  bear  (28), 
the  corollary  being  that  some  other  business  must  necessarily  bear  an  undue 
proportion  of  transportation  expense. 
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Every  privilege  accorded  sliippers  in  holding  cars  beyond  the  time  actually 
needed  to  load  and  unload  them  is  of  doubtful  economic  value.  In  the  case 
of  perishable  commodities  under  refrigeration  the  provision  of  ^cold-storage 
warehouses  at  large  terminals,  making  it  possible  to  take  care  of  such  com- 
modities immediately  on  arrival  without  holding  cars,  would  be  a  less  eco- 
nomic burden  to  the  community  at  large. 

MISCELLANSOUS    SEBVIGB8. 

There  are  many  other  things  worthy  of  mention  in  discussing  improved 
service  for  the  transportation  of  perishable  products.  Only  a  few  of  them  can 
be  included  here.  Some  of  them  only  indirectly  concern  transportation.  It 
has  sometimes  been  difficult  to  draw  the  line  between  transportation  and  other 
activities  relating  to  the  general  problem  of  distribution  and  marketing  of 
foodstuifs. 

Determination  of  heat  variety  of  products, — It  sometimes  happens  that  of 
several  varieties  of  some  commodity  all  are  not  equally  hardy  or  capable  of 
holding  up  under  modern  transportation.  In  the  United  States  it  has  devolved 
upon  the  scientists  of  the  State  agricultural  colleges  and  of  the  National  Depart- 
ment of  Agriculture  to  determine  the  variety  most  suitable. 

Preparation  for  transportation.— After  production,  proper  methods  of  handling 
and  packing  have  had  to  be  considered.  In  this  field  also  the  United  States 
Department  of  Agriculture  has  led  the  way.  Beginning  with  the  work  of  Powell 
with  the  citrus  fruits  of  California  (70),  investigations  have  been  made  and 
experiments  conducted  with  many  other  fruits  and  vegetables.  One  would  nat- 
urally infer  that  the  work,  as  conducted  by  the  Department  of  Agriculture,  was 
primarily  for  the  benefit  of  producers,  to  enable  them  to  put  salable  products  on 
the  market  Such,  however,  was  not  the  case.  It  was  kept  in  mind  that  the 
consumer  also  would  benefit  by  lower  prices  resulting  from  greater  volume. 
The  interest  of  the  carriers,  too,  was  not  neglected,  and  this  auxiliary  service, 
costing  them  nothing,  increased  their  tonnage  and  their  revenue  and  at  the  same 
time  decreased  their  loss  and  damage  claim  payments,  all  of  which  contribute 
directly  to  better  service. 

Uniformity  of  packages  and  estimated  weights. — ^Packages  must  necessarily 
be  strong  enough  to  withstand  ordinary  handling  without  loss  of  or  damage  to 
contents  The  increasing  cost  of  lumber  and  the  desire  to  economize  in  freight 
charges  militates  against  a  sufficiently  strong  package.  Responsibility  for  the 
economic  waste  of  freight  claims  on  this  account  rests  more  largely  with 
shippers  than  with  carriers. 

Standardization  of  packages  can  not  be  too  strongly  indorsed  nor  too  q;>eedily 
enforced  by  legislation.  Uniformity  of  shape  and  weight  will  logically  follow 
uniformity  of  volume.  Uniformity  of  shape  will  promote  speedier  and  better 
loading  into  cars.  Uniformity  of  weight  will  make  possible  more  extensive 
tariff  publication  of  estimated  weights,  with  consequent  saving  of  the  time  and 
labor  now  spent  in  weighing  shipments  and  in  handling  claims  for  overcharge  in 
weight. 

Use  of  mecfutnioal  conveyors, — ^Mechanical  conveyors  and  similar  appliances 
for  handling  freight  probably  are  used  less  by  rail  carriers  than  by  water 
carriers.  They  have  practically  no  place  in  the  rail  transportation  of  perish- 
able products.  One  central  produce  terminal  for  each  large  city,  accessible  to 
all  railroads  serving  the  dty,  provided  with  cold  storage  and  other  warehouses, 
in  addition  to  its  great  benefits  in  other  ways,  would  make  the  use  of  mechanical 
appliances  for  handling  freight  both  possible  and  desirable.  Thus  would  be 
eliminated  the  insanitary  and  expensive  team-track  methods  now  in  vogue 
everjrwhere. 
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StamdardizatUm  and  pooling  of  can. — A  further  standardization  of  cars 
would  ccmtribute  directly  to  better  car  supply  and  greater  car  efficiency  (71). 

Some  of  the  benefits  accruing  under  Qovemment  ownership  and  operaticm 
would  result  from  a  pooling  of  cars  also.  There  would  be  no  empty  haul  merely 
to  get  a  car  back  to  the  owning  road.  Cars  would  move  only  under  load  or  to 
secure  a  load.  They  could  move  In  any  direction  and  by  any  route.  Shippers 
would  not  see  empty  cars  on  hand  at  their  stations  and  find  themselves  unable 
to  use  th^n  because  the  destination  of  their  goods  and  that  of  the  car  did  not 
happen  to  be  the  same.    Cars  were  made  for  traffic  and  not  traffic  for  cars. 

Itnfnxwement  of  terminals. — ^The  railroad  t^ minal  has  been  pronounced 
more  than  once  by  the  ablest  railroad  officials  in  the  country  as  "  the  weakest 
feature  in  the  whole  structure  of  American  railroads**  (71).  The  slii^test 
congestion  of  freight  reveals  this  weakness,  and  <m  no  class  of  traffic  do  its 
deficiencies  fall  more  heavily  than  on  peri^iable  products. 

TranHt  privttegeM, — Reconsignment  and  diversion  privileges,  so  generally  ac- 
corded under  American  freight  tariffs  have  been  of  inestimable  value  to  shippers 
of  perishable  commodities,  thoui^  instances  are  not  lacking  of  tlie  abuse  of 
these  privileges  by  shippers.  Other  transit  privileges,  with  protection  of  the 
through  rate,  such  as  stopping  to  partially  load  or  unload,  concentration, 
grading,  and  storage  are  to  be  neither  approved  nor  condemned  on  general  prin- 
ciples. They  offer  many  advantageous  possibilities,  but  they  should  not  be 
granted  on  perishable  products  at  the  expense  of  other  commodities. 

Cargo  inspeotUm. — The  Canadian  Department  of  Agriculture,  in  the  work  of 
its  Dairy  and  Cold  Storage  Division  (11),  has  an  excellent  system  of  cargo 
inspection  that  might  well  be  adopted  ^sewhere.  In  addition  to  inspectors  of 
refrigerator-car  service  at  different  points  throughout  the  Provinces  inspectors 
are  maintained  at  the  leading  ports  from  which  Canadian  products  are  shipped 
to  Bngland.  Four  inspectors  are  stationed  at  ports  in  Qreat  Britain  also  and, 
in  addition,  one  at  Portland,  Me.,  through  which  port  much  Canadian  produce 
passes.  These  inspectors  have  no  regulatory  powers  over  the  carriers.  They 
observe  methods  of  handling  fk^ight,  note  the  efficiency  of  different  kinds  of 
padcages,  take  care  of  the  thermograph  records  of  commodities  forwarded  under 
refrigeration,  and  study  the  needs  of  more  and  better  facilities  both  on  vessels 
and  at  wharves.  Their  relations  with  the  carriers  are  cordial,  and  through 
their  reports  the  Department  of  Agriculture  works  in  cooperation  with  the 
carrien  for  iminrovement  in  every  phase  of  the  service. 

Work  of  neutral  inspection  hureau%, — ^A  somewhat  similar  activity  is  being 
developed  in  some  sections  of  the  United  States  by  the  railroads  In  the  work 
of  so-called  "neutral  inspection  bureaus.**  Here,  however,  the  inspectors  not 
only  examine  the  condition  of  perishable  commodities  after  they  are  loaded 
into  the  car,  but  they  even  go  into  the  fields  and  examine  the  products  before 
they  are  harvested,  and  at  the  same  time  they  observe  carefully  the  methods 
of  harvesting  and  packing.  Primarily,  this  service  has  in  mind  the  collection 
of  defensive  data  against  prospective  claims.  Incidentally,  the  moral  effect  on 
shippers  of  the  presence  of  the  inspectors  is  excellent.  No  agreement  has  yet 
been  reached  whereby  the  inspectors  place  on  bills  of  lading  notations  that 
products  are  in  such  an  overripe  or  deteriorated  condition  that  they  should  not 
be  shipped.  Possibly  this  would  be  a  good  thing,  as  it  would  ultimately  result 
in  such  products  giving  place  on  the  market  to  sounder  and  more  wholesome 
stuff. 

Railroad  inspection, — ^The  inspectors  in  mind  are  not  railroad  employees,  but 
are  men  experienced  in  the  fruit  and  produce  business.  Under  the  American 
system  of  receipting  for  carload  consignments  on  a  *'  shipper's  load  and  count  ** 
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basis,  the  station  agent  in  the  past  rarely  saw  or  examined  the  contents  of 
cars  before  they  were  forwarded.  It  is  coming  to  be  more  and  more  the  practice 
now,  however,  on  many  roads  to  have  agents  examine  carload  shipments  of 
perishable  commodities  and  to  make  notations  on  bills  of  lading  as  to  their  condi- 
tion at  the  time  of  forwarding.  Agents  usually  are  not  experts  in  such  matters 
and  do  not  recognize  the  limitations  restraining  the  inspectors  of  the  neutral 
bureaus.  Ck)nsequently,  they  usually  play  safe  and  are  inclined  to  put  on  bills 
of  lading  such  notations  as  will  protect  both  themselves  and  their  company, 
to  the  disadvantage  of  shippers. 

To  counteract  the  bad  impression  thus  created,  and  at  the  same  time  to  afford 
local  agents  some  relief  during  heavy  shipping  seasons,  some  roads  send  out 
general-office  clerks  as  inspectors.    The  result  Is  little,  if  any,  improvement. 

The  railroads  of  the  United  States  never  have  fully  recognized  the  fact  that 
giving  a  man  a  title  does  not  endow  him  with  the  qualifications  necessary  to  the 
performance  oi  the  duties  embraced  in  the  title. 

Use  of  iced  pickup  can. — In  some  sections  of  the  United  States,  where 
traffic  is  sufficiently  dense,  the  railroads  give  what  is  known  as  an  "  iced  pick-up 
service.*'  Dairy  products  and  other  commodities  requiring  refrigeration  are 
picked  up  in  less-than-carload  lots  and  transported  to  market  or  to  concen- 
tration points  in  iced  refrigerator  cars.  The  less-than-carload  rates  include 
the  refrigeration  service  also. 

Some  of  the  packing  companies  distribute  consignments  of  meat  products 
in  a  similar  manner  to  dealers  in  small  towns  not  large  enough  to  take  car- 
load shipments. 

SFBOIAL  HABKET  TRAINS. 

From  certain  live-stock  producing  sections  special  trains  are  run  on  such 
days  of  the  week  as  will  put  the  animals  into  the  principal  live-stock  centers 
on  the  best  market  days.  The  bulk  of  the  Imperial  Valley  cantaloupe  crop 
starts  to  market  in  special  trains  carrying  nothing  but  cantaloupes.  Oranges 
are  moved  out  of  southern  California  in  the  same  way.  Solid  trains  of  milk 
daily  supply  New  York  with  that  conmiodlty.  From  Mobile  special  banana 
trains  are  run  to  northern  cities.  From  Potomac  Yards,  Ya.,  during  the  sum- 
mer trains  carrying  nothing  but  perishable  commodities  daily  move  north 
through  Washington  to  supply  New  York  and  other  cities  with  foodstuffs.  These 
may  be  all  termed  '*  special  market  trains,"  but  there  is  a  different  kind  of 
special  market  train  that  is  needed  in  many  parts  of  the  United  States. 

In  that  section  lying  north  of  the  Potomac  and  east  of  the  Mississippi  River 
are  many  populous  cities  needing  perishable  foodstuffs  and  much  agricultural 
land  yielding  a  variety  of  fruits  and  vegetables.  Many  sections  produce  no 
one  commodity  in  carload  lots,  and  difference  of  season  prevents  shipments 
of  mixed  carloads.  Electric  line  service  Is  not  available.  Express  rates  are 
too  high,  since  they  contemplate  a  collection  and  delivery  service  which  is  not 
needed.  Local  freight  train  service  would  be  dear  at  any  cost,  since  perishable 
conmiodities  usually  will  have  perished  before  they  can  get  to  consumers 
through  the  congested  terminals  of  the  average  large  city.  In  addition  to  pro- 
hibitive rates  by  express,  the  speed  required  of  passenger  trains  precludes  stops 
of  sufficient  length  for  perishable  products  to  be  properly  loaded. 

What  Is  needed  Is  a  "  produce  car  "  attached  to  the  local  passenger  train  or 
to  the  local  milk  train  to  pick  up  small  consignments  of  fruit,  vegetables,  and 
other  perishable  products  for  the  nearest  market.  The  time  of  transit  would 
be  so  short  as  to  make  refrigeration  unnecessary.  If  the  volume  of  business 
was  sufficient  to  justify  it,  the  milk  train  could  be  duplicated  in  the  "  produce 
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tralD.*'  This  presupposes,  of  course,  if  not  a  produce  terminal  common  to  all 
roads,  at  least  a  produce  yard  or  designated  tracks  where  the  shipments  could 
be  secured  immediately  on  arrival,  Just  as  is  now  the  case  with  milk.  Ship- 
pers would  bring  their  stuff  to  the  train  and  load  it  into  the  car.  Consignees 
would  remove  it,  if  not  from  the  car,  at  least  from  the  platform,  immediately  on 
arrivaL 

With  uniform  containers  and  estimated  weights  a  simple  system  of  account- 
ing records  could  be  devised  by  the  use  of  tags,  in  duplicate  or  in  triplicate, 
somewhat  like  the  baggage  check  now  in  use. 

This  would  be  a  more  valuable  service  than  any  now  offered  shippers  of 
these  commodities  by  the  railroad  companies.  Naturally  it  should  take  a  higher 
rate  than  is  paid  for  existing  local  freight-train  service.  Ck)llection  and  deliv- 
ery by  the  carrier  being  dispensed  with,  it  should  take  a  rate  lower  than  exist- 
ing express  rates. 

Since  the  express  companies  are  creatures  of  the  railroad  companies,  the 
oft-quoted  immutability  of  express  contracts  presents  no  serious  obstacle  to 
the  inauguration  of  such  a  service.  Nor  does  its  proposal  involve  any  idea  of 
putting  the  express  companies  out  of  business.  The  business  in  contemplation 
is  one  they  have  hitherto  not  enjoyed,  and  there  would  still  be  left  them  the 
transportation  of  packages  requiring  collection  and  delivery,  a  service  for  which 
they  have  shown  a  remarkable  genius. 

To  what  extent  conditions  in  Europe  and  other  densely  populated  sections  of 
the  world  demand  a  service  of  this  kind  the  author  does  not  know.  If  such 
conditions  do  not  already  exist  in  those  newer  continents  now  being  populated 
by  European  emigrants,  undoubtedly  they  will  appear  in  the  course  of  time  in 
the  provisioning  of  such  cities  as  Sydney,  Johannesburg,  Santiago,  Bio  de 
Janeiro,  and  Buenos  Aires. 

TSWLUEXiCEB   VOB   IICFBOVED   SEBVIGB. 

To  a  student  of  the  history  of  the  railroads  of  the  United  States  no  phase  of 
their  development  is  more  interesting  than  the  evolution  of  their  organization. 
The  small  road  managed  by  one  man,  who  supervised  every  detail,  has  grown 
into  the  big  system  embracing  thousands  of  miles.  Many  separate  departments 
have  taken  the  place  of  the  one  man,  each  with  its  own  organization  and 
multitudinous  duties. 

The  traffic  department  once  kept  in  touch  with  the  people  and  undertook  to 
supply  the  service  they  wanted  after  an  intelligent  study  and  understanding  of 
Just  what  was  needed.  Other  departments  came  to  concern  themselves  wholly 
with  moving  passengers  and  freight 

Many  things  have  caused  the  traffic  man  to  depart  from  the  performance 
of  his  normal  functions.  When  not  busy  as  an  economist,  Justifying  what  he 
did  yesterday  or  what  he  wants  to  do  to-morrow,  lie  has  time  to  consider  only 
the  commodities  that  loom  largest  on  Llie  tonuage  /statement.  As  a  result,  it 
is  safe  to  say  that  the  traffic  department  of  to-day  has  less  acquaintance  with 
the  farmers  of  the  country  than  with  any  other  class  of  its  patrons.  It  probably 
knows  less  about  the  needs  of  perishable  products  than  about  any  other  class 
of  freight  and  Is  less  prepared  to  suggest  Improvements  In  its  transportation. 

There  are  too  few  traffic  officials  and  too  much  centralization  of  authority. 
The  greatest  Improvements  In  the  transportation  of  perishable  products  yet  to 
come  will  be  hastened  by  a  change  of  methods  in  this  respect. 
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A  greater  variety  of  food,  extending  through  all  seasons  of  the  year.  Is  a 
notable  feature  of  present-day  Hying  conditions  as  distinguished  from  conditions 
of  even  50  years  ago.  Improved  transportation  service  ha»  brought  this 
about  No  modem  city  can  hope  to  maintain  its  industrial  and  commercial 
supremacy  without  adequate  transportation  facilities  for  securing  steady  and 
continuous  supplies  of  perishable  foodstuffs. 

The  most  important  factor  in  the  transportation  of  perishable  products  has 
been  the  refrigerator  car  and  the  refrigerated  compartment  of  steamships. 
Steamship  refrigeration,  confined  so  largely  to  transoceanic  vessels,  is  of  rela- 
tively less  importance  than  railroad  refrigeration  by  reason  both  of  the  fewer 
commodities  handled  under  refrigeration  by  steamships  and  of  the  greater 
aggregate  tonnage  of  refrigerated  commodities  handled  by  the  railroads. 

Experiments  in  mechanical  refrigeration  thus  tar  have  not  develc^ied  a 
system  which  is  either  practical,  economical,  or  efficient  Precooling  has 
turned  attention  from  mechanical  refrigeration  but  has  not  eliminated  the 
necessity  for  it 

Improvements  in  refrigeration,  as  related  to  rail  transportation,  must  include 
mechanical  appliances  for  handling  ice,  as  well  as  better  ice-storage  houses 
and  proper  constructioii  and  location  of  icing  platforms.  An  independent 
bureau  or  d^mrtment  to  handle  all  matters  pertaining  to  refrigeration  results 
In  better  service  than  when  such  matters  are  handled  by  emfdoyees  charged 
with  other  duties  also. 

The  ai^lication  of  heat  to  protect  peridiable  commodities  from  freeiing  in 
winter  is  the  same  in  principle  as  refrigeration  service.  It  is  recognized  that 
heater  service  also  is  a  duty  of  the  carrier,  but  much  less  has  been  done  in 
developing  an  efficient  service  of  this  kind  than  has  been  done  in  refrigeration. 

Fish,  mHk,  live  poultry,  and  live  stock  each  requires  a  type  of  vehicle  and 
other  facilities  different  from  those  required  by  fruits  and  v^^etables. 

Bxpress  companies,  electric  railways,  and  boats  all  furnish  a  valuable  service 
supplementary  of,  and  in  addition  to,  the  service  given  by  the  steam  railroads. 

Uniformity  of  gauge  is  the  first  essential  in  successful  long-distance  trans- 
portation of  perishable  products  under  refrigeration.  More  powerful  locomo- 
tives  are  a  detriment  under  the  *  full  tonnage  **  practices  of  some  lines. 

Rates  in  general  are  reasonable  and  must  necessarily  be  so.  Demurrage 
regulations  may  help  or  hinder  efficient  transportation,  depending  on  their 
requirements  and  how  they  are  enforced. 

(Government  ownership  and  operation  would  obviate  some  of  the  difficulties 
now  experienced  under  private  ownership  and  operation.  Some  of  the  diffi- 
culties for  which  government  ownership  is  recommended  as  a  remedy  would 
disappear  with  pooling  of  cars  by  private  owners. 

There  are  many  miscellaneous  services  to  be  considered,  some  of  which  only 
indirectly  concern  transportation.  Some  of  these  services  are:  The  determin- 
ation of  the  variety  of  a  given  product  that  will  best  endure  transportation, 
the  preparation  of  shipments  for  transportation,  unlfdrmity  of  packages  and 
use  of  estimated  weights,  use  of  apparatus  for  mechanical  handling  of  pack- 
ages, improvement  of  railroad  terminals,  granting  of  transit  privileges,  and 
the  use  of  iced  pick-up  cars. 

There  are  many  so-called  special  market  trains,  but  none  which  offers  for 
fruits,  vegetables,  and  dairy  products  the  same  service  as  is  given  milk  by  the 
milk  trains. 

Coc^)eration  with  carriers  of  outside,  Impartial  agencies  in  the  inspection  of 
perishable  commodities,  and  different  phases  of  the  service  rendered  in  their 
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transportation  is  one  of  tlie  most  important  factors  in  improving  tlie  service. 
A  reform  in  the  organization  and  methods  .of  the  traffic  d^artments  of  the 
railroads  would  increase  such  cooperation  and  make  it  more  effective. 
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CAR-LOT  DISTRIBUTION. 

By  J.  S.  ORUTCHFIBLD, 
PreHdent  of  CrutehfieM  and  Woolfolk,  Piitshurff,  Pa. 

In  the  discussion  of  subsection  7,  Section  III,  in  the  preliminary  program 
of  this  congress,  the  following  statement  appears :  **A  phase  of  conservation  of 
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great  importance  is  the  redaction  of  waste  in  the  marketing  and  distribution 
of  agricultural  products.**  Without  doubt  the  makers  of  that  ];>rogram  sounded 
the  keynote.  They  graciously  added :  "  The  subject  does  not  neoesMarUy  mean 
the  elimination  of  the  middleman  in  this  process.  Indeed,  the  middleman  can 
well  be  regarded  as  a  useful  member  of  society.**  On  behalf  of  10,000  whole- 
sale fruit  and  produce  middlemen  of  the  United  States  I  tender  iH*ofound 
thanks  for  this  assurance. 

To  ai^roach  the  subject  of  "  Oar-lot  Distribution  "  intelligently,  let  us  con- 
sider first  the  volume  of  fruit  and  produce  grown  in  the  United  States  that  is 
distributed  to  the  markets  of  the  Unied  States  and  the  world,  and  the  quan- 
tity of  fruit  and  produce  grown  in  Oentral  and  South  American  and  in  foreign 
countries  that  is  distributed  and  consumed  in  the  United  States. 

I  will  mention  accurate  figures  as  to  three  principal  fruits — aisles,  bananas, 
oranges.  The  maximum  production  of  apples  in  the  United  States  annvally 
approximates  00,000,000  barrels,  or  400,000  carloads,  with  a  wholesale  value 
in  the  maricetB  of  about  $150,000,000.  The  production  in  the  United  States  of 
citrus  fruits,  principally  oranges,  aggregates  25,000,000  boxes,  or  75,000  car- 
loads, with  a  value  of  $00,000,000.  The  importations  of  banimas  into  the  United 
States  aggregate  50,000,000  bunches,  or  126,000  carloads,  with  a  value  of 
$40,000,000.  Tills  is  a  total  in  these  three  fruits  of  000,000  carloads  per  an- 
num, with  a  total  wholesale  valuation  in  the  markets  of  $260,000,000.  In 
addition  to  this  should  be  mentioned  the  huge  quantities  of  peaches,  berries, 
grapes,  melons,  potatoes,  cabbages,  onions,  tomatoes,  and  a  hundred  other  kinds 
of  fruits  and  vegetables.  In  each  of  these  products  we  have  a  large  number 
of  varieties,  grades,  and  sisses,  put  up  for  market  in  various  kinds  of  containers. 

This  picture  may  help  us  in  a  measure  to  compr^iend  the  task  perfbrmed 
in  the  distribution  of  sudi  a  gigantic  mass  of  highly  perishable  food  products. 
To  complete  the  picture,  consider  only  two  people— the  producer  with  an 
abundant  harvest,  who  is  anxiously  scanning  the  horizon  for  customers,  and, 
in  the  distant  cities,  the  hungry  consumer  crying  '*  Give  us  this  day  our  daily  *' 
fruit  and  produce.  Every  factor  between  these  two  principals  is  simply  the 
machinery  of  transportation  and  distribution.  This  machinery  must  be  con- 
structed and  operated  to  perform  the  required  service  efficiently  and  eco- 
nomically to  the  satisfaction  of  both  principals.  There  must  be  elimination 
of  waste,  as  fiir  as  possible,  because  the  very  welfare  and  life  of  the  people 
is  dependent  upon  it 

The  producer  is  the  party  of  the  first  part.  Upon  him  rests  the  heaviest 
burden  of  responsibility.  Production  must  be  brought  to  its  highest  state  of 
perfection  at  the  lowest  cost.  This  involves  practical  knowledge  of  soil,  climate, 
seed,  cultivation,  disease,  irrigation,  and  fertilizers.  The  product  must  have 
character.  From  the  very  beginning  the  producer  must  keep  before  his  vision 
his  hungry  brother,  the  distant  consumer,  whose  wants  he  must  satisfactorily 
supply  if  success  is  to  be  attained.  Thousands  of  people  are  wasting  their  time, 
energy,  and  money  in  attempting  production  in  soils,  climates,  and  locations 
which  can  not  give  adequate  returns.  Naturally,  such  producers  clamor  the 
loudest  and  feel  the  most  urgent  need  of  improved  distribution.  Their  ills, 
however,  are  internal,  not  external,  and  without  remedy. 

To  the  producers  represented  in  and  by  this  congress  I  bring  the  message: 
Oonserve  your  energy  and  do  not  waste  your  time  trying  to  devise  some  perfect 
method  of  marketing  and  distributing  an  imperfect  product  Solve  the  problem 
of  production  first. 

It  is  doubtful  if  any  marketing  machinery  can  be  devised  to  distribute 
profitably  to  the  consumer  an  inferior  product    As  a  rule,  when  markets  are 
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normally  supplied,  only  products  of  good  quality,  put  up  under  standard  packs 
and  brands,  are  merchantable.    Other  grades  frequently  are  almost  given  away. 

The  chancellor  of  one  of  our  leading  universities  recently  complained  before 
the  Pittsburgh  Chamber  of  Commerce  that  he  could  find  no  buyer  for  his 
unsprayed  apples  on  his  country  place  near  by.  Said  he :  *'  The  flavor  is  better 
than  the  finest  borthwestern  fruit,  although  the  appearance  is  against  them.*' 
When  I  Informed  him  and  the  chamber  of  commerce  that  his  own  wife  and 
family  would  not  eat  this  fruit,  but  were  ordering  box  aiH;>les  at  f2  per  bushel, 
he  had  nothing  further  to  say. 

Of  even  more  importance  than  the  successful  marketing  of  any  sin^^e  season's 
crop  is  the  matter  of  stabilizing  this  great  fruit  and  produce  industry,  which  is 
now  dassifled  as  an  "  extra-hazardous  business.*'  The  insurance  business  is  a 
risky  business,  or,  rather,  a  business  of  risks.  The  employment  of  the  same 
intelligence  and  care  can  reduce  this  extra-hazardous  fruit  and  produce  Industry 
to  the  perfected  state  of  the  insurance  business  of  the  present  day. 

What  is  needed  most  is  thorough  conununity  and  Int^ community  organization, 
with  the  enforcement  of  rigid  inspection  and  discipline,  to  the  end  that  stand- 
ardization, efficiency,  and  economy  in  all  departments  may  be  an  acccmiplished 
fact  The  producer  suffers  not  so  much  from  a  lack  of  knowledge  or  facilities 
as  from  a  failure  to  put  into  proper  use  what  lie  now  ha& 

I  repeat,  production  is  first  Following  this,  careful  attention  should  be  giv^i 
to  pr(^>er  packing  and  packages,  the  importance  of  which  f^w  growers  appre- 
ciate. Qlven  a  good  merchantable  product  the  packer  must  classify  varieties, 
grades,  and  sizes,  and  handle  in  conformity  with  established  standards,  each 
designated  by  attractive  brands.  This  process  must  be  so  perfected  that  the 
absent  customer  may  be  able  to  order  the  exact  quality,  grade,  size,  and  quantity 
desired  with  the  same  assurance  of  satictfaction  as  if  he  were  personally 
present  at  the  point  of  production  to  make  his  own  ^examination  and  selection. 
Of  the  fruit  and  produce  sold,  consumers  purchase,  sight  unseen,  fully  75  per 
cent  and  retailers  50  per  cent  Both  retailer  and  consumer  desire  to  purchase 
regularly  the  same  variety  and  grade  of  any  food  product,  whereas  in  the  buying 
of  fruit  and  produce  it  is  difficult  as  a  rule,  to  duplicate  purchases  satisfactorily 
because  of  the  lack  of  standardization.  This  is  a  decided  handicap  in  dis- 
tribution. 

Packages  must  be  designed  to  meet  the  requirements  of  convenient  handling 
and  transportation  and,  when  possible,  be  suitable  for  the  delivery  of  the  prod- 
uct in  the  original  package  to  the  average  consumer.  Packing  houses  should  be 
equipped  for  proper  assembling  and  in  some  cases  with  dry  and  cold  storage. 
Waste  is  reduced  by  eliminating  so  far  as  possible,  rehandling  and  incurring 
of  unnecessary  expense  in  packing  packages  and  freight  before  the  product  is 
to  be  offered  to  the  consumer. 

Producers  must  be  taught  to  do  their  work  right  in  these  two  particulars. 
Fully  50  per  cent  of  the  labOT,  expense,  and  facilities  connected  with  the  dis- 
tribution of  perishable  food  in  the  markets  of  the  country  is  made  necessary 
in  order  to  do  what  the  producer  has  left  undone  or  has  done  wrong.  The 
distributer  and  dealer  now  must  provide  this  equipment  to  prepare  products 
for  the  consumer  in  at  least  a  lialfway  acc^table  form. 

Proper  distribution  demands  standardized  packages,  standardized  packing, 
and  tlie  regulated  i^ynduronization  of  the  movement  of  the  product  so  that  its 
transportation  and  delivery  may  be  effected  econmnically.  Production  and 
packing  perfected,  sdentiflc  distribution.  Involving  transportation  and  sales- 
manship, may  pn^Mrly  proceed. 
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Successful  car-lot  distribution  of  a  highly  perishable  product  demands  perfect 
equipment,  quick  schedules,  equitable  rates,  reasonable  dassiflcations,  privileges 
(storage  in  transit  and  others),  and  terminal  facilities.  In  short,  the  trans- 
portation machinery  must  be  adapted  to  the  peculiar  needs  of  this  trade  in 
highly  perishable  food. 

Transportation  and  distribution  of  fruit  and  produce  should  be  made  to 
approach  more  closely  an  exact  science.  Speed  and  skill  in  distribution  are  ab- 
solutely requisite  for  successful  results.  Delays,  errors,  and  omissions  are 
made  at  a  ruinous  cost.  The  nearer  you  get  to  the  consumer,  the  more  tortuous 
the  path,  the  more  exacting  the  demands,  and  the  more  complex  the  problems. 

Sales  organizations  covering  the  markets  of  the  world,  large  and  small,  are 
necessary.  The  daily  feeding  of  even  the  100,000,000  consumers  of  the  United 
States,  mostly  located  in  congested  centers,  is  a  nice  problem.  **  Give  us  this 
day  our  daily"  supply  of  fresh  fruits  and  vegetables  does  not  mean  giving 
a  week's  supply  to-day  and  being  left  without  supply  a  week  hence.  The  perish- 
able food  products  from  orchard  and  garden  must,  like  the  manna  of  old,  be 
furnished  fresh  every  day,  excepting  Sunday. 

Producers,  through  Government  aid  and  otherwise,  are  organizing  and  co- 
operating among  themselves  and  for  themselves.  The  question  is.  Can  the  pro- 
ducer be  expected  to  look  out  for  himself  and  at  the  same  time  give  equal  and 
f^ir  consideration  to  the  rights,  demands,  and  preferences  of  the  consumer? 
The  wholesale  and  retail  buyers  or  middlemen  in  mercantile  capacity  must 
safeguard  the  consumers'  interests.  The  burden  is  upon  them  to  furnish  their 
conmiunities  with  adequate  and  regular  supplies,  and  it  is  well  known  that  a 
successful  merchant,  either  wholesale  or  retail,  must  undertake  to  supply  his 
customers  with  products  of  the  same  quality  and  at  the  same  or  lower  price 
than  any  competitor.  It  is  therefore  questionable  whether  one  factor — ^that  is, 
the  producer  and  his  organizations — can  Justly  fulfill  all  trade  requirements  as 
well  as  can  be  done  by  maintaining  the  independent  middlemen,  who,  to  be 
successful  permanently,  must  act  in  a  measure  for  the  consumer. 

It  is  not  to  be  expected  that  California  growers  will  furnish  New  York  a 
full  and  adequate  supply  of  oranges  when  higher  prices  are  obtainable  in 
western  markets.  It  is  for  the  independent  middleman,  on  behalf  of  the  con- 
sumer, to  go  to  the  uttermost  parts  of  the  earth  to  secure  for  his  customers 
the  best  product  at  the  lowest  cost  We  see  in  the  markets  to-day  such  a 
common  article  as  onions  from  New  York  State,  from  Egypt,  and  from  Spain. 

The  wholesale  dealer,  like  the  share  cropper,  is  on  a  profit-sharing  basis  in- 
stead of  straight  wages.  To  exist  and  thrive,  he  must  serve  acceptably  either 
the  consumer  or  the  producer,  or  perhaps  both. 

It  is  apparent  that  the  problems  which  arise  in  the  movement  of  products 
from  producer  to  consumer  are  numerous  and  serious  in  a  business  where  the 
goods  are  not  only  perishable  but  very  bulky.  There  is  a  very  apparent 
necessity  for  separating  the  business  into  distinct  departments,  managed  on  a 
profit-sharing  basis,  preferably  with  the  managers  of  the  different  departments 
being  stockholders  or  partners.  This,  in  effect,  is  the  status  at  present;  but 
instead  of  harmony  and  coq[)eration  prevailing  and  the  interdependence  of  each 
being  recognized,  the  disposition  has  been  to  feel  that  the  interests  of  the  pro- 
ducer demand  the  elimination  of  his  profit-sharing  employee,  the  buyer. 

"  Confusion  worse  confounded  "  has  resulted,  particularly  during  the  past 
15  years,  because  the  Government,  railroad  officials,  bankers,  and  others,  q[)eak- 
ing  from  a  theoretical  standpoint  of  the  problmn  of  marketing  and  distributing 
farm  products,  have  started  at  the  wrong  end.    They  have  grabbed  the  bull 
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by  tbe  tail  and  attempted  to  remedy  troubles  by  reforming  conditions  at  the 
marketing  end,  instead  of  beginning  at  the  point  of  production. 

Our  Government  has  now  recognized  this,  and  under  the  present  administra- 
tion the  office  of  Blarkets  and  Bural  Organization  of  the  United  States  Depart- 
ment of  Agriculture  is  <^;>eratlng  most  effectively  and  efficiently.  Information 
is  being  disseminated  and  a  campaign  of  education  benefiting  every  factor 
connected  with  the  fruit  and  produce  business,  has  been  inaugurated. 

Bvery  unnecessary  middleman  or  factor  between  the  producer  and  consumer 
should  be  eliminated.  This  elimination  should  proceed  in  an  evolutionary 
manner,  rather  than  by  revolutionary  methods.  The  entire  machinery  of  trans- 
portation and  distribution  should  be  operated  to  the  end  that  car-lot  supplies 
may  go  direct  from  producing  point  to  the  smallest  consuming  points,  as  far  as 
practicable.  There  must  be  genuine  cooperation  extending  all  the  way  from 
producer  to  consumer. 

There  are  approximately  10,000  carlot  buyers  of  fruit  and  produce  in  the 
United  States.  These  buyers  are  Just  as  anxious  for  a  supply  as  the  producers 
are  for  a  demand.  To  bring  about  greater  confidence  and  cooperation  between 
the  growers  and  these  10,000  car-lot  buyers  is  very  desirable  and  will  go  far 
toward  solving  the  problem  of  distribution.  The  establishment  and  maintenance 
of  a  stable,  extensive,  and  profitable  market  for  fruit  and  produce  depends, 
first,  as  already  stated,  on  the  quality  and  chara«ter  of  the  product  and 
"pack,"  and  the  satisfaction  it  gives  to  the  ultimate  consumer.  The  extent 
of  the  demand,  which  regulates  values,  depends  upon  satisfying  the  consumer 
both  as  to  price  and  quality. 

While  expert  salesmanship  ordinarily  secures  highest  market  prices,  proper 
distribution  looks  farther  ahead  and  disposes  of  a  normal  supply  to  all  available 
markets  in  such  a  manner  as  to  maintain  the  largest  possible  volume  of  demand. 
Some  variation  and  elasticity  in  price  position  is  necessary  to  secure  such 
proper  distribution  .  The  practice  of  pooling  results,  on  the  part  of  distributors, 
when  fairly  worked  out  in  every  detail,  tends  to  stabilize  the  business,  since 
it  takes  care  of  this  variation  in  prices  in  the  different  markets.  However, 
the  pooling  system,  too  often  shields  reckless  and  careless  methods  of  sale  and 
distribution. 

Normally,  increasing  price  means  decreasing  demand ;  also  Increasing  price 
insures  increasing  supply,  and  vice  versa.  Hence  the  great  necessity  of  regular 
schedules  and  equitable  distribution.  If  price  is  allowed  to  become  a  cause 
instead  of  an  effect,  it  makes  the  owner  of  the  products  a  slave,  rather  than 
a  master  of  his  market  With  reliable  market  information  in  the  hands  of  the 
expert,  supply  and  demand  may  be  measured  or  weighed  and  prices  so  adjusted 
that  a  proper  balance  is  maintained. 

The  ability  of  a  large  selling  organization  to  know  the  right  price  at  the 
beginning  and  throughout  the  season  insures  the  confidence  of  both  buyer  and 
grower,  which  confidence  is  absolutely  essential  to  facilitate  the  car-lot  distribu- 
tion of  our  perishable  foods.  Desirable  apportionment  of  cars  to  logical 
markets  is  often  greatly  hampered  by  the  asking  or  quoting  of  unreasonably 
high  prices.  The  same  demoralization  results  fi'om  quoting  unduly  low  prices, 
which  results  in  large  blocks  of  fruit  and  produce  going  into  the  hands  of 
wholesale  speculators.  The  selling  agency  that  can  and  does  name  the  correct 
IHrice,  or  closely  approximates  it,  commands  the  respect  and  confidence  of  the 
trade.  This  ability,  together  with  square  dealing,  is  essential  to  good  results. 
In  naming  the  correct  price,  the  sales  agency  must  have  reliable,  authentic, 
complete,  and  up  to  the  minute  information  as  to  competitive  and  other  crops, 
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general  business  conditions  in  the  world  markets,  tlie  possibility  of  changes  in 
the  competitive  crop  situation  because  of  storms,  etc.,  and  the  ability  to  make 
the  right  deductions  from  all  this  data.  The  efficient  distributiu:  ought  to  be 
able  to  see  much  farther  ahead  than  either  buyer  or  grower,  and  the  ability  to 
oonvince  both  as  to  the  correctness  of  the  sales  agency*s  price  position  and  to 
get  them  to  act  accordingly  is  necessary  and  possible. 

There  must  be  sufficient  elasticity  and  adaptability  in  car-lot  distribution  to 
meet  changing  conditions.  Wliether  a  purchase  is  made  f.  o.  b.  shipping  point 
or  deliyered  in  the  market,  cooperation  and  assistance  must  be  rendered  the 
buyer,  in  the  matter  of  ventilating  or  refrigerating  the  product  in  transit, 
selecting  the  quickest  routes,  tracing  cars  to  destination,  aigaging  c^MUie  for 
foreign  shipments,  insurance,  etc  The  ability  to  book  orders  with  exacting 
requlrementi  often  facilitates  direct  distrlbuti<m  to  certain  buyers,  who,  for 
instance,  may  want  only  one  size  of  apple,  grapefruit,  or  orange. 

It  is  a  much  more  satisfactory  process  to  sell  standardised  goods  from  a 
catalogue,  or  by  letter  or  wire  description,  at  an  f  .  o.  b.  price,  than  to  consum- 
mate sales  after  examination  of  the  goods  themselves  in  the  markets.  Delay  In 
dlstrlbuti<m  results  from  the  necessity  of  such  examination.  Unavoidable  dif- 
ferences In  quality  and  condition  ct  perishable  goods,  which  often  occur  in  the 
case  of  f.  a  b.  sales,  generally  can  be  equalised  by  an  adjustment  in  dollars 
and  cents— a  comparatively  simple  matter  In  the  work  of  a  well-organised 
selling  agency  where  reliable  facts  are  easily  ascertained. 

Judicious  advertising  tends  to  bring  the  buyer  to  the  goods,  thereby  greatly 
simplifying  distribution.  An  organization  can  often  finance  advertising  of  this 
nature  when  the  individual  grower  and  shiiq[)er  can  not  Most  of  the  10,000 
car-lot  buyers  of  the  United  States,  as  well  as  those  of  foreign  countries,  are 
more  than  pleased  to  see  any  large  volume  of  fruit  and  produce  in  the  hands 
of  competent  and  reliable  sales  organizations,  whether  formed  of  producers  or 
so-called  middlemen,  since  the  buyer*s  Interest  and  the  producer's  interest  are, 
after  all,  Identical,  and  organized  selling  when  honestly  conducted  protects 
both. 

Because  of  the  perishable  nature  of  the  products  and  the  loose  methods  and 
ideals  of  many  growers  and  dealers,  errors  are  often  made,  the  total  cost  <tf 
which  Is  great.  The  conclusion  of  the  whole  matter  may  be  summed  up  as 
follows:  Gar-lot  marketing  and  distribution  Is  accomplished  most  satisfac- 
torily when  the  distributing  organization,  be  It  composed  of  growers  or  middle- 
men, has  tiie  confldeice  of  growers,  buyers,  retailers,  and  consumers,  as  weXi 
as  bankors  and  railroads.  To  justify  and  retain  this  confidence  and  coopera- 
tion necessitates  an  honest  and  intelligent  eilort  to  consider  and  respect  tiie 
rights  and  Interests  of  each. 


TRADING  IN  GRAIN  FUTURES. 
By  L.  D.  H.  WBLD, 

Profe^tor  of  BM8ine9S  AdnUnUtration^  SJieffleld  Scientific  Scheol,  Yale  UiU- 

veraity. 

In  view  of  the  conclusions  reached  by  numerous  Qovernment  commissions 
and  independent  scientific  students  during  recent  years,  it  is  hardly  necessary 
to  discuss  the  problem  of  future  trading  in  grain  for  the  purpose  of  determining 
whether  or  not  it  Is  economically  Justifiable.    There  are  still,  of  course,  many 
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people  who  do  not  believe  in  future  trading,  and  there  are  also  very  few  outside 
of  the  grain  trade  who  really  understand  it  The  principal  problem  of  to-day 
Is  how  beet  to  eliminate  certain  eyils  connected  with  fntore  trading  and  the 
extent  to  which  the  Government  should  attempt  to  do  this  through  legislation. 
To  adequately  consider  this  problem,  however,  it  is  first  necessary  to  state  as 
briefly  as  possible  the  functions  of  q;)eculation,  with  special  reference  to  the 
use  of  the  futures  marlcet  for  hedging  purposes.  This  will  clarify  the  situation 
for  a  consideration  of  the  question  of  Ck>vemment  regulation. 

It  is  convenient  and  illuminating  to  summarise  the  functions  of  speculation 
undOT  the  three  following  heads:  First,  it  largely  makes  possible  the  shifting 
of  risiu  from  the  actual  merchandisers  of  commodities  to  a  body  of  professional 
risk  takers;  second,  it  aids  in  regulating  the  rate  at  which  the  year's  crop  is 
consumed  by  adjusting  the  price  level  according  to  supply  and  demand  (past, 
present,  and  future) ;  third,  it  aids  in  regulating  the  flow  of  commodities  from 
producing  to  consuming  regions  by  adjusting  prices  between  different  markets. 
Be  it  noted  that  it  is  only  claimed  for  speculation  that  it  aids  in  the  two 
functions  of  price  adjustment  over  a  period  of  time  and  over  different  markets 
at  the  same  time;  the  great  development  of  means  of  commnnleation  and  the 
faculties  for  acquiring  and  disseminating  market  information  fundamentally 
make  these  price  adjustments  possible,  but  it  is  the  speculative  market  that 
furnishes  the  machinery  through  which  the  actual  price  adjustments  are  largely 
iHtmgbt  about  As  a  result  of  these  three  functions,  the  cost  of  marketing 
commodities  that  may  be  bought  and  sold  for  future  delivery  is  reduced  to  a 
minimum. 

The  most  important  function  of  speculation  is  the  shifting  of  risks  from  the 
shoulders  of  the  actual  merchandisers  of  grain  to  those  of  professional  risk 
takers.  This  is  accomplished  principally  through  ^hedging,**  or  the  purchase 
or  sale  of  commodities  for  future  delivery  to  offset  or  to  protect  an  equivalent 
sale  or  purchase  of  actual  commodities.  In  this  connection  it  might  be  well  to 
bring  out  the  relation  of  the  terms  ''future  trading**  and  ** speculatl<m **  which 
•re  ofteo  used  interdiangeably.  Althoogli  there  Is  some  element  of  risk 
Invotved  in  any  transactUm  calUng  for  d^very  at  a  tatwn  time,  yet  a  certain 
kind  of  future  trading  has  come  to  be  called  **  pure  q;»eculatlon  "  In  contradis- 
tteetlon  to  that  kind  of  future  trading  whldi  Is  undertaken  for  the  purpose  of 
protecting  transactions  in  actual  commodities.  In  pure  speeolatlon  commodities 
are  bought  or  sold  for  future  delivery  solely  for  the  purpose  of  obtaining  pn^ts 
from  price  fluctuations ;  In  hedging,  the  purchase  or  sale  Is  made  for  the  pur- 
pose of  avoiding  profits  and  losses  from  price  fluctuations,  or,  more  properly 
speaking,  to  oflinet  a  fall  (or  increase)  In  cash  price  by  a  corresponding  Increase 
(or  fall)  in  the  price  of  the  future.  In  other  words,  hedging  Is  undertaken 
to  avoid  speculation.  As  will  be  pointed  out  b^low,  hedging  Is  dependent  on 
the  existence  of  a  speculative  market,  and  hence  it  Is  proper  to  speak  of  the 
''functions  of  speculation.*' 

It  is  mnnscessary  to  explain  in  detail  in  this  place  Just  how  hedging  opera- 
tions are  carried  out  but  since  no  one  can  hope  to  think  Int^lgently  on  the 
subject  of  speculation  In  grain  without  having  some  conception  of  the  Idea  and 
purpose  of  hedging,  a  f^w  of  the  simplest  examples  will  be  given  to  make  Its 
meaning  clear. 

In  the  marketing  of  eggs  there  are  many  dealers  who  buy  up  eggs  In  large 
quantities  during  April,  May,  and  June,  and  who  put  them  into  storage  tor  use 
during  the  following  winter  when  egg  supplies  are  scarce.  Those  who  speculate 
In  this  way  have  no  means  of  protecting  themselves ;  when  they  buy  tliem  In 
Hay  they  have  no  idea  what  price  they  will  receive  the  following  December. 
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As  a  matter  of  fact,  in  some  years  they  make  large  profits,  while  in  other  years 
they  suffer  heavy  losses.  If  egg  dealers,  when  they  buy  eggs  in  June  at  20 
cents,  could  at  the  same  time  contract  to  deliv^  them  at  24  cents  the  follow- 
ing December,  they  would  be  glad  enough  to  do  so,  because  in  that  way  they 
would  be  avoiding  risk  of  price  fluctuations  in  the  meantime.  But  there  is  no 
future  trading  in  eggs  except  in  a  small  way;  the  quality  that  will  be  de- 
livered the  next  December  is  not  definite  enough  to  permit  buyers  to  take  a 
chance  in  purchasing  for  forward  delivery,  or  an  unusually  large  supply  of 
fresh  eggs  may  depress  the  price  during  the  following  December,  so  that  the 
dealer  would  lose  money  on  those  that  he  had  engaged  six  months  before. 

Conditions  are  entirely  different  in  the  wheat  market  A  large  terminal  ele- 
vator buys  up  a  million  dollars'  worth  of  wheat  in  October.  If  there  were  no 
market  for  futures,  the  terminal  elevator  would  have  to  do- Just  as  the  egg 
dealer  does — sit  back  and  pray  that  the  price  will  go  up  instead  of  down,  and 
up  enoiigh  to  pay  interest,  insurance,  and  cost  of  operating  his  elevator,  as 
well  as  3rield  a  fair  profit.  But  the  terminal  elevator  company  has  to  take  no 
such  chances.  When  it  buys  wheat  in  October  at  90  cents  per  bushel  it  im- 
mediately turns  around  and  engages  to  deliver  it  the  following  May  at  05  cents, 
thus  assuring  itself  of  a  sufficient  gross  profit  to  cover  the  carrying  charge  and 
yield  a  profit,  whatever  may  happen  to  the  price  in  the  meantime.  Competition 
of  terminal  companies  is  so  keen  for  this  apparently  safe  kind  of  business  that 
the  price  of  the  future  is  often  so  little  above  the  cash  price  as  to  make  it 
difficult  to  figure  where  any  profit  may  be  made.  In  fact,  during  some  years 
of  short  crops  the  demand  for  cash  wheat  is  so  insistent  that  the  price  for 
future  delivery  does  not  rise  high  enough  above  the  cash  price  to  enable  the 
terminals  to  make  money.  Under  such  circumstances  they,  of  course,  stay 
out  of  the  market  and  lose  some  money  because  their  capital  invested  in 
elevators  in  lying  idle. 

Wh^i  a  terminal  operator  sells  for  future  delivery  wheat  bought  as  cash 
wheat  he  has  hedged  his  cash  holdings.  It  makes  no  difference  to  him 
whether  the  price  goes  up  or  down  before  the  month  of  delivery  arrives.  Of 
course,  if  it  should  go  up  considerably,  he  would  have  made  more  money  by 
not  selling  for  future  delivery,  but  by  hedging  he  waives  possibility  of  a  large 
profit  by  protecting  himself  against  a  possible  loss.  People  are  willing  to  buy 
wheat  for  future  delivery  because  they  know  exactly,  or  almost  exactly,  what 
they  are  going  to  get  Each  exchange  decides  for  itself  what  grade  of  wheat 
shall  be  delivered  in  f uliUlment  of  future  contracts ;  i.  e.,  it  decides  on  a  contract 
grade.  In  spite  of  certain  shortcomings  the  grading  systems  have  been  brought 
to  such  a  high  state  of  efficiency  that  this  is  possible.  Wheat  is  more  sus- 
ceptible to  standardization  than  almost  any  other  agricultural  product  Com 
and  oats  can  also  be  finely  graded,  and  consequently  can  be  bought  and  sold 
for  future  delivery.  Not  so  with  barley  and  rye,  and  therefore  these  grains  are 
not  ordinarily  handled  in  this  way. 

But  the  terminal  elevator  operator  is  not  the  only  one  that  hedges.  In  fact 
practically  every  handler  of  actual  wheat,  including  the  country  elevator, 
the  cash  buyer,  the  shipper,  the  exporter,  and  the  fiour  miller  uses  the  future 
market  for  hedging  purposes.  The  terminal  elevator  operator  in  the  example 
cited  above  hedges  his  holdings  by  selling  for  future  delivery.  The  flour  miller 
frequently  hedges  by  buying  for  future  delivery.  Suppose  that  during  Octo- 
ber a  miller  is  asked  to  flgure  on  10,000  barrels  of  flour  to  be  delivered  the 
following  June.  Possibly  the  United  States  Government  is  contracting  for  fu- 
ture supplies.  The  miller  will  not  make  the  flour  until  the  following  May,  and 
he  can  not  tell  how  much  he  will  have  to  pay  for  cash  wheat  at  that  time.    So 
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he  looks  at  the  price  of  May  wheat — L  e.*  the  price  of  wheat  for  May  delivery — 
and  figures  on  that  basis.  When  he  closes  the  contract  he  immediately  steps 
into  the  pit  and  buys  enough  May  wheat  to  make  his  10,000  barrels  of  flour. 
It  makes  no  difference  to  him  what  hi^pens  to  the  price  of  cash  wheat  in  the 
meantime;  he  has  his  wheat  ail  engaged  at  a  definite  price,  and  he  knows 
that  it  will  be  delivered  to  him. 

So  much  for  illustrations  of  shifting  risks  by  means  of  hedging.  It  is  only 
the  existence  of  a  market  for  futures  that  makes  this  possible,  and  the 
market  for  futures  would  not  exist  if  it  were  not  for  the  presence  of  specu- 
lators who  are  ready  to  buy  or  sell  at  any  moment  during  trading  hours. 
Risks  are  not  eliminated;  they  are  merely  shifted  from  the  merchandisers  of 
grain  to  a  body  of  professional  experts  who  are  best  qualified  to  shoulder  these 
risks,  just  as  fire  insurance  companies  shoulder  the  risks  of  loss  by  fire. 

It  is  unnecessary  to  dwell  at  length  on  the  other  functions  of  speculation  in 
this  place.  The  adjustment  of  the  price  level  to  actual  conditions  of  demand 
and  supply,  although  by  no  means  perfect,  is  brought  about  very  largely  by 
the  combined  Judgments  of  speculators  who  are  the  most  expert  Judges  of 
market  conditions.  By  taking  into  consideration  the  size  of  the  crop,  the 
visible  supply  in  warehouses,  the  probable  rate  of  consumption,  etc.,  they 
adjust  the  general  price  level  In  such  a  way  as  to  prevent  an  under  or  over 
consumption  of  grain  during  the  fall,  with  eousequent  surplus  or  scarcity 
during  the  following  spring  and  summer.  In  other  words,  speculation  tends  to 
level  prices  throughout  the  year. 

As  for  the  adjustment  of  prices  between  different  markets,  this  is  also  brought 
about  mainly  by  speculative  transactions.  This  is  accomplished  by  buying 
futures  in  one  market  and  selling  simultaneously  in  another  whenever  the  dif- 
ference in  prices  is  in  the  least  abnormal.  This  is  called  "  arbitraging  **  or 
''spreading."  The  prices  in  various  markets  throughout  the  world  are  kept 
in  such  nice  adjustment  in  this  way  that  wheat  fiows  almost  automatically 
from  producing  regions  to  consuming  sections.  There  are  no  alternate  gluts 
and  scarcities  in  different  markets  as  there  are  said  to  be  in  the  case  of 
peaches  or  strawberries  or  even  potatoes. 

With  these  considerations  in  mind,  let  us  pass  to  the  question  of  Govern- 
ment regulation.  In  the  first  place,  it  is  to  be  noted  that  the  United  States 
Ck>ngre8s  has  already  passed  a  cotton  futures  act  (1914),  aimed  to  regulate 
trading  in  cotton  futures.  This  law  is  regulatory,  and  not  prohibitory.  Fur- 
thermore, there  were  certain  conditions  in  the  cotton  market  which  called  for 
drastic  treatment,  but  which  do  not  exist  in  the  grain  market  The  most 
notable  difference  between  the  speculative  markets  in  these  two  commodities 
lias  to  do  with  the  contract  grade  or  grades.  It  has  already  been  explained 
that  future  trading  in  wheat  is  possibly  largely  because  the  buyer  for  future 
delivery  can  know  Just  what  grade  he  is  to  get  Such  a  large  proportion  of  the 
total  supply  of  wheat  falls  within  a  narrow  range  of  quality  that  one,  or  at 
most  two,  contract  grades  furnish  a  sufficient  quantity  for  the  fulfillment  of 
future  contracts. 

Not  so  in  the  case  of  cotton.  Cotton  is  of  such  a  variety  of  qualities,  and  the 
total  supply  is  distributed  so  evenly  among  the  different  grades,  that  no  single 
grade  furnishes  a  sufficient  quantity  for  the  fulfillment  of  future  contracts. 
The  prices  of  cotton  for  future  delivery  refer  to  "  middling,"  but  this  is  only 
a  basis.  If  middling  had  to  be  delivered  in  fulfillment  of  all  future  contracts 
the  market  could  easily  be  cornered.  To  overcome  this  difficulty  it  is  provided 
that  the  seller  of  cotton  for  future  delivery  may  deliver  any  one  of  a  number 
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of  grades,  some  better  and  some  poorer  than  middling.  If  he  delivers  a  better 
grade,  he  most  have  a  premium ;  if  a  poorer  grad^  a  disconnt  The  difficolty 
comes  in  determining  tlie  ''differences'*  for  the  grades  above  and  b^ow 
middling.  In  New  York  these  difTer^ces  were  fixed  arbitrarily  by  a  committee 
of  the  exchange.  The  buyer  of  cotton  for  fntnre  delivery  not  only  did  not  know 
what  grade  of  cotton  would  be  delivered  to  him,  bat  he  didn't  know  whether  he 
would  be  allowed  to  pay  a  fair  price  for  what  he  did  get 

Because  of  this  important  diligence  in  the  characteristics  of  the  two  com- 
modities, wheat  is  much  better  adapted  to  future  trading  than  cotton,  and  the 
principal  reason  that  caused  the  Government  to  attempt  the  regulation  of  cot- 
ton speculation  does  not  exist  in  the  case  of  wheat.  There  are,  however, 
other  matters  that  raise  the  question  of  the  desirability  of  Government  regu- 
lation of  grain  speculation,  which  I  shall  attempt  to  bring  out  in  the  follow- 
ing discussion. 

Those  who  hold  views  as  to  the  advisability  of  governmental  action  with 
respect  to  future  trading  may  be  roughly  divided  into  three  classes  as  follows : 
First,  those  who  believe  that  only  evil  results  from  future  trading,  and  who 
would  therefore  have  it  prohibited  altogether;  second,  those  who  realize  that 
important  economic  benefits  are  derived  from  hedging,  and  who  would  there- 
fore permit  future  trading  so  t&r  as  hedging  transactions  are  concerned  but 
who  would  prohibit  "pure  speculation*';  and,  third,  those  who  realise  that 
liedglng  transactions  are  d^;>endent  on  the  existence  of  a  purely  speculative 
market,  and  who  realise  tliat  speculation  has  other  functions  tlian  the  mere 
shifting  of  risks,  and  who  therefore  believe  that  speculation  as  it  exists  to-day 
should  be  allowed  to  continue.  This  last  class  of  people  may  also  be  roughly 
divided  into  two  classes,  viz:  First,  those  who  believe  that  the  Government 
should  keep  its  hands  off  entirely,  and,  second,  those  who  believe  that  certain 
evils  can  be  cured  by  wise  legislation  without  injuring  the  general  features  of 
like  system.    These  different  sets  of  opinions  will  be  discussed  in  order. 

Those  who  would  prohibit  trading  in  futures  believe  that  the  evils  which 
they  see-HBome  real  and  some  imaginary — ^far  outbalance  any  possible  benefits 
that  may  be  derived.  All  trading  in  futures  is  looked  on  as  pure,  unadulterated 
gambling.  They  depict  in  heartrending  terms  the  stories  of  suicides,  murders, 
and  defalcations  caused  by  losses  in  the  speculative  market  T6ey  ordinarily 
believe  that  short-selling  has  the  effect  of  fictitiously  increasing  the  supply  of 
commodities,  and  that  therefore  the  general  result  is  a  lowering  of  the  prices 
that  farmers  receive.  They  point  with  scorn  to  the  comers  that  have  been 
engineered  by  individuals  or  by  small  coteries  of  operators,  with  consequent 
artificial  raising  of  prices  for  the  benefit  of  the  few.  They  also  point  to  the 
continuous  fluctuations  in  prices  even  during  a  single  day  as  prima  fade  evi- 
dence that  the  laws  of  supply  and  demand  no  longer  control  prices,  and  that 
price  fluctuations  are  caused  by  "  manipulation  "  among  the  speculators. 

These  views  demand  attention.  In  the  first  place,  the  most  serious  evil 
of  grain  speculation  is  undoubtedly  the  drawing  in  of  ignorant  outsiders,  who 
are  foolish  enough  to  "  dabble  in  wheat"  It  can  not  be  denied  that  great  misery 
has  often  resulted  from  such  participation  in  grain  speculation.  Just  as  it  has 
in  real  estate  transactions  and  other  forms  of  speculation.  The  higli  degree 
of  organization  that  has  been  attained  in  the  speculative  markets,  Hie  low 
brokerage  rates  that  are  charged  for  the  execution  of  orders,  and  the  small 
margins  that  are  required,  make  it  easy  for  the  general  public  to  speculate 
in  grain  if  it  so  desires.  The  fact  that  many  brokerage  houses  solicit  such 
orders  from  people  outside  the  grain  trade,  and  maintain  branch  private-wire 
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lioDBes  to  eneourage  the  pladng  of  specnlatire  orders,  makes  it  doobly  easj  for 
people  to  specolatep  and  even  Induces  many  people  who  would  otherwise  not 
be  tempted. 

But  q>eculatlon  in  grain  on  the  part  of  the  irresponsible  public  has  been 
appreciably  decreasiiig  during  recent  years.  There  are  many  firms  of  brokers 
who  no  longer  solicit  this  business,  and  who  accept  unsolicited  orders  only 
after  a  careful  consideration  of  the  financial  and  moral  responsibility  of  the 
persons  placing  such  orders.  In  some  of  the  grain  markets,  such  as  Minne- 
apolis and  Duluth,  the  exchanges  op&alj  frown  on  the  solicitation  of  outside 
q[)eculatiTe  orders.  The  waves  of  speculation  whoi  everyone  ''took  a  flier" 
in  wheat,  so  common  20  years  ago  in  the  American  primary  markets,  have  very 
larg^  passed.  Speculation  is  falling  more  and  more  into  the  hands  of  those 
who  are  financially  and  intellectually  capable  of  assuming  the  risks  involved. 
Chicago  is  the  great  speculative  grain  market  of  the  United  States  and  of 
the  world,  and  in  that  market  hundreds  of  irresponsive  outsiders  are  enticed 
into  or  allowed  to  enter  the.game.  But  even  in  that  market  there  has  been 
an  increasing  tendency,  especially  among  the  older  and  more  reliable  firms, 
to  pay  more  attention  to  the  character  and  qualifications  of  the  people  who 
wish  to  speculate. 

In  gmieral  the  stories  of  misery  resulting  from  grain  speculation  are  greatly 
exaggerated.  The  great  bulk  of  future  trading  is  carried  on  by  men  who  are 
best  qualified  to  assume  the  rislOB  involved,  and  who  operate  with  great 
caution  and  with  Iceen  Judgment  based  on  a  continual  study  of  market  condi- 
tions. Profiessional  speculators  ordinarily  content  themselves  with  extremely 
small  profits  on  single  transactions  and,  when  obliged  to,  take  correspondingly 
small  losses.  Those  who  are  in  the  market  all  the  time  rarely  go  either  short 
or  long  even  over  night  They  assume  the  ri^-bearing  function  in  extremely 
small  doses.  Just  as  the  risk  of  loss  of  a  single  vessel  on  a  single  trip  is 
assumed  by  a  large  number  of  separate  underwriters  at  Lloyd's,  whereby  each 
Insurer  shoulders  a  small  proportion  of  the  total  risk  involved.  That  Irre- 
iq>onsible  outsiders  dabble  in  grain  is  unfortunate;  that  conditions  in  this 
direction  are  improving  is  certain ;  more  definite  action  to  improve  conditions  is 
desirable  and  undoubtedly  possible,  as  will  be  pointed  out  below. 

The  claim  that  speculation  through  short  selling  amounts  to  a  fictitious 
increase  of  supply  and  consequent  lowering  of  price  is  hardly  worth  considering 
in  this  place  in  view  of  the  effective  way  in  whidi  this  argument  has  been 
disposed  of  by  other  writers.  In  short,  those  who  argue  in  this  manner  forget 
that  for  every  short  sale  there  must  be  a  corresponding  purchase,  and  that  the 
short  seller  sooner  or  later  operates  to  defeat  his  own  desire  to  see  the  price  fall 
by  having  to  reenter  the  market  to  "  cover.'* 

Neither  is  it  necessary  in  this  paper  to  dwell  on  "comers"  as  furnishing 
an  argument  for  the  prohibition  of  speculation.  That  comers  are  undesirable 
and  demoralizing  can  not  be  denied.  But  successful  ones  are  very  rare ;  even 
attempts  to  comer  the  market  are  rare.  When  they  do  occur  they  have  only  a 
temporary  effect  und  this  effect  is  more  on  the  future  price  than  on  the  spot 
price.  Furthermore,  the  exchanges  themselves  are  opposed  to  corners  and 
try  to  make  fhem  impossible.  In  Minneapolis,  the  largest  spot  wheat  market 
and  the  second  largest  speculative  grain  market  in  the  United  States,  there 
has  never  been  a  comer  of  any  importance. 

The  claim  that  constant  price  fiuctuations  are  prima  fade  evidence  of  artifi- 
cial manipulation  of  prices,  and  that  changes  in  demand  and  supply  can  not 
possibly  cause  these  price  changes,  is  worthy  of  more  extended  consideration 
in  this  place.   Agitators  in  the  American  wheat  regions  often  use  this  argument 
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with  telling  effect  on  their  farmer  audiences.  They  call  attention  to  the  zigzag 
diagrams  published  in  the  daily  papers  depicting  the  price  fluctuations  of  wheat 
during  a  single  day.  They  fail  to  point  out,  however,  that  the  scale  on  which 
these  diagrams  is  drawn  is  in  eighths  of  a  cent,  and  that  what  appear  to  be 
violent  fluctuations  on  the  diagram  may  cover  not  more  than  a  total  range  of 
half  a  cent  during  a  day. 

As  a  matter  of  fact,  the  more  highly  organized  the  marketing  machinery  for 
any  commodity,  the  more  frequent  are  the  price  fluctuations,  but  the  less  severe 
are  they.  The  great  grain  exchanges  furnish  perhaps  the  best  example  of  this. 
During  trading  hours  there  are  being  constantly  registered  in  the  form  of  bids 
and  offers  the  expert  opinions  of  scores  of  the  best  qualified  judges  of  market 
values.  Every  item  of  news  fix>m  any  part  of  the  world  affecting  crop  condi- 
tions (on  the  sui^ly  side)  or  affecting  industrial  conditions  (on  the  demand 
side)  has  its  immediate  effect  on  the  bids  and  offers  in  the  trading  pit  There 
are  always  those  who  want  to  buy  pitted  against  those  who  want  to  sell ;  there 
is  tremendous  pressure  from  both  sides;  between  these  two  great  forces  the 
price  itself  quivers  along,  susceptible  to  the  slightest  extra  pressure  from  either 
side.  But  an  increased  pressure  in  either  direction  is  quickly  followed  by  a 
reacting  pressure  from  the  other  side  (i.  e.,  as  the  ''bulls*'  liquidate  or  the 
"shorts"  cover),  and  as  a  result  the  price,  in  spite  of  constant  fluctuations, 
normally  remains  within  an  astonishingly  narrow  range  for  days  or  even  weeks 
at  a  time.  Even  when  there  are  special  reasons  for  a  change  in  price  level,  such 
as  the  outbreak  of  a  war  or  a  prolonged  drought,  the  price  is  apt  to  become  ad- 
justed to  the  new  conditions  more  or  less  gradually  rather  than  abruptly. 

This  condition  is  not  found  in  the  marketing  of  those  commodities  where 
traders  do  not  come  together  in  an  organized  market  place  or  where  the  facili- 
ties for  gathering  and  disseminating  market  information  are  not  so  highly  de- 
veloped. In  the  case  of  potatoes,  for  example,  the  dealers  do  not  come  together 
to  do  their  trading;  transactions  are  carried  out  by  private  sale  and  indi- 
vidual bargaining.  As  a  consequence,  the  price  is  not  so  definite;  it  is  not  so 
susceptible  to  changes  in  supply  and  demand.  It  continues  for  several  days  or 
weeks  without  change  and  then  abruptly  goes  up  or  down  5  cents  a  bushel. 
Prices  are  determined  most  accurately  in  the  organized  exchanges  where  specu- 
lation takes  place;  a  constantly  fluctuating  price  is  an  indication  of  a  high 
degree  of  competition  rather  than  of  a  lack  of  competition.  Those  who  argue 
otherwise  fail  to  understand  the  workings  of  a  highly  organized  market  place. 

So  much  for  those  people  who  would  abolish  speculation  in  grain  futures. 
They  exaggerate  the  evils  that  do  exist ;  they  believe  they  see  other  evils  which 
in  reality  do  not  exist;  they  fail  to  understand  the  functions  of  speculation. 
Many  farmers  are  found  in  this  dass  who  would  abolish  speculation ;  there  is 
always  a  certain  amount  of  agitation  for  the  passage  of  laws  which  will  bring 
about  such  abolishment,  and  certain  States  of  the  United  States  have  passed 
laws  to  this  effect  Through  the  influence  of  the  agrarians,  Germany  passed 
prohibitory  legislation  in  the  nineties,  but  the  general  consensus  of  opinion 
seems  to  be  that  G^ermany's  experience  under  this  law  has  not  been  favorable. 
No  other  important  nation  has  attempted  it  The  benefits  derived  from  specu- 
lation appear  to  far  outweigh  the  disadvantages ;  the  disadvantages  themselves 
have  been  growing  less. 

The  second  class  of  people  who  urge  legislation  with  regard  to  future  trading 
are  those  who  have  come  to  realize  the  great  benefits  accruing  from  hedging 
but  who  can  see  no  good  in  pure  speculation — ^i.  e.,  the  mere  buying  and  selling 
of  futures  not  for  the  purpose  of  protecting  other  transactions  in  actual  grain 
hut  merely  for  the  purpose  of  striving  for  profits  out  of  price  fiuctuations.    This 


Digitized  by 


Google 


CONSEBYATIOK  OF  NATURAL  BBS0XJB0B8.  437 

theory  Is  well  illustrated  by  a  law  that  was  introduced  and  seriously  con- 
sidered in  the  Minnesota  Legislature  in  1915,  which  prohibited  the  sale  of 
anything  for  future  delivery  unless  the  seller  had  in  his  possession  at  the  time 
the  actual  goods.  Similarly^  when  Federal  legislation  concerning  cotton 
futures  was  being  considered  attempts  were  made  to  include  provisions  to 
prohibit  or  penalize  purely  speculative  transactions,  but  none  of  them  were 
Incorporated  in  the  law  as  finally  passed.  Among  those  who  urge  this  kind 
of  legislation  are  Intelligent  fanners  and  many  business  men,  even  grain 
dealers  in  smaller  markets  who  are  accustomed  to  hedging  but  who,  at  their 
distance  from  the  large  markets,  can  not  see  the  benefits  of  pure  speculation* 

The  difilculty  with  the  advocates  of  this  kind  of  legislation  is  that  they 
fail  to  realize  that  hedging  transactions  alone  would  not  make  a  futures 
market ;  in  other  words,  that  hedging  is  dependent  on  speculation.  It  is  con- 
ceivable that  hedging  transactions  alone  might  be  so  numerous  and  so  evenly 
divided  between  hedging  sales  and  hedging  purchases  that  there  might  be  a 
continuous  and  instantaneous  market,  especially  if  all  such  transactions  were 
concentrated  in  the  market  in  one  single  city.  But  even  then  there  would  be 
difficulties.  As  it  is  under  the  present  system,  a  grain  dealer  or  flour  miller 
who  wishes  to  hedge  can  do  so  at  any  moment  during  trading  hours.  If  future 
trading  were  limited  to  hedging  transactions,  a  flour  miller  who  wished  to 
purchase  50,000  bushels  of  wheat  as  a  hedge  would  have  to  flnd  some  one  at  the 
same  moment  who  wished  to  buy  50,000  bushels  as  a  hedge.  It  is  hardly 
likely  that  he  would  be  successful.  Furthermore,  the  buying  up  of  large 
quantities  of  actual  grain  by  terminal  elevator  companies  in  the  fsJl  results 
in  a  preponderance  of  hedging  sales  for  future  delivery  over  hedging  purchases 
at  that  time  of  year,  and  during  the  spring  the  conditions  are  reversed.  It  i» 
the  pure  speculator,  always  standing  ready,  who  **  takes  up  the  slack,"  who 
furnishes  the  continuous  market  where  hedging  purchases  or  sales  can  be 
made  In  any  moment  and  at  any  time.  This  dependence  of  hedging  on  the 
speculative  market  is  not  generally  understood;  it  must  be  acknowledged 
before  we  can  deal  with  the  problem  intelligently. 

Finally,  we  come  to  that  class  of  people  who  appreciate  the  benefits  derived 
from  speculation  and  who  would  not  have  It  abolished.  Among  the  foremost  in 
th^  class  are  naturally  the  grain  dealers  and  speculators  themselves,  most  of 
whom  are  also  opposed  to  restrictive  laws  of  any  kind  which  might  be  aimed 
at  the  suppression  of  the  evils  connected  with  speculation  but  without  destroy- 
ing the  system  itself.  And  here  is  really  the  crux  of  the  problem:  Is  it  pos- 
sible  to  frame  and  pass  legislation  which  will  suppress  the  evils  without  injur- 
ing the  structure?  Most  of  the  grain  dealers  and  speculators  feel  that  the 
speculative  markets  are  such  sensitive  and  delicately  adjusted  mechanisms  that 
the  Government  can  not  hope  to  intrude  without  doing  injury.  They  believe 
that  the  exchanges  themselves  are  not  only  the  best  fitted  to  regulate  future 
trading,  but  that  they  are  doing  all  that  can  be  done. 

It  is  very  true  that  the  exchanges  themselves  are  in  the  best  position  tO' 
eradicate  the  evils,  and  that  whatever  they  have  attempted  to  do,  they  have 
accomplished  much  more  effectively  than  could  have  ever  been  done  by  legis- 
lation.  And  the  exchanges  deserve  great  credit  for  the  part  they  have  playe(f 
in  developing  the  high  degree  of  honesty  and  efficiency  that  exist  in  the  spot 
and  futures  grain  markets  of  to-day.  But  the  grain  men  are  apt  to  be  too  self- 
complacent  with  the  results  they  have  achieved ;  they  are  too  apt  to  look 
lightly  on  certain  minor  defects  which  they  might  improve;  and  they  are 
inclined  to  pay  too  little  attention  to  that  portion  of  the  outside  world  that  lir 
demanding  that  something  be  done  to  improve  conditions. 
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But  the  problem  as  to  whether  the  GovemmeDt  should  act  at  all,  and,  if  it 
should  act,  how  far  it  should  go,  is  a  difficult  one.  So  far  as  corners  or  minor 
manipulations  are  concerned,  it  is  undoubtedly  better  to  leave  these  for  the 
exchanges  themselves  to  care  for;  and  they  have  done  perhaps  all  that  could 
be  expected  of  them.  The  bucket-shop  evil,  an  excrescence  of  organized  specu- 
lation, has  been  brought  under  fairly  effective  control  by  State  laws,  although 
the  exchanges  themselves  are  able  to  do  this  more  effectively  when  they  take 
the  matter  in  hand  themselves.  It  was  not  until  the  New  York  Stock  Exchange, 
for  example,  determined  to  suppress  bucket  shops  in  stock  gambling  that  real 
progress  was  made  in  eradicating  this  evil  in  New  York  City.  One  of  the 
principal  objects  of  the  United  States  cotton  futures  act  was  to  remedy  the 
evils  resulting  from  the  methods  used  in  New  York  to  determine  prices  of 
other  grades  than  "  middling."  No  such  legislation  is  necessary  for  the  grain 
markets,  because,  as  already  pointed  out,  grain  runs  more  uniform  in  quality 
than  cotton  and  only  one  or  two  grades  need  to  be  deliverable  on  contract 
Legislation  establishing  uniform  grain  grades  Is  undoubtedly  desirable,  but 
that  effects  speculation  only  incidentally. 

The  question  of  Government  regulation  of  grain  speculation  simmers  down  to 
the  problem  of  dealing  with  the  most  serious  evil — ^vlz,  the  enticing  of  the 
irresponsible  and  ignorant  outsider  into  the  speculative  market.  As  already 
explained,  there  has  been  a  great  improvement  in  this  respect  during  the  past 
20  years,  especially  in  certain  markets  where  the  grain  dealers  have  had  a 
gradual  awakening  of  conscience.  The  time  is  undoubtedly  ripe  in  certain 
States  of  the  United  States  for  constructive  legislation  along  this  line,  notably 
in  Minnesota,  Wisconsin,  Iowa,  Nebraska,  Kansas,  and  Missouri.  The  solicita- 
tion of  speculative  orders  from  the  outside  public  might  be  definitely  pro- 
hibited; the  private-wire  houses  in  localities  where  no  grain  markets  are 
located  might  be  abolished;  even  ''up-town'*  offices  or  offices  outside  of  the 
grain  districts  of  the  great  primary  markets  might  be  done  away  with. 

The  great  difficulty  with  respect  to  legislation,  however,  is  the  fact  that  the 
principal  speculative  grain  market  is  in  Chicago.  Laws  that  might  be  fSeasible 
in  other  States  might  not  be  practicable  in  Illinois,  and  yet  this  Is  where  an 
Improvement  Is  most  needed.  It  would  be  very  difficult  to  determine  how  far 
legislation  might  be  attempted  in  this  direction.  Just  how  far  is  It  desirable 
to  discourage  speculation  by  outsiders?  Anything  that  will  help  to  eliminate 
the  dry  goods  clerk  or  the  bank  clerk  from  the  speculative  market  Is  highly 
desirable.  But  how  about  the  successful  banker  or  business  man,  or  even  the 
well-to-do  farmer,  if  he  wishes  to  speculate? 

The  possibilities  of  remedial  legislation  along  this  line  can  not  be  safely  con- 
sidered until  there  has  been  more  investigational  work  along  this  line.  We 
need  to  know  more  about  the  methods  and  prevalence  of  soliciting  speculative 
orders;  the  activities  and  usefulness  of  private-wire  houses;  the  customs  in 
the  various  markets  with  regard  to  the  requirement  of  margins;  the  class  of 
people  that  really  do  speculate;  and  the  extent  to  which  they  speculate.  No 
scientific  study  has  been  made  of  this  problem,  and  yet  it  would  undoubtedly 
be  possible  to  collect  such  information.  Many  leading  grain  houses,  who  are 
fftrsighted  enough  to  realize  that  more  definite  action  must  be  taken,  would 
cooperate  with  Government  investigators  in  revealing  the  facts. 

Not  until  we  have  this  information  can  we  decide  how  far  we  should  go  in 
trying  to  eliminate  the  evil  of  irresponsible  speculation  by  means  of  legislation. 
It  is  safe  to  say  that  something  might  be  done,  but  that  the  great  danger  would 
be  In  trying  to  go  too  tar.  After  all,  the  exchanges  themselves  are  in  the  best 
position  to  improve  conditions,  and  in  many  cases  they  are  doing  so.    But 


Digitized  by 


Google 


CONSEBYATION  OF  NATURAL  BBS0UBGB8.  439 

the  improTemeDt  brought  about  by  the  exchanges  Is  very  gradual ;  any  single 
exchange  hesitates  to  take  drastic  steps  because  of  the  fear  of  driving  specu- 
lative orders  to  other  markets,  and  the  relative  backwardness  of  the  Chicago 
market  In  discouraging  Irresponsible  speculation  acts  as  a  stumblingblock  for 
more  rapid  progress  In  other  markets.  From  this  point  of  view  national  legis- 
lation would  be  more  desirable  than  State  legislation.  But,  even  aside  from 
the  question  of  constitutionality  of  Federal  laws,  it  would  appear  to  be  more 
the  function  of  the  exchanges  themselves  and  the  States  in  which  they  are 
located.  The  two  things  that  are  most  needed  are  scientific  investigation  of 
the  problem  and  the  arousing  of  a  feeling  of  responsibility  among  the  members 
of  the  great  grain  exchanges. 

In  conclusion.  It  may  be  said  that  the  great  grain  exchanges  of  the  United 
States  and  their  systems  of  future  trading  mark  perhaps  a  higher  development 
of  marketing  machinery  and  a  higher  standard  of  efficiency  than  has  been 
achieved  in  the  marketing  of  any  other  commodity.  The  mechanism  is  highly 
delicate  and  might  easily  be  deranged  by  the  clumsy  finger  of  the  Government 
Although  the  evils  of  lrreq>onslble  speculation  have  been  grossly  exaggerated 
by  the  opponents  of  future  trading,  they  are  nevertheless  real,  and  call  for 
careful  consideration  and  investigation  and  possibly  governmental  action. 


TRANSPORTATION  OF  PERISHABLE  COMMODITIES— NEED  OF 
COOPERATION  BY  SHIPPERS  WITH  CARRIERS. 

By  EUGENE  F.  McPIKE. 
Secretary,   American  Railway  Peri$hahle  Freight  A9$oeiatian,   Chicago,  lU, 

The  conservation  of  human  food  products  is  a  national  problem  of  great 
Importance  in  all  countries.  Including  the  United  States,  where,  in  spite  of 
abundant  natural  resources,  the  people  are  experiencing  the  high  cost  of 
living.  It  is  essential,  therefore,  to  reduce  to  the  lowest  possible  minimum 
any  economic  waste  in  the  handling  of  all  perishable  commodities  which,  in 
a  high  degree,  are  so  necessary  a  part  of  the  sustaining  power  of  any  nation. 
The  American  railroads  have  made  constant  and  strenuous  efforts  to  perform 
their  full  part  of  the  work  of  supplying  the  requisite  facilities  for  the  proi)er 
transportation  of  the  goods  to  market.  They  have  done  even  more  than  this,  for 
they  have  invaded  the  wilderness  and  with  unbounded  faith  in  the  future  have 
prelected  their  rails  into  the  most  uncultivated  regions,  which  have  been 
converted  into  fields  of  great  productive  usefulness,  supporting  new  populations 
exporting  to  their  neighbors  far  and  near  the  constantly  increasing  surplus 
of  the  products  of  the  soil.  The  natural  growth  of  the  population  of  the 
United  States  and  the  rapid  increase  from  year  to  year  in  the  production  of 
fruits  and  vegetables  and  other  perishable  articles  have  caused  the  railroads  to 
be  confronted  with  many  difficult  problems  of  unparalleled  magnitude. 

There  are  in  actual  operation  in  the  United  States  to-day  more  than  100,000 
Insulated  refrigerator  cars  equipped  with  ice  bunkers.  There  are  single  rail- 
road systems  which  transport  considerably  more  than  1,000,000  tons  of  perish- 
able freight  per  year.  The  business  as  a  whole,  therefore,  is  large  enough  and 
of  such  nature  as  to  require  very  close  attention.  The  American  railroads  have 
not  been  backward  in  equipping  themselves  to  handle  the  perishable  freight 
traffic  satisfactorily  and  with  due  regard  to  its  importance  and  its  peculiar 
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requirements.  It  is  entirely  safe,  therefore,  to  predict  that  in  the  future  the 
railroads  will  continue  to  manifest  in  a  substantial  form  their  interest  in  that 
class  of  traffic.  In  fact,  the  transportation  of  perishable  commodities  has 
such  a  special  hazard  of  its  own  as  to  make  it  imperative  that  great  care 
and  diligence  be  used,  as  indeed  are  almost  Invariably  used,  by  the  carriers 
which,  in  America,  under  the  common  law,  are  virtually  the  insurers  of  the 
freight  intrusted  to  their  custody.  It  may  be  true  that  from  a  technical  or 
legal  standpoint  the  American  railroads  are  not  actually  the  insurers  of 
perishable  freight  to  the  same  degree  or  in  the  same  sense  as  they  may  be 
insurers  of  other  nonperlshable  freight,  yet  In  actual  practice,  all  things 
being  equal,  the  shippers  of  perishable  commodities  do  generally  rely  upon 
the  railroads  to  give  safe  transportation  to  such  products  and  to  deliver  them 
on  the  market  in  as  reasonably  good  condition  as  their  inherent  nature  and 
the  normal  circumstances  of  transportation  may  permit.  This  situation,  as  to 
the  liability  of  American  carriers,  is  in  some  respects  quite  different  from  the 
responsibilities  imposed  by  law  or  by  custom  upon  the  transportation  companies 
in  France  and  other  countries  of  Europe.  The  American  carriers  are  not, 
however,  liable  for  any  losses  or  damages  to  perishable  goods  in  transit,  the 
proximate  cause  of  which  may  consist  in  one  or  more  of  what  are  generally 
known  as  the  exemptions  of  the  common-law  rule  and  which  exemptions  may 
be  briefly  stated  as  fallows : 

1.  Acts  of  God. 

2.  Acts  of  the  public  enemy. 

3.  Acts  of  public  authority  or  law. 

4.  Acts  of  negligence  of  shipper. 

5.  Inhei^t  nature  of  the  goods. 

It  has  also  been  possible  and  still  is  possible  under  the  existing  laws  of  the 
United  States  regulating  interstate  commerce  for  a  carrier  under  certain  con- 
ditions to  enter  into  a  valid  contract  whereby  its  liability  may  be  limited,  pro- 
vided such  contract  or  limitation  is  not  contrary  to  any  specific  provision  of  law 
or  public  policy  and  is  not  unjust  or  unreasonable. 

It  follows,  therefore,  that  in  tendering  for  transportation  any  shipments  of 
perishable  goods  there  is  still  a  considerable  responsibility  which  necessarily 
rests  upon  the  shipper  himself  and  which  includes  various  items  for  the  proper 
handling  of  which  it  is  essential  that  there  be  some  active  cooperation  by  the 
shippers  with  the  carriers  in  order  that  the  safe  tran^)ortation.  which  is  mu- 
tually desired,  may  be  made  possible.  The  shippers  are  responsible  for  the 
proper  preparation  of  their  goods  for  shipment  with  due  regard  to  their  Inherent 
nature;  the  shippers  are  responsible  for  the  proper  packing,  loading,  stowing, 
stripping,  bracing  of  carload  freight,  and  for  its  proper  and  specific  description 
as  well  as  for  reasonable,  definite,  and  legible  shipping  directions.  If  the 
shipper  faithfully  performs  his  duty  in  all  these  respects  he  is  sure  of  receiving 
substantial  rewards  in  the  more  expeditious  and  satisfactory  handling  of  his 
goods  and  in  higher  market  prices.  It  is  desirable,  therefore,  that  the  local 
agents  of  the  railroads  at  the  loading  stations  should  endeavor  to  secure  the 
constant  cooperation  of  shippers,  who  will  generally  be  glad  to  give  it  because 
their  interests  and  those  of  the  carriers  are  mutual. 

PBSPASATION. 

The  proper  preparation  of  freight  for  shipment  is  of  itself  alone  a  large  sub- 
ject because  if  sufficiently  analyzed  it  would  often  take  us  so  far  back  as  the 
selection  and  treatment  of  the  soil,  the  choice  of  seeds  and  plants  of  such  char- 
acter as  would  be  best  fitted  to  meet  the  local  conditions  of  climate,  etc.,  the 
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subsequent  cultiyation  and  the  care  whidi  must  be  used  in  picking  and  sorting. 
Excellent  results  were  accomplished  in  Oalifomia  and  other  sections  in  con- 
sequence of  the  very  extensive  series  of  experiments  made  by  the  Bureau  of 
Plant  Industry  of  the  United  States  Department  of  Agriculture.  It  was  shown 
by  those  experiments  that  if  the  primary  conditions  are  not  up  to  a  high 
standard  and  if  the  fruit  is  not  carefully  picked  and  handled  so  as  to  keep  it 
free  from  bruising,  there  is  no  amount  of  subsequent  service  in  transit  which 
could  possibly  overcome  the  evil  effect  of  wrong  handling  at  the  start.  It  is 
also  of  vital  importance  that  the  shippers  of  commodities  such  as  strawberries 
should  exercise  extreme  care  in  the  operation  of  their  packing  houses,  so  that 
any  berries  which  must  be  rejected  on  account  of  fungus  or  other  defect  will  not 
be  placed  where  they  can  by  any  possibility  injure  or  contaminate  other  good 
fruit,  whether  already  picked  or  still  in  the  field. 

In  the  handling  of  organic  perishable  freight  containing  animal  tissues,  such, 
for  example,  as  dressed  poultry,  it  has  been  demonstrated  by  the  Food  Research 
Labwatory  of  the  Bureau  of  Chemistry  of  the  United  States  Department  of 
Agriculture  that  unless  all  the  animal  heat  shall  have  been  gradually  and  com- 
pletely withdrawn  from  the  product  before  it  has  been  finally  chilled  or 
frozen,  there  is  no  amount  of  subsequent  refrigeration  in  transit  by  carriers 
which  can  prevent  the  arrival  of  such  goods  in  a  tainted  condition  on  the 
market  at  final  destination.  These  conditions  are  very  well  understood  by  all 
the  larger  shippers,  who  have,  therefore,  equipped  themselves  with  adequate 
facilities  for  the  precooling  of  such  products  in  the  proper  manner.  In  some 
other  instances,  however,  the  shippers  of  similar  traffic  in  smaller  volume  have 
not  so  fully  placed  themselves  in  position  to  insure  the  proper  preparation  of 
their  goods  before  tendering  them  for  transportation.  The  conditions  in  this 
respect  are  constantly  improving,  and  it  is  much  better  understood  now  than 
it  formerly  was  that  the  carriers  can  not  be  expected  to  assume  responsibility 
for  any  losses  or  damages  which  may  arise  from  the  failure  of  shippers  to 
prepare  their  products  properly  for  transportation.  The  Interstate  Commerce 
Commission  in  the  case  of  the  Greorgia  Fruit  Exchange  v.  Southern  Railway  et 
al.,  decided  April  11,  1911  (20  I.  C.  C,  627),  said  that  the  railroads  in  their 
tariffs  undertake  to  supply  refrigeration,  "but  this  can  not  he  interpreted  as 
an  offer  on  their  part  to  overcome  physical  conditions  and  characteristics  that 
are  natural  to  the  traffic.  Nor  can  it  be  interpreted  as  an  assumption  of  the 
burden  of  preparing  the  freight  properly  for  shipment.  Some  responsibility 
rests  upon  the  shippers  to  improve  the  conditions  under  which  their  traffic  is 
offered  for  transportatioa  The  experiments  conducted  show  that  this  can  be 
done  to  the  great  benefit  of  the  shipper  and  the  carrier  alike,  and  also  to  the 
benefit  of  the  public."  It  seems  to  be  admitted  also  that  the  carriers  have  a 
fundamental  right  to  refuse  to  accept  for  transportation  any  freight,  particu- 
larly perishable  goods,  which  have  not  been  properly  prepared  so  as  to  permit 
of  safe  transportation  to  ultimate  destination.  The  producers  and  shippers, 
however,  have  very  strong  incentives  to  prepare  their  freight  properly  for  ship- 
ment, thus  insuring  the  safe  arrival  of  their  goods  at  destination  and  the 
highest  market  prices  therefor. 

PACKING. 

Preliminary  to  packing  but  directly  connected  with  it  is  the  question  of 
l^TOQer  sorting  and  grading  of  the  goods  as  to  quality  so  as  to  insure  a  reason- 
ably uniform  standard  of  condition.  A  vigorous  campaign  of  education  has 
long  been  waged  to  impress  upon  the  shii^)er8  the  importance  and  necessity  of 
using  suitable  containers  for  the  different  fruits  and  y^;etables  and  other 
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perishable  products  tendered  for  transportation.  To  some  extent,  it  is  still 
unfortunately  a  fact  that  the  shippers  in  certain  sections  of  the  country  con- 
tinue to  use  insecure  or  fragile  packages  with  the  unavoidable  result  that  their 
goods  do  not  arrive  on  the  market  at  destination  in  as  satisfactory  oondition 
as  the  products  forwarded  by  shippers  in  othw  sections  who  have  adc^ted 
modem  and  standard  methods  of  packing  similar  articles.  Only  experimental 
tests  will  show  exactly  what  method  of  packing  is  best  suited  to  the  different 
fruits  and  vegetables  and  other  perishable  goods,  but  in  a  general  way  it  may 
be  said  that  when  such  articles  require  any  ventilation  or  refrigeration  in 
transit  they  should  be  so  packed  as  to  permit  of  some  circulation  of  air  within 
and  through  the  individual  packages.  There  are  some  difiterences  of  opinion 
as  to  details,  but  it  is  very  evident  that  if  commodities,  such  as  strawberries, 
are  too  closely  packed  together  in  a  tight  crate  without  sufficient  spaces  be- 
tween the  boxes,  they  are  very  much  more  apt  to  overheat  and  spoil  than  if 
packed  so  as  to  allow  a  greater  circulation  of  air  inside  the  package.  Another 
illustration  might  be  given  in  respect  of  celery,  which  is  sometimes  loaded  so 
that  the  tops  are  wedged  in  together,  thus  absolutely  preventing  any  refriger- 
ation or  ventilation,  so  that  as  a  natural  consequence  the  tops  decay  very 
rapidly.  It  has  been  suggested  that  celery  should  be  loaded  upright— that  is, 
with  the  foliage  at  the  top — the  same  as  when  growing  in  the  field,  and  that 
a  space  of  «bout  8  or  4  Inches  be  allowed  between  each  row ;  furthermore,  that 
one-half  imrh  strips  should  be  placed  between  each  layer,  and  then  the  center 
of  the  load  should  be  braced  to  prevent  shifting. 

LOADmO,  STOWnVO,  ST^IPPINO,  AND  BBACINO. 

These  four  items  are  so  closely  related  to  each  other  that  they  may  be 
properly  considered  together.  The  rules  in  the  official  classification,  southern 
classification,  and  western  dassiflcation  require  that  when  any  temporary 
lining  or  false  floors,  racks,  supports,  or  other  portable  dunnage  are  used, 
they  must  be  furnished  and  installed  in  the  cars  by  the  shipper  and  at  his 
expense.  The  Interstate  Ck)mmerce  C!ommission's  decision  of  June  12,  1914, 
about  dunnage  (L  &  S.  Docket  854;  80  I.  0.  C,  pp.  688-546),  said  in  substance 
that  carriers  are  not  obligated  to  furnish  nor  assume  the  responsibility  of 
furnishing  portable  dunnage,  and  that  it  is  not  the  duty  of  the  carriers  to 
load,  strip,  and  brace  carload  flight  at  their  expense.  In  other  words,  the 
service  of  loading,  furnishing  material,  and  placing  in  the  cars  is  an  addi- 
tional service  over  and  above  the  transportation,  for  which  the  carriers  are 
entitled  to  receive  reasonable  compensation.  In  this  connection  reference  is 
given  also  to  the  case  of  Davies  v.  L.  &  N.  R.  B.  Ck>.,  18  I.  O.  C,  page  543. 
Therefore,  if  the  shippers  of  perishable  freight  in  carloads  desire  to  keep  their 
goods  above  the  car  floor,  either  to  permit  drcuiation  of  air  under  the  load 
or  to  break  the  frost  line,  or  for  any  other  reason,  it  is  essential  that  the  ship- 
pers sliall  Install  suitable  false  floors  at  their  own  expense.  If  the  shippers 
fail  to  do  this  the  carriers  can  hardly  be  expected  to  assume  liability  for  any 
consequent  loss  or  damage  by  heat  or  cold.  It  is  also  the  privilege  and  duty 
of  tlie  shipper  to  line  the  car  with  paper  or  otherwise  so  far  as  in  his  Judgment 
may  be  required,  with  due  regard  to  the  character  of  the  lading  and  the  cli- 
matic conditions  which  may  reasonably  be  expected  to  be  encountered  in 
transit  to  ultimate  destination.  The  freight,  if  in  bulk  or  in  packages,  should 
be  carefully  handled  during  the  loading  and  stowing;  and  so  placed  and  securely 
braced  as  to  insure  against  falling  down  in  the  car  in  transit.  When  freight  in 
barrels  is  to  be  loaded  in  more  than  one  tier,  care  should  be  taken  to  see  that 
the  second  tier  is  so  placed  as  to  prevent  any  idiifting  or  any  damage  to  the 
lower  tier.    It  is  also  of  the  greatest  importance  that  suitable  strips  be  placed 
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between  indlvidiial  tiers  and  rows  ot  packages,  such  as  strawberries  in  crates, 
so  as  to  allow  for  the  necessary  drcnlation  of  air  throughout  the  entire  lading 
of  the  car.  The  material  used  by  shippers  for  false  flooring,  bracing,  and  strip- 
ping should  be  of  sufficient  dimensions  and  strength  as  to  avoid  any  breakage 
in  transit 

The  loading  of  a  car  to  within  a  few  inches  of  the  ceiling  is  a  dangerous 
practice,  which  is  more  or  less  used  by  certain  shiiq[>ers;  and  it  has  a  very 
detrimental  eilect  upon  various  commodities,  such,  for  example,  as  celery, 
by  reducing  the  air  circulation  in  the  car  or  by  restricting  the  refrigerati<m 
when  used.  It  has  been  suggested  that  celery  should  not  be  loaded  higher 
than  three  crates  in  order  to  insure  the  best  and  safest  transportation. 

The  proper  height  to  which  to  load  various  different  commodities  has  been 
or  can  be  determined  by  actual  experimental  tests,  whidi,  of  conive,  should 
be  made  for  this  purpose.  It  may  be  true  that  this  future  of  the  matter  is 
related  somewhat  to  the  question  of  the  carload  minimum  weight  applying  on 
such  commodities  according  to  the  legal  tarifb.  It  may  be  observed,  however, 
that  in  the  case  of  the  Georgia  Fruit  Bzchange,  which  has  already  been  men- 
tioned, and  in  which  the  shippers  applied  to  the  Interstate  Commerce  Oom- 
mission  for  a  lower  carload  minimum  weight  in  order  that  a  less  quantity  of 
peaches  might  be  loaded  into  the  car,  for  the  purpose  of  securing  greater  space 
and  more  circulation  of  air  between  the  packages,  the  commission  refused  to 
order  the  carriers  to  reduce  the  minimum  weights,  and  stated,  on  the  contrary, 
that  it  was  the  privilege  and  the  duty  of  the  shippers  so  to  prepare  their  goods 
as  to  permit  the  loading  thereof  up  to  il&e  tariff  minimum  weights  per  car 
(20  I.  O.  O.,  e2d-680). 

DBSCBIFnON  OF  VBEIOHT. 

It  is  often  of  considerable  importance  that  a  complete  and  specific  descrip- 
tion of  the  goods  tendered  for  transportation  shall  be  given  by  the  shippers 
to  the  agent  at  point  of  origin.  For  exan>ple,  *'  fresh  meat "  should  never  be  d^ 
scribed  8in4;>]y  as  "meat**  Hams,  dry  salt  meat,  sweet-pickled  meats,  etc., 
should  be  specifically  described  by  their  proper  name  in  full  without  the  use 
of  any  abbreviations,  such  as  "  P.  EL  P.'*  fqr  packing-house  products.  The  dif- 
ferent kinds  of  fruits  and  vegetables  should  always  be  s^iMurately  specified,  so 
that  at  all  times  it  will  be  possible  for  railroad  em|>loyees  who  may  have 
custody  of  the  waybills  for  such  cars  to  know  precisely  what  commodities 
compose  the  shipment,  and  thus  be  able  intelligently  to  give  the  proper  service 
to  the  freight 

DEmrm  and  bkasonabli  snuire  iwstbuctiows. 

No  one  knows  so  well  as  the  shipper  himself  the  exact  condition  or  state  of 
maturity  of  his  perishable  goods  at  the  time  of  loading  and  it  is  of  the  highest 
importance  therefore  that  the  shipper  should  give  some  reasonable  and  definite 
instructions  concerning  the  desired  refrigeration,  idng,  ventilation,  or  other 
authorized  accessorial  service  in  transit  as  may  be  provided  in  the  carriers' 
tariff^  applicable.  The  act  to  regulate  interstate  commerce  provides  that  re- 
frigeration, icing,  ventilation,  and  other  instrumentalities  of  transportation 
shall  be  furnished  by  the  carriers  upon  reasonable  request  therefor.  The  In- 
terstate Oommeroe  Gommissioa  in  a  case  decided  F^ruary  18, 1915  (33  L  0/0., 
206),  declared  tiiat— 

The  need  for  ice  varies  with  the  condition  of  the  shipment  when  loaded  and 
the  method  of  loading.    Ripe  fruit  needs  more  refrigeration  than  green ;  cold- 
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Storage  fruit  more  than  fresh;  fruit  grown  in  a  wet  season  more  than  fruit 
grown  in  a  dry  season ;  fruit  loaded  five  tiers  high  more  than  fruit  loaded  three 
or  four  tiers;  and  fruit  without  spaces  between  the  crates  more  than  fruit 
loaded  with  spaces  between  the  crates. 

Carrier*s  employees  at  the  icing  stations  ordinarily  are  familiar  with  none 
of  these  matters,  especially  with  respect  to  particular  shipments. 

The  carrier  *'  can  not  be  expected  to  substitute  the  discretion  or  Judgm^t  of 
its  employees  for  the  more  expert  knowledge  of  the  shipper  as  to  the  require- 
ments of  particular  shipments.  It  clearly  appears  that  if  complainant  (the 
shipper)  seeks  only  the  right  to  give  InstrucUons  that  cars  shall  be  iced  at 
certain  stations  or  that  they  be  kept  iced  to  destination,  they  already  have  such 
right  under  the  present  rules  by  specifying  any  regular  icing  station  or  by 
inserting  in  the  bill  of  lading  the  notation :  "  Reice  to  full  capacity  at  all  regu- 
lar icing  stations." 

In  cases  where  sliippers  of  semiperisliable  commodities,  such  as  apples  or 
cheese,  for  example,  may  desire  to  have  the  freight  move  without  any  refrigera- 
tion or  icing  in  transit,  it  is  important  that  they  include  in  their  billing  direc- 
tions to  the  agent  at  point  of  origin  one  of  the  notations  of  a  negative  character 
such  as  the  following: 

Not  under  refrigeration ;  do  not  ice  or  ventilate. 
Not  under  ventilation;  do  not  ventilate  or  ice. 

It  is  very  unwise  for  the  shippers  of  any  perishable  freight  in  carload  lots  to 
neglect  or  omit  to  give  some  reasonable  and  definite  instructions  in  writing  to 
the  carrier's  agent  at  loading  station.  In  other  words,  it  is  essential  that  the 
waybills  which  accompany  perishable  freight  in  transit  should  always  clearly 
show  some  reasonable  and  definite  instructions  about  refrigeration,  icing,  venti- 
lation or  other  authorized  service  which  is  desired.  When  the  shipments  are 
to  be  forwarded  under  the  provisions  of  tariffs  which  contain  stated  refrigera- 
tion charges  per  car,  per  package  or  per  100  pounds  of  freight,  it  is  necessary 
only  for  the  shippers  to  declare  in  writing  whether  or  not  their  freight  is  being 
tendered  for  transportation  under  refrigeration,  because  in  such  cases  the  sul>- 
seiiiient  details  of  refrigeration  as  to  the  reicings  in  transit  will  be  looked 
after  satisfactorily  by  the  carriers.  In  other  cases  where  the  shipments  are 
forwarded  under  ventilation  or  under  tariffs  which  provide  a  charge  for  the 
sevice  of  icing  or  reicing  by  carriers  on  basis  of  a  price  per  ton  or  per  100 
pounds  of  ice,  the  shipper  should  give  in  writing  one  of  the  standard  notations, 
as  the  case  may  be,  as  follows: 

Reice  to  full  capacity  at  all  regular  icing  stations. 

Reice  to  full  capacity  at  all  regular  icing  stations  with  crushed  ice  and  —  per 
cent  salt 

Put  in  hatch  plugs,  close  hatches  and  other  ventilators  when  temperature 
falls  below  freezing;  open  hatches  and  ventilators  and  take  out  hatch  plugs 
inmiediately  the  temperature  rises  above  freezing. 

Oiose  ventilators  when  temperature  falls  below  freezing ;  open  ventilators  im- 
mediately the  temperature  rises  above  freezing. 

In  the  case  of  certain  conunodities,  such  as  cabbage  or  cheese,  for  example, 
it  has  been  the  practice  of  some  shi];q;>er8  to  ice  the  car  initially  at  loading  sta- 
tion and  then  to  forward  the  shipment  to  some  distant  market  with  instruc- 
tions **  Do  not  reice  in  transit"  The  shippers  may  have  been  able  in  this  way 
to  save  themselves  a  little  money  for  subsequent  refrigeration  in  transndt, 
but  there  is  considerable  hazard  involved  in  that  procedure,  and  it  has  gener- 
ally been  thought  that  the  railroads  should  be  permitted  to  furnish  reasonably 
efficient  refrigeration  in  transit  and  to  collect  their  lawful  charges  for  such 
service  so  furnished  without  any  unnecessary  restrictions,  because  in  this  way 
the  best  and  safest  transportation  of  the  goods  would  be  assured.    The  carriers 


Digitized  by 


Google 


OOKSEBYATIOK  OF  KATUBAL  BESOUBOES.  445 

do  not  and  in  the  nature  of  things  can  not  guarantee  time  in  transit  and  there 
are  various  contingendes  of  transportation  which  may  arise  for  which  the 
carriers  are  not  responsible  and  they  should  not  be  under  any  restrictions 
from  the  shipper  which  would  forbid  them  from  giving  adequate  protection  to 
the  property  by  refrigeration  in  transit. 

In  cases  where  the  shipper  of  perishable  freight  in  carload  lots  has  neg- 
lected to  give  any  instructions  whatever  as  to  refrigeration,  icing,  noniclng, 
or  ventilation  in  transit,  the  carriers  probably  would  have  the  legal  and  mora! 
right  to  provide  suitable  service  in  transit  to  keep  on  the  safe  side  and  to 
collect  their  lawful  charges  for  such  service  so  fumi?hed^ln  good  faith,  unless 
the  shipper  had  given  a  negative  notation  forbidding  any  icing  or  other  special 
service. 

On  shipments  governed  by  tariffs,  which  provide  a  rate  per  ton  or  per  100 
pounds  of  ice,  it  is  generally  the  practice  of  the  initial  carriers  in  most  sec- 
tions of  the  country  to  give  to  the  shipper  the  privilege  of  using  other  reason- 
able and  definite  notations  at  owner's  risk  of  loss  or  damage  by  heat  or  cold, 
and  among  such  authorized  notations  are  the  following: 

Reice  at and . 

Relce  at and with  crushed  ice  and  —  per  cent  salt. 

Keep  ventilators  open  to  destination  regardless  of  weather. 

Keep  ventilators  open  to regardless  of  weather. 

Keep  rear  ventilators  open  to  destination  regardless  of  weather. 

Keep  rear  ventilators  open  to regardless  of  weather. 

Keep  ventilators  closed  and  plugs  in  to  destination  regardless  of  weather. 
Close  ventilators  and  put  plugs  in  at . 

It  is  very  Important  that  the  shipper  should  never  use  any  unreasonable, 
indefinite,  or  ambiguous  and,  therefore,  dangerous,  notations  such  as  the  fol- 
lowing : 

Reice  when  necessary. 

Keep  iced. 

Keep  fully  iced  to  destination. 

Reice  every  24  hours. 

Under  ventilation. 

Cioee  ventilators  if  necessary. 

Vents  closed. 

Vents  open. 

V^it  if  necessary. 

There  are  also  serious  objections  against  what  is  commonly  calle<l  side-^loor 
ventilation,  which  is  a  dangerous  practice  that  many  believe  should  be  fbeo- 
lutely  discontinued  or  discouraged.  The  side  doors  of  refrigerator  cars  vhile 
in  transit  should  remain  closed. 

PBOTECnVE  SERVICE  AGAINST  FBOST. 

With  the  exception  of  a  few  territories,  the  railroads  of  the  United  States 
have  not  ofllcially  recognized  nor  undertaken  the  practice  of  furnishing  heated 
ear  service  in  transit,  but  under  the  provisions  of  certain  rules  published  in 
the  Official  Classification,  Southern  Classification,  and  Western  Classification, 
the  carriers  give  the  shippers  the  privilege  of  installing  their  own  heaters  or 
stoves,  linings,  false  floors,  etc.,  and  of  sending  a  caretaker  in  charge  of  the  car. 
Purthermore,  the  shippers  can  often  so  prepare  and  pack  their  freight  or  wrap 
individual  packages  in  such  manner  as  will  reasonably  insure  protection  against 
possible  freezing  in  transit  In  other  cases  the  shippers  may  i»rewarm  the  car 
by  placing  a  lighted  heater  therein  before  and  during  the  loading  of  the  goods, 
and  then  the  heater  may  be  removed  Just  before  the  car  is  sealed  and  sent 
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forward.  Other  shippers  use  straw  packing  in  the  ends  and  center  of  car, 
particularly  with  such  commodities  as  eggs,  and  the  straw  packing,  if  properly 
used,  will  minimize  risk  of  both  breakage  and  freezing.  The  combination  of 
some  of  these  different  methods  is  used  by  various  shiiH;)ers.  In  cases  of  this 
kind  the  carriers  do  not  hold  themselves  out  as  being  prepared  or  In  readiness 
to  supply  artificial  heat  In  transit  and  therefore  it  is  presumed  that  the  shipper 
assumes  responsibility  for  loss  or  damage  by  heat  or  cold  not  the  direct 
result  of  any  actionable  negligence  by  carrier.  According  to  a  rule  of  law, 
wbich  is  more  or  less  generally  recognized,  the  carrier  will  not  be  liable  for 
loss  or  damage  by  freezing  unless  by  some  act  or  negligence  on  its  part. 
(6  Cyc,  381.)  A  carrier  is  not  liable  for  failure  to  furnish  any  service  not 
contemplated  by  its  legal  tariffs  duly  filed  with  the  Interstate  Commerce  Com- 
mission. (C.  &  A.  V,  Kirby,  225  U.  S.  155.)  Ajiy  alleged  agreement  which  is 
not  in  accordance  with  lawfully  filed  tariffs  on  interstate  commerce  is  un- 
enforclble.    (A.  T.  &  S.  F.  v.  Robinson.  223  U.  S.  178.) 

It  is  evident,  therefore,  that  on  an  Interstate  shipment  the  carrier  can  not 
be  held  to  be  guilty  of  negligence  for  merely  falling  to  supply  heated-car 
service  not  provided  for  in  its  tariffs,  even  though  the  property  arrives  at  des- 
tination in  a  frozen  condition  on  account  of  severe  weather  in  transit  In  such 
cases  the  tribunal  of  original  jurisdiction  is  the  Interstate  Commerce  Commis- 
sion and  not  the  courts,  because  the  United  States  Supreme  Court  has  declared 
that  the  Interstate  Commerce  Commission  is  the  body  established  by  Congress 
to  which  any  complaints  must  necessarily  first  be  made  against  any  unreason- 
able provision  concerning  services  furnished  in  connection  with  interstate  com- 
merce. In  other  words,  it  follows,  therefore,  that  the  question  of  whether  or 
not  the  carrier  has  provided  for  proper  service  in  its  lawfully  filed  tariffs  is 
something  over  which  the  Interstate  Commerce  Commission  and  not  the  courts 
have  original  Jurisdiction.  Under  these  circumstances  it  is  not  easy  to  see 
upon  what  grounds  any  Federal  court  would  attempt  to  hold  a  carrier  liable 
for  loss  or  damage  by  freezing  of  Interstate  shipments  when  the  carrier  Is 
free  from  negligence  and  has  otherwise  furnished  all  the  service  contemplated 
by  its  tariffs  duly  filed  with  the  Interstate  Commerce  Commission.  The  volume 
of  perishable  freight  trafOc  requiring  any  protective  service  against  frost  is 
very  small  In  many  sections  of  the  country  and  is  probably  too  small  to  Justify 
the  carriers  in  going  to  the  expense  of  ofllcially  recognizing  such  service  by 
publishing  rules  accordingly  in  their  tariffs  which,  if  done,  might  involve  the 
investment  of  a  considerable  sum  of  money  for  the  purchase  of  heating  appa- 
ratus, etc. 

The  furnishing  of  heated-car  service  by  carriers  Is,  however,  authorized  by 
tariffs  published  by  certain  railroads  In  Maine  and  by  the  western  trunk  lines 
and  North  Pacific  coast  lines.  In  the  two  last-named  territories  the  tariffs 
give  the  shipper  the  privilege  of  making  his  own  choice  between  two  options; 
that  is,  option  No.  1,  shippers*  protective  service,  and  option  No.  2,  carriers*  pro- 
tective service.  In  the  case  of  shipments  transported  under  the  provisions  of 
option  No.  1,  the  shipper  assumes  all  responsibility  for  loss  or  damage  by  heat 
or  cold  not  the  direct  result  of  the  actionable  negligence  of  the  carrier.  In 
the  case  of  cars  moving  under  option  No.  2  the  carriers  assume  the  liability 
for  loss  or  damage  by  heat  or  cold  not  the  direct  result  of  the  actionable 
negligence  of  the  shippers.  It  is  true  that  the  Cummins  amendment  of  March 
4, 1915,  to  the  act  to  regulate  commerce  purports  to  provide  that  a  railroad  can 
not  by  any  contract,  rule,  or  regulation  escape  liability  for  loss  or  damage 
''caused  by  it**;  but  the  Interstate  Commerce  Commission,  in  a  case  decided 
May  24,  1915  (Docket  No.  6731,  34  I.  C.  C.  167),  said  that  where  the  heater 
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service  is  performed  by  the  shipper  and  loss  or  damage  results  from  frost  or 
overheating  not  the  direct  result  of  the  negligence  of  the  carrier,  such  loss  or 
damage  is  not  caused  by  the  carrier,  and  it  follows,  therefore,  that  such  tariff 
rule  does  not  violate  the  Cummins  amendment. 

A  similar  view  of  the  dividing  line  between  shipper's  responsibility  and 
carrier's  liability  in  such  cases  was  expressed  by  the  commission  February  2, 
1914  (I.  &  S.  Docket  172;  29  I.  C.  C,  507),  to  the  effect  that  while  the  Carmack 
amendment  to  section  20  of  the  act  to  regulate  commerce  provides  that  no  con- 
tract, receipt,  or  regulation  may  exempt  a  carrier  for  liability  for  any  loss  or 
damage  "caused  by  it,"  such  amendment  did  not  prohibit  the  carrier  from 
entering  into  reasonable  contracts  with  the  shippers  for  a  release  from  liability 
as  an  alternative  to  other  tariff  provisions  under  which  the  carriers  will  accept 
this  responsibility  themselves.  Therefore  at  that  time  the  commission  declared 
to  be  fair  and  reasonable  the  tariff  rule  published  by  carriers,  under  which 
the  shipper  was  allowed  a  yholce  between  shipping  his  gootls  at  a  lower  rate 
under  a  special  contract  by  which  he  became  his  own  insurer  against  weather 
loss  or  damage  or  of  making  his  shipments  tmder  terms  imposing  full  respon- 
sibility upon  the  carrier. 

The  only  suggestion  made  by  the  commission  was  that  the  carriers  in  the 
wording  of  such  tariff  rules  should  make  it  plain  that  they  were  not  seeking 
to  escape  liability  for  loss  or  damage  resulting  directly  from  actionable  negli- 
gence of  the  carrier.  Under  all  these  circumstances  it  is  of  direct  advantage 
to  the  shippers  to  use  special  care  in  the  preparation,  packing,  wrapping, 
loading,  stowing,  etc.,  of  ];>erishable  goods  which  may  reasonably  be  expected  to 
encounter  freezing  weather  in  transit 

SUCCESSIVS  U8K  OF  ICE  AND  HEATEBS. 

A  special  problem  involving  peculiar  difficulties  of  its  own  has  been  created 
by  the  movement  of  certain  fruits  and  vegetables  during  the  late  fall  months 
'  to  stations  in  Canada  from  points  in  California  or  Florida,  where,  on  account 
of  climatic  conditions  prevailing  in  the  producing  territory,  the  use  of  re- 
frigeration is  required  and  requested  by  the  shippers.  Such  cars  during  their 
movement  into  or  through  more  northern  zones  may  encounter  freezing  weather, 
and  it  has  been  found  impracticable  for  the  carriers  to  interfere  or  inter- 
vene by  the  substitution  of  any  artificial  heat  to  take  the  place  of  such  re- 
frigeration requested  by  the  shippers.  It  has  been  thought  that  any  such 
intervention  would  necessarily  be  in  violation  of  the  shipper's  Instructions, 
and  that  under  section  1  of  the  act  to  regulate  commerce  the  carriers  are 
obliged  to  furnish  refrigeration  or  icing  "  upon  reasonable  request  therefor." 
Furthermore,  experience  has  shown  that  In  such  cases  the  interruption  of 
refrigeration  by  the  substitution  of  artificial  heat  may  cause  the  vegetables  to 
wilt,  or  do  more  harm  than  good ;  therefore  the  carriers,  generally  speaking,  do 
not  feel  obligated  to  assume  liability  for  loss  or  damage  to  perishable  goods  by 
freezing  in  transit  when  at  the  request  of  shippers  the  freight  has  been  trans- 
ported under  refrigeration.  There  is  not  yet  known  to  be  any  practicable 
method  whereby  fruits  or  vegetables  forwarded  from  a  point  in  a  warm  zone  to 
a  point  in  a  much  colder  zone  can  be  kept  at  a  uniform  temperature  or  other- 
wise fully  protected.  An  American  inventor  is  now  engaged  in  the  perfecting  of 
a  mechanical  process  by  means  of  which  he  proposes  to  maintain  a  constant 
temperature  within  an  insulated  car  in  transit  by  means  of  a  thermostatic 
control. 
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When,  under  the  authority  of  carriers'  tariffs  applicable  a  carload  shipment 
of  fruits  and  vegetables  or  other  perishable  freight  is  reconslgned  by  the 
owner  of  the  goods,  the  reconslgning  order  should  Include  proper  instructions 
as  to  refrigeration,  ventilation  or  other  authorized  service  and  such  instruc- 
tions, but  not  in  conflict  with  the  authorized  notations  Just  explained,  should 
be  entered  on  the  billing  accompanying  the  freight,  the  previous  Instructions 
thereon  to  be  "  Canceled  "  or  "  Reaffirmed,"  and  signed  by  the  carrier's  local 
agent  or  employee  actually  making  the  reconsignment  or  diversion.  It  may  be 
technically  true  that  from  a  legal  standpoint  the  carrier  would  be  fully 
Justified  in  complying  only  with  the  original  shipping  directions  given  by  the 
shipper  at  the  first  loading  station  because  to  him  was  given  the  bill  of 
lading  and  he  is  virtually  the  agent  of  all  subsequent  owners  of  the  same  ship- 
ment, whether  moving  on  basis  of  a  through  rate  or  the  combination  of  local 
freight  rates,  so  long  as  the  Identity  of  the  shipment  is  preserved.  As  a 
matter  of  safety,  however,  it  has  been  found  desirable  that  in  cases  of  recon- 
slgnments  or  diversions,  particularly  when  there  is  any  change  of  ownership 
of  the  goods,  there  shoiild  be  some  renewal  of  old  Instructions  or  some  new 
instructions  of  a*  suitable  character  given  as  to  the  requisite  refrigeration, 
icing  or  special  service  beyond  the  point  of  reconsignment 

FBOMPT  LOADING  AND   UNLOADING  OF   INSX7LATED   CABS. 

The  shippers  and  consignees  can  also  greatly  help  the  carriers  and  at  the 
same  time  be  of  great  assistance  to  themselves  as  a  whole  by  promptly  loading 
and  unloading  all  special  equipment,  such  as  refrigerator  or  other  insulated 
cars  of  which  the  number  in  service  however  large,  is  necessarily  limited.  It 
Is  unfair  to  the  shippers  as  a  whole  for  any  one  shipper  or  consignee  to  detain 
such  special  equipment  any  unreasonable  length  of  time  for  his  own  personal 
convenience.  Other  shippers  of  fruits  and  vegetables,  etc.  may  be  waiting  for 
insulated  cars  to  be  placed  for  loading  but  the  carriers  are  powerless  to  supply 
such  cars  at  all  times  unless  every  shipper  and  consignee  throughout  the 
country  will  meet  and  fulfill  the  moral  obligation  resting  upon  him  to  unload 
and  release  such  cars  with  the  utmost  promptness.  The  Interstate  Commerce 
Commission  in  the  Track  Storage  Case,  decided  July  7,  1916  (85  I.  C.  C.  pp. 
83-35),  said:  "A  consignee  of  freight  has  no  legal  right  to  use  a  car  as  a 
warehouse  or  storage  plant" 

For  the  carriers  as  a  general  practice  to  permit  individual  shippers  or 
consignees  to  detain  refrigerator  and  other  Insulated  cars  unduly  might  amount 
virtually  to  discrimination  against  the  other  shippers  and  consignees  who  may 
be  in  great  need  of  similar  cars  to  take  care  of  like  traffic.  The  correctness  of 
this  principle  has  been  quite  fully  set  forth  by  the  office  of  Markets  and  Rural 
Organization  of  the  United  States  Department  of  Agriculture  In  an  interesting 
bulletin  relating  to  "  Demurrage,"  which  was  published  in  March,  1915.  Under 
these  circumstances  and  in  order  to  avoid  or  minimize  such  possible  discrimi- 
nation in  the  supply  and  use  of  insulated  cars,  the  carriers  have  In  various 
sections  of  the  country  adopted  somewhat  higher  charges  for  detention  or 
demurrage  on  such  cars  as  distinguished  from  the  very  low  demurrage  rate 
of  only  $1  per  car  per  day  applying  on  ordinary  equipment. 

The  handling  of  perishable  commodities  is  a  subject  having  many  peculiarities 
of  its  own  which  require  very  close  and  constant  investigation  and  supervision 
in  order  to  Insure  satisfactory  results.  The  carriers  themselves  are  not  at  all 
unmindful  of  the  special  duties  and  obligation  resting  upon  them  to  use  all 
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reasonable  care  and  diligoioe  in  tlie  tranBportati<»i  and  safe  delivery  of  periah- 
able  goods.  The  principal  shippers,  being  experimced  in  their  own  business, 
are  also  folly  alive  to  their  own  special  duties  and  obligations.  It  remains  only 
to  bring  about  a  still  more  general  understanding  of  the  requirements  of  per- 
ishable freight  traffic  and  at  the  same  time  an  even  greater  degree  of  coopera- 
tion between  shippers  and  carriers  than  has  heretofore  existed;  only  in  such 
united  efforts  will  it  become  possible  to  achieve  the  maximum  efficiency  of 
service  and  the  minimum  of  economic  waste  which  is  mutually  desired  and 
wliich  would  certainly  be  for  the  public  interest 

The  people  of.  the  United  States  from  the  Atlantic  to  tiie  Pacific  Ocean  and 
from  the  Canadian  borders  to  those  of  tlie  Bepublic  of  Mexico  or  the  gulf 
bearing  the  same  name,  are  living  as  a  single  nation.  Their  cities  are  sup- 
ported and  the  population  thereof  are  fed  not  so  much  by  the  rural  districts 
which  immediately  surround  them  as  by  tlie  country  as  a  whole.  The  con- 
sumers in  New  York  or  in  Washington,  our  Federal  capital,  are  as  much 
accustomed  to  having  upon  their  tables  the  products  of  Florida,  Georgia,  Ala- 
bama, Louisiana,  Mississippi,  Texas,  California,  and  Oregon  as  the  products 
produced  in  the  fields  much  nearer  at  home.  The  carriers  of  the  United  States 
under  such  conditions  have  been  confronted  with  the  gigantic  task  of  giving 
saf^  traniqN>rtation  to  all  kinds  of  perishable  commodities,  many  of  which  are 
exceedingly  delicate  in  character  and  must  be  hauled  for  distances  of  1,000, 
2,000,  or  even  3,000  miles.  That  they  have  been  able  on  the  whole  to  perform 
this  task  in  a  reasonably  satisfactory  manner  argues  well  for  their  average 
standard  of  efliciency  of  service.  Under  our  common  law  no  man  is  expected  to 
do  the  impossible;  neither  should  the  carriers,  as  such,  be  expected  to  do  the 
impossible.  They  will  undoubtedly  continue  to  maintain  the  highest  pomible 
effici^icy  in  their  service,  but  this  will  be  largely  in  vain  unless  the  shippers 
collectively  will  also  exercise  the  utmost  care  in  the  preparation,  loading,  and 
forwarding  of  the  goods.  This  they  will  certainly  be  willing  to  do,  for  thus 
they  will  conserve  and  protect  their  own  interests.  No  man  has  a  right  to 
destroy  his  own  house  by  fire,  for  that  we  call  arson,  which  is  a  crime.  On  the 
same  high  moral  grounds  involving  the  public  interest  no  man  has  a  right 
deliberately  or  willfully  to  destroy  fruits  and  vegetables  or  other  perishable 
goods,  even  his  own,  for  they  form  a  part  of  the  common  wealth  of  the  Nation 
at  large  which  is  ^ititled  to  the  conservation  of  the  means  of  its  own 
sustenance. 
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OPPORTUNITIES  AFFORDED  THE  RAILROADS  OF  THE  UNITED 
STATES  FOR  PROFITABLE  AGRICULTURAL  DEVELOPMENT 
WORK. 

By  T,  P.  POWELL, 

United  States  Office  of  Markets  and  Rural  Organization,  Department  of 

Agriculture. 

The  railroads  of  the  United  States  are  so  differently  organized  and  man- 
aged and  the  extent  of  the  territory  they  serve  is  so  vast  and  so  varied  that 
many  of  the  methods  employed  in  the  United  States  would  not  be  practicable 
in  all  Pan  American  countries. 

The  information  contained  in  this  paper,  however,  may  be  of  interest  to  the 
members  of  this  congress  in  showing  how  close  agriculture  and  transportatiout 
the  two  greatest  Industries  of  this  country,  are  allied  and  how  some  recent 
legislation  primarily  intended  to  promote  agricultural  development  provides  an 
agency  by  which  the  railroads  also  may  benefit  greatly. 

The  Federal  agricultural  extension  act  of  May  8,  1914,  commonly  known 
as  the  Smith-Lever  bill,  makes  it  possible  for  all  State  and  national  agri- 
cultural agencies  of  the  United  States  to  get  into  closer  touch  than  ever  before 
with  the  individual  farmer,  and  it  should  prove  an  important  factor  in  making 
farm  life  more  attractive  and  profitable.  It  has  been  characterized  as  one 
of  the  most  valuable  educational  enactments  ever  passed  by  the  United  States 
Croverninent 

The  means  it  provides  for  reaching  the  remote  farmer  through  actual 
demonstration  on  his  own  premises  of  the  best  farm  and  household  practices 
also  should  stimulate  production  greatly.  None  perhaps,  exc^t  the  farmer, 
will  benefit  to  a  greater  extent  from  this  Increased  production  than  the  rail- 
roads.   The  railroads  of  the  United  States  should  therefore  be  especially  inter- 
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..^sted  in  seeking  to  determine  in  what  ways  their  activities  may  now  best  be  di- 
rected in  order  that  tliey  may  derive  the  greatest  benefit  from  tliis  increased 
output  of  the  farms. 

COOPERATION  WITH  AGMCULTUBAL  A0ENCIK8. 

A  share  of  the  department  extension  funds,  money  derived  from  State,  county, 
and  local  sources,  and  a  portion  of  the  Smith-Lever  fund  have  been  devoted  to 
the  maintenance  and  extension  of  the  county  agent  system.  Extension  worlc 
in  each  county  will  be  in  the  charge  of  a  county  agent,  who  will  act  as  the  Joint 
representative  of  the  local  community,  the  State  through  its  agricultural  col- 
lege, and  the  Nation  through  its  Department  of  Agriculture.  It  is  believed  that 
in  this  way  the  need  of  the  agricultural  people  in  their  several  communities  can 
be  best  determined,  and  whatever  help  the  State  and  the  Nation  can  give  them 
in  their  agricultural  and  home  problems  can  be  most  speedily  and  effectively 
brought  to  them.  ^ 

On  the  whole,  these  county  agents  have  been  very  successful  in  winning  the 
support  and  confidence  of  the  farming  people,  and  the  tangible  results  of  their 
work  are  very  encouraging.  The  personality  of  the  agent  is,  of  course,  a  very 
large  factor  in  determining  the  measure  of  his  success.  His  understanding  of 
the  real  problems  of  the  region  in  which  he  is  working,  his  sympathy  with  rural 
people,  and  his  ability  to  meet  thenron  their  own  ground  and  actually  to  convey 
to  them  Important  practical  instruction  and  information  in  a  convincing  way 
are  among  the  essentials.  When  to  these  qualifications  are  added  studious 
inclinations  and  habits,  the  possession  of  accurate  and  up-to-date  knowledge  of 
the  practice  and  science  of  agriculture  and  business  ability  of  a  high  order,  we 
have  a  very  able  and  useful  man,  whose  services  should  mean  much  for  the 
agricultural  and  social  advancement  of  his  county. 

Over  1,000  county  agents,  who  will  devote  their  entire  time  to  demonstration 
work  among  the  farmers,  already  have  been  appointed.  It  is  estimated  that 
this  field  force  will  consist  eventually  of  several  thousand  trained  agriculturista 

The  railroads  can  actively  cooperate  with  this  immense  force  at  compara- 
tively little  expense  if  they  will  but  avail  themselves  of  the  opportunity.  While 
these  agriculturists  are  maintained  largely  at  public  expense,  several  rail- 
roads already  have  made  them  nominal  employees  in  some  localities  by  con- 
tributing a  small  portion  of  their  salaries  and  in  supplying  them  with  free 
transportaton  within  the  confines  of  the  county  under  their  Jurisdiction. 

The  help  already  extended  by  the  railroads  is  valuable,  but  so  far  they  have 
fidled  aiq;>arently  to  obtain  the  full  benefits  that  could  be  derived  from  the 
qrstem.  There  is  a  tendency  on  their  part  to  depend  entirely  too  much  on  the 
initiative  of  the  county  agents  rather  than  to  actively  assist  in  making  a  study 
of  the  agricultural  conditions  through  the  medium  of  these  representatives. 
No  exclusive  employee  of  the  railroad  can  hope  to  keep  as  well  posted  regard- 
ing agricultural  conditions  in  detail  in  their  particular  localities  as  can  the 
county  agent,  and  the  officials  at  headquarters,  acting  as  a  clearing  house,  could 
lend  valuable  aid  in  disseminating  useful  information  regarding  supply  and 
demand  in  other  localities.  The  raUroads  should  be  more  free  to  give  them  ad- 
vice and  active  help,  not  only  to  stimulate  production  and  diversification,  but 
to  assist  in  devising  better  methods  of  assembling  and  marketing  of  the  crops 
already  produced. 

AID  KXTENinSD  BT  THE  EAILBOADS  IN  AGBICT7LTUBAL  DKVKLOPMSNT. 

The  railroads  have  done  much  in  the  past  to  assist  in  agricultural  develop- 
ment and  have  been  liberal  in  financing  the  operation  of  demonstration  trains 
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and  experimental  farms.  They  also  have  published  and  distributed  a  vast 
amount  of  educational  literature  regarding  cultural  methods  and  the  use  of 
fertilisers,  and  some  of  them  maintain  agricultural  q>eclallst8  to-day.  But  It 
must  be  admitted  that  comparatively  few  railroad  officials,  chiefly  perhaps 
because  of  the  multiplicity  of  their  other  duties,  have  given  the  subject  of  agri- 
culture the  sustained  interest  and  study  it  merits.  The  earnings  derived  from 
the  handling  of  agricultural  products  look  small  to  many  of  them  when  com- 
pared with  the  revenue  derived  from  other  traffic  often  moving  in  larger  volume 
the  year  round,  and  perhaps  of  a  more  competitive  character,  and  they  are  too 
apt  to  feel  that  their  time  can  be  occupied  better  in  other  directions,  often  over- 
looking the  fact  that  the  increased  prosperity  of  the  farms  brings  In  Its  wake 
increased  tonnage  in  many  commodities. 

Conditions  are  changing,  and  it  would  appear  that  the  railroads  could  now 
cooperate  with  the  farmers  more  effectively  along  somewhat  different  lines 
thnu  they  have  followed  in  the  past  The  mission  of  the  agricultural  demon- 
stration train,  for  Instance,  to  which  the  railroads  generally  have  devoted  most 
of  their  attention,  seems  to  have  been  accomplished  to  a  certain  extent,  and 
other  methods  are  now  likely  to  bring  better  results. 

MABKXTING  AND  DISTRZBTJTING  PBOBLEMS. 

Marketing  problems  are  inseparably  connected  with  transportation  questions 
and  everything  that  helps  the  marketing  question  helps  the  railroads.  Con- 
sidered as  a  whole,  the  railroads  have  not  the  intimate  knowledge  they  should 
have  of  the  movement  of  agriciiltural  commodities  from  producing  to  consum- 
ing centers.  They  could  furnish  very  valuable  help  In  securing  more  satis- 
factory markets,  not  only  for  the  present  production  but  also  for  the  probable 
increased  output  of  the  farms  tributary  to  their  lines. 

The  railroads  are  less  acquainted  probably  with  the  farmers  residing  along 
their  rails  than  with  any  other  class  of  their  patrons.  By  delegating  some 
of  their  officials  to  cooperate  with  the  county  agents  and  to  accompany  them 
frequently  on  their  trips,  attending  meetings  of  farmers'  associations  and  in 
many  other  ways.  It  would  be  possible  for  them  to  establish  closer  and  more 
friendly  relations  with  many  shippers  than  ever  before,  and  help  them  solve 
problems  the  very  existence  of  which  railroad  officials  do  not  now  know. 

Besides  bringing  them  into  more  intimate  contact  with  a  large  number  of 
Individual  shippers  along  their  roads  with  whom  they  now  have  little.  If  any, 
acquaintance,  this  plan  offers  unusual  opportunities  for  them  to  establish 
friendly  and  harmonious  relations  with  such  shippers  and  with  many  State 
and  national  authorities.  In  the  demands  that  are  made  upon  them  from  time 
to  time  by  their  employees  for  higher  wages  one  of  the  arguments  with  which 
they  are  confronted  constantly  is  the  Increased  cost  of  living,  and  it  is  one 
of  the  hardest  for  them  to  combat 

Certainly  no  other  industry  is  concerned  more  vitally  in  keeping  down  the 
cost  of  foodstuffs.  They  could  serve  their  own  interests  by  assisting  more 
actively  than  many  of  them  do  at  present  in  helping  to  solve  some  of  the 
problems  of  distribution.  Such  problems  are  arising  constantly  and  are  bound 
to  become  more  numerous  as  production  Is  increased.  A  better  opportunity  for 
real  constructive  work  is  not  likely  to  present  itself  nor  one  that  would  require 
the  expenditure  of  such  a  small  amount  of  money.  The  railroads  could  take 
up  work  along  these  lines  probably  in  no  better  way  than  by  making  practical 
surveys  in  producing  communities,  in  cooperation  with  the  county  agents,  and 
especially  in  such  communities  as  have  not  yet  had  the  benefit  of  cooperative 
organization.    They  could  thus  become  more  intimately  acquainted  with  some 
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of  the  marketing  problems  of  the  small  farmer  and  help  him  to  find  a  more 
satisfactory  outlet  for  what  he  grows. 

CREATING    NEW   TBAmC. 

A  prominent  railroad  authority  said  recently: 

We  must  recognize  the  fact  that  the  railways  are  not  yet  doing  as  much  as 
they  might  do  and  should  do  of  the  creative  work  needed  to  develop  to  the 
fullest  practicable  extent  the  resources  of  the  territory  tributary  to  their 
existing  lines.  ♦  *  •  And  after  one  has  surveyed  the  entire  situation  in  a 
broad  way,  he  is  apt  to  conclude  that  if  as  much  money,  energy,  and  thought 
were  devoted  to  the  creation  of  entirely  new  traffic  as  are  expended  In  soliciting 
and  dealing  with  rates  on  existing  traffic  the  results  gained  would  be  quite 
remarkable. 

He  also  said  that  what  our  new  conditions  require  "  is  intensive  treatment  on 
the  part  of  the  railways  if  we  are  to  expect  to  secure  intensive  development" 

An  excellent  opportunity  for  just  such  "  intensive  treatment  **  is  now  afforded 
the  railroads  by  helping  to  start  produce  moving  from  the  farm,  much  of 
which  is  frequently  said  to  be  wasted  for  want  of  marketing  facilities. 

It  also  was  suggested  in  an  article  which  appeared  recently  in  a  railway 
Journal  that  there  is  not  only  the  opportunity,  but  the  need  for  the  railroads 
to  establish  a  new  department  to  be  known  as  a  "  traffic  creating  department." 
It  was  pointed  out  that  if  such  a  department  were  put  in  charge  of  a  man  who 
had  the  imagination  to  enable  him  to  see  the  possibilities  of  creating  traffic 
development  and  the  business  experience  and  Judgment  to  work  out  his  ideas, 
that  he  could  accomplish  much  to  the  financial  l)enefit  of  his  road  and  for  the 
good  of  the  communities  served.  It  seems  certain  that  the  incidental  good  to 
the  conmmnities  that  would  result  would  not  be  the  least  of  the  benefits  of 
such  an  effort,  if  wisely  and  consistently  prosecuted. 

A  study  of  the  questions  inyolved  in  the  distribution  of  agricultural  products 
woiild  be  a  good  beghming  for  such  a  department.  There  is  no  longer  any 
apparent  necessity  for  the  railroads  to  devote  so  much  of  their  energies  toward 
an  increase  in  the  production  of  farm  products  and  it  can  hardly  be  disputed 
that  they  could  perform  a  service  of  far  greater  value  if  they  would  assist 
more  actively  in  finding  satisfactory  markets  for  the  crops  already  produced. 

EXAMPLES   OP   CONSTBUCTIVE   WORK. 

Cooperation  Is  the  keynote  of  successful  marketing  and  In  localities  in 
which  cooperative  effort  has  not  been  attempted  It  undoubtedly  can  be  most 
effectively  encouraged  by  beginning  in  a  small  way.  For  Instance,  one  railroad 
operating  in  New  York  State  is  doing  some  missionary  work  In  this  direction 
by  advocating  the  building  of  storage  sheds  at  country  stations  along  its  line. 
Such  facilities  are  needed  universally  not  only  to  prevent  decay  or  deteriora- 
tion, but  In  order  to  permit  of  the  gradual  distribution  of  the  crops  according 
to  demand  after  the  season  of  production.  Without  such  facilities  the  farmer 
has  to  dispose  of  his  products  as  soon  as  they  are  harvested.  The  particular 
railroad  in  question  is  advocating  the  building  of  cheap  sheds  for  the  storage 
of  coal,  fertilizer,  lime,  etc.,  in  order  to  enable  the  farmers  to  purchase  these 
commodities  in  carload  lots  and  at  the  lowest  price  and  to  haul  the  commodities 
from  these  warehouses  at  their  own  convenience.  A  small  beginning  of  this 
kind  serves  as  a  good  object  lesson  in  cooperative  effort,  and  It  seems  only 
natural  to  expect  that  It  would  eventually  result  in  developing  more  modern 
storage  warehouse  and  cold-storage  plants. 

The  producer  would  soon  find  that,  with  a  place  available  in  which  to  place 
his  products  for  safe-keeping  with  the  least  possible  delay,  where  they  could 
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afterwards  be  transferred  to  consuming  centers  at  tbe  most  favorable  seasons 
of  the  year,  it  would  extend  distribution  over  long  periods.  With  this  wider 
field  for  marketing,  the  farmer  would  most  certainly  obtain  more  satisfactory 
returns.    In  this  work  the  railroads  could  do  much  to  help  him. 

The  particular  railroad  in  mind  has  delegated  an  official  to  actively  and  con- 
stantly cooperate  with  the  county  agent  This  official  devotes  his  entire  time  to 
agriculture  and  the  railroad  has  supplied  him  with  an  automobile  so  that  he  can 
cover  his  territory  thoroughly. 

Another  good  example  of  how  the  railroads  can  help  may  be  illustrated  by 
the  work  undertaken  by  an  agricultural  traffic  club  recently  organized  in  a 
large  eastern  city.  It  is  composed  of  representatives  of  railroads,  express, 
and  steamboat  companies  located  at  that  point  It  was  organized  to  cooperate 
with  various  bodies  engaged  in  agricultural  work  and  it  is  an  example  worthy 
of  imitation  in  other  localities.  The  objects  of  this  club  are  to  stimulate 
the  production  of  small  things  on  the  farm  and  to  assist  in  the  establishment 
of  better  systems  of  collecting  and  distributing  farm  products  and  especially 
to  educate  the  farmers  to  the  benefits  of  uniting  in  the  marketing  of  their 
products. 

Similar  organizations  could  be  formed  in  many  different  parts  of  the  country 
and  they  should  be  able  to  obtain  many  int^esting  facts  regarding  agricul- 
tural questions  from  the  county  agent  near  at  hand.  While  their  activities 
would  necessarily  be  confined  at  first  to  the  consideration  of  questions  more 
or  less  local  in  diaracter,  it  would  soon  be  found  desirable  for  them  to  meet 
annually  with  other  organizations  of  the  same  kind  for  the  discussion  of  ques- 
tions of  greater  sot^pe.  Under  this  plan  the  more  intimate  knowledge  they 
would  gain  of  agricultural  conditions  in  their  own  vicinity  would  enable  them 
to  discuss  more  intelligently  the  problems  of  greater  magnitude,  which  would 
be  brought  up  at  these  annual  meetings,  and  would  help  them  to  find  a  solution 
to  these  iHroblems. 

CONCLUSION. 

Both  State  and  National  Governments  are  appropriating  large  sums  of  money 
in  trying  to  find  better  methods  of  distributing  the  products  of  the  farm  and 
it  is  time,  therefore,  that  the  railroads  should  take  the  subject  in  hand  in 
earnest. 

There  is  scarcely  any  venture  they  could  undertake  which  offers  such  possi- 
bilities for  good.  It  would  not  only  increase  their  revenues,  but  it  would  also 
do  much  toward  assisting  in  building  up  the  prosperity  of  the  territory  they 
serve.  Nor  is  there  any  venture  from  which  they  could  obtain  so  much  free 
advertising  and  publicity  from  the  new^apers  and  cooperation  in  so  many 
directions  from  so  many  different  sources.  There  is  probably  no  medium 
through  which  they  can  work  more  effectively  than  through  the  county  agents 
appointed  under  the  authority  of  the  Smith-Lever  Act 

As  the  organizations  established  in  the  various  States  are  not  uniform  in 
all  respects,  however,  any  railroad  official  who  may  desire  to  get  in  touch  with 
the  work  being  done  along  their  lines  should  communicate  directly  with  the 
State  directors  of  extension  work  and  not  with  the  county  agents. 
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THE  EXTENT  AND  POSSIBILITIES  OF  COOPERATION. 

By  C.  E.  BASSETT, 

Specialist  in  Cooperative  Organizationy  Office  of  Market  $  and  Rural  Organization^ 
United  States  Department  of  Agriculture. 

Practically  every  great  achievement  of  man  has  been  the  result  of  coopera- 
tion, inasmuch  as  the  word  "cooperation"  simply  means  the  act  of  working 
together  for  a  common  purpose.  No  doubt  much  of  this  cooperation  is  Involun- 
tary in  its  nature,  being  brought  about  by  the  will  of  a  majority  expressed 
through  the  power  of  government,  but  as  civilization  has  advanced  men  have 
discovered  that  if  it  pays  to  force  men  to  work  together  for  their  own  good 
and  the  good  of  the  community,  they  should  cooperate  voluntarily  because  of 
the  savings  and  profits  to  be  derived  thereby. 

During  the  last  few  years  a  vast  amount  of  very  helpful  history  in  business 
cooperation  has  been  recorded  in  this  country.  While  the  record  includes  hun- 
dreds of  ftiilures,  due  largely  to  loosely  organized  associations,  poor  manage- 
m^it,  and  the  failure  to  recognize  the  simplest  business  principles,  there  are 
also  many  encouraging  examples  of  success. 

For  many  decades  in  this  country  cheap  virgin  soils  made  cheap  production 
possible,  so  that  the  farmers  felt  only  the  need  of  concerning  themselves  with 
matters  of  large  crop  production;  but  higher  land  values,  higher  paid  labor, 
the  call  for  expensive  fertilizers,  and  the  increased  expense  of  fighting  insect 
and  fungous  pests,  together  with  decreased  yields  in  some  cases,  have  empha- 
sized the  need  of  less  expensive  and  more  businesslike  marketing  plans.  As 
a  result  of  certain  striking  experiences  a  new  faith  has  developed  on  the 
part  of  the  American  farmer  that  the  cooperative  plan  of  doing  farm  business 
is  the  most  satisfactory  method.  In  fact,  the  American  farmer  is  being  driven 
to  cooperation  by  necessity. 

While  we  hear  a  great  deal  of  the  extent  to  which  cooperation  In  the  market- 
ing of  agricultural  products  has  been  carried  on  in  foreign  countries,  such  as 
Denmark,  Ireland,  €}ermany,  and  others,  from  Investigations  which  have  been 
carried  on  by  the  Office  of  Markets  and  Rural  Organization,  it  has  been  found 
that  there  are  fully  10,000  organizations  In  the  United  States  which  are  co- 
operative or  owned  by  producers  engaged  In  the  marketing  of  agricultural 
products  and  in  the  purchasing  of  farm  supplies.  Included  In  this  number 
there  were  fully  3,000  farmers'  grain  elevators,  3,000  creameries,  1,500  fruit 
and  produce-shipping  associations,  and  a  miscellaneous  list  of  about  3,000  whose 
operations  include  the  storing  and  warehousing  of  farm  products  and  the  pur- 
chase and  manufacture  of  farm  supplies.  Over  $1,000,000,000  worth  of  products 
were  marketed  by  these  organizations  the  past  season.  From  this  It  will  be 
seen  that  American  farmers  are  beginning  to  realize  that  by  selling  coopera- 
tively they  not  only  are  able  to  offer  a  standardized  product  and  reduce 
the  cost  of  marketing,  but  they  are  able  to  furnish  this  better  article  to  the 
consumer  at  the  same  or  even  at  a  lower  price,  thus  stimulating  consumption. 
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In  fftct,  any  system  of  marketing  that  does  not  glTe  better  service  or  better 
prices  to  the  consumer,  and  at  ^e  same  time  secnre  for  the  producer  a  greater 
net  return,  is  ftmnded  on  improper  principles.  The  work  of  these  American 
cooperative  institutions  includes  the  establishment  of  grades  and  standards, 
and,  where  possible,  the  adoption  of  brands  and  trade-marks;  the  securing  of 
capital  and  credit;  proper  advertising;  the  encouraging  of  consumption  of  the 
meritorious  but  little-known  product ;  the  discovering  of  new  and  the  extending 
of  old  markets;  the  securing  of  information  as  to  crop  and  marketing  condi- 
tions; the  equitable  division  of  profits;  adapting  production  to  meet  market 
requirements;  the  utilization  of  by-products;  the  securing  of  cold  and  conuncm 
storage  facilities;  the  cooperative  buying  and  manufacturing  of  supplies;  the 
securing  of  lower  freight  rates,  more  equitable  refrigeration  charges,  and  m<Mre 
^Bdent  transportation  service ;  the  securing  of  more  and  better  labor ;  and  the 
general  cultivation  of  a  q>irit  of  cooperation  and  uplift  in  all  community 
affairs. 

It  would  be  a  matter  of  great  pride  to  be  able  to  rQ>ort  that  this  cooperative 
method  of  doing  business  has  been  adopted  by  our  people  because  of  the  busi- 
ness soundness  of  the  principle,  but  a  careful  study  of  cooperation  in  this 
country  brings  us  to  the  conclusion  that  cooperation,  as  applied  to  the  distri- 
bution and  marketing  of  farm  products,  is  seldom  attempted  and  more  seldom 
successful,  except  where  such  effort  is  the  result  of  dire  necessity.  So  long 
as  farmers  do  fairly  well  in  their  own  individual  way  they  are  not  inclined  to 
cooperate. 

The  producers  of  perishables  grown  at  a  great  distance  from  consimiing 
markets  were  early  driven  to  cooperation  by  this  necessity.  The  perishable 
nature  of  their  products  and  the  heavy  transportation  expenses  compelled  them 
to  organize  and  stay  organized  in  order  to  distribute  and  market  their  products 
In  competition  with  points  near  the  consuming  centers.  Such  a  condition  as 
this  accounts  for  the  highly  efficient  organizations  found  in  the  Pacific  north- 
west and  California.  That  section  which  makes  a  spedalty  of  some  one  phase 
of  agriculture  offers  the  most  promising  field  for  cooperation,  since  it  gives 
the  association  the  advantage  of  a  large  amount  of  one  product,  as  in  the  case 
of  cooperative  elevators  for  handling  grain,  live-stock  shipping  associations, 
meat-packing  houses,  cooperative  creameries  and  cheese  factories,  egg  circles, 
cotton  gins  and  warehouses,  fruit  and  produce  associations,  and  various  others. 

UlCITATIONS. 

Loyalty  of  meniberi. — ^Having  a  highly  spedaliaed  crop,  grown  in  a  narrowly 
restricted  area,  the  successful  marketing  of  the  same  under  a  cooperative  plan 
Is  limited  largely  by  the  willingness  of  the  producers  to  give  up  their  indi- 
viduality and  to  stand  together  under  all  tenq>tations  and  discouragements, 
trusting  at  all  times  In  ^e  honesty  and  Judgment  of  their  officers,  and  eq)e- 
dally  In  the  skill  and  business  ability  of  their  manager. 

It  may  be  that  a  part  of  the  success  of  cooperation  In  foreign  lands  is  due 
somewhat  to  the  training  of  the  people,  who,  under  a  strong  form  of  govern- 
ment, are  more  accustomed  to  take  and  follow  orders  ^an  to  give  them,  while 
in  this  country  every  citizen  is  taught  that  he  is  a  ruler  and  is  very  slow  to  place 
himself  in  an  organization  where  he  is  bound  by  certain  fixed  rules. 

Legislation. — ^Under  the  existing  statutes  in  most  States  ^e  application  of 
the  cocH[)erative  principles  to  stock  companies  is  difficult,  for  the  reason  that 
the  corporation  laws  are  for  the  benefit  of  man  as  a  capitalist  and  not  as  a 
producer.  Leaders  of  the  cooperative  movement  throu^^out  the  country  are 
endeavoring  to  secure  the  passage  of  laws  by  the  States  that  will  fix  the  simple 
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Standards  of  cooperation  and  provide  for  the  control  and  protection  of  sadti 
organisatiims.  Several  States  bave  adopted  such  laws,  tbe  principal  require- 
ments of  which  are:  (1)  Ownen^p  and  control  by  the  prodncers;  (2)  one 
Tote  for  each  man  or  upon  the  basis  of  patrona^  with  no  proxies;  (S)  the 
privilege  for  monbers  absent  from  meeting  to  vote  by  mall  xxpoa  q;»eclfic 
measures ;  (4)  the  distribution  of  profits  by  paying  not  to  exceed  the  local  rate 
of  Interest  on  the  capital  invested,  laying  aside  a  inaiall  percentage  for  the 
creation  of  a  surplus  and  to  provide  for  depreciation  of  property  and  paying 
the  balance  of  the  dividends  upon  the  basis  of  patronage  to  members,  employees, 
and  nonm^oabers,  the  latter  to  receive  one-half  the  uniform  patronage  dividend 
paid  to  members;  (5)  the  regulation  and  contnd  of  the  transfer  of  stock  or 
m^nbership  so  as  to  prevent  any  person  from  acquiring  oontroL 

Another  reason  for  the  success  of  cooperation  in  foreign  lands  may  be  found 
in  the  tACt  that  the  business  of  cooperative  associations  in  those  countries  Is 
encouraged  and  protected  by  strong  fostering  laws  which  so  control  the  use  of 
association  brands  and  labels  that  the  eftect  is  praeticallr  to  force  the  pro- 
ducers into  some  one  of  the  associations  in  order  to  secure  the  best  markets. 
On  the  other  hand,  in  this  country  co(^;>erative  associations  have  been  placed  on 
a  level  with  all  forms  of  capitalistic  enterprises  and  have  been  subjected  to 
the  same  restrictions,  although  their  objects  and  methods  are  exceedingly  dif- 
ferent Later  legislation  has  sought  to  correct  this  mistake,  and  it  may  be  that 
still  further  legislation  will  be  necessary  before  cocq^erative  organizations  wiU 
be  given  the  protection  and  encouragement  which  they  deserve. 

A  capable  manager, — ^The  success  of  a  cooperative  organization  Is  also  limited 
to  the  ability  of  the  manager  in  charge.  He  must  be  intelligent,  diligent,  ex- 
perienced, and  of  good  Judgment,  with  tact  and  ability  for  keeping  alive  the 
enthusiasm,  interest,  and  coc^eration  of  the  members.  Excepting  the  dis- 
loyalty of  members,  ineffldoit  management  has  be^  more  reaponslble  than  any 
other  factor  for  failures  of  cocq^eratlve  organizations.  This  inefficiency  Is  due 
to  the  lack  of  sound  Judgment  In  selecting  a  manager,  to  the  poor  salaries 
usually  paid,  and  to  the  disrepute  in  which  the  position  Is  held.  The  position 
of  a  manager  in  a  cooperative  marketing  organization  Is  difficult  to  fill  properly, 
because  it  is  undesirable.  It  requires  the  soul  of  patience  and  self-sacrifice  to 
stand  by  the  Job  in  the  face  of  the  nagging  to  which  the  man  who  occupies  such 
a  position  is  usually  subjected  by  the  membership. 

Financing. — One  of  the  most  important  features  of  cooperative  organization 
management  is  the  method  of  financing  the  enterprise.  The  cooperative  distri- 
bution of  farm  products  is  a  serious  business  undertaking  and  can  not  live 
merely  by  reason  of  the  beautify  principle  of  mutual  h^p  involved.  Sums 
of  money,  more  or  less  proportionate  to  the  amount  of  business  handled,  are 
required  for  successfully  operating  the  scheme,  and  It  is  therefore  necessary 
^at  all  the  memliers  contribute  toward  a  sum  sufficient  for  the  needs  of  the 
business.  In  order  to  avail  itself  of  the  Clayton  exemptkm  clause  to  the 
Sherman  antitrust  law,  a  strictly  cooperative  association  should  be  limited 
In  membership  to  bona  fide  farmers  and  should  have  no  capital  stock.  The 
necessary  funds  for  conducting  the  business  may  be  provided  by  mraibership 
fees  and  temporary  loans. 

Memberihip  agreement, — It  should  never  be  forgotten  that  a  cooperative 
association  is  no  less  a  business  institution,  and  must  be  conducted  strictly 
upon  business  lines.  Its  stability  must  depend  upon  the  constant  support  of  its 
members,  and  this  loyalty  should  not  be  a  matter  of  sentiment,  but  should  be 
secured  under  as  strong  a  membership  agreement  as  can  be  legally  drawn. 
This  agreement  should  set  forth  the  terms  of  the  relationship  between  the 
members  and  the  association,  and  should  be  secured  by  a  written  contract 


Digitized  by 


Google 


COKSBBYATION  OF  NATUBAL  BE80T7BOBB.  459 

Signed  by  each  member.  Whtte  a  penalty  clause  for  a  breach  of  this  omtract 
may  be  illegal,  the  member  may  be  held  accountable  for  any  loss  sustained  by 
the  association  through  a  failure  on  his  part  to  live  up  to  his  contract 

Grades  and  iiandards. — One  of  the  greatest  advantages  of  a  cooperative 
organisation  is  its  ability  to  improve  the  grades  and  standards  of  the  products 
of  its  members.  Better  prices  and  more  regular  business  can  be  secured  by  an 
association  because  of  the  uniformity  in  quality  and  the  enforcement  of  stand- 
ards which  furnish  a  conunon  language  between  the  growers  and  the  consumers, 
and  thus  tends  to  place  these  products  jwon  a  stable  basis  in  the  marlLets.  Tliis 
applies  particularly  to  perishable  products. 

Bondit^  and  auditifng, — ^Not  only  to  protect  itself  against  loss  through  dis- 
honesty or  cartiessaess,  but  also  f6r  the  purpose  of  preserving  the  confidence 
of  the  manbers,  every  association  should  adopt  most  stringent  rules,  providing 
that  all  officers  who  handle  any  of  the  funds  or  property  of  the  associati<m 
shall  give  a  surety  bond  in  excess  of  Ae  value  of  the  property  which  they  are 
likely  to  handle  at  any  one  time.  The  association  can  well  afford  to  pay  for 
such  b<Hiids.  The  books  and  business  of  the  association  must  be  audited  fre- 
quently by  competent  persons,  and  an  annual  audit  should  be  made  by  a  quali- 
fied accountant  previous  to  the  day  of  the  annual  meeting.  These  frequent 
audits  will  tend  to  discover  any  mistakes  in  management  before  they  have 
become  saious,  and  frequent  rq>orts  to  the  members  will  prevent  unjust  sus- 
picion and  criticism,  which  is  so  easily  aroused  among  those  who  are  not  kept 
Informed,  of  the  true  state  <tf  affairs. 

Cooperation  as  an  economic  principle  is  receiving  the  serious  consideration 
of  practically  all  industrial  classe&  Its  anriLicaticm  to  special  lines  of  agricul- 
tural distribution  and  marketing  is  entirely  feasible  and  offers  a  fair  solution 
of  problems  and  difficulties  that  are  practically  hopeless  in  so  fiir  as  the  Indi- 
vidual is  concerned.  Bxperience  in  this  country  has  demonstrated  that  coop- 
eration in  agriculture  is  a  corrective  measure  that  will  do  much  to  place  the 
industry  upon  a  solid  basis  and  insure  the  future  happiness  and  prosperity  of 
the  Nation. 

Adjournment. 
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JOINT  SESSION  OF  SUBSECTIONS  4,  5,  AND  7  OF  SECTION 

IIL^ 

Raleigh  Hotel, 
Friday  afternoon^  Deoember  Sly  1916. 

Chairman,  C.  S.  Soofihld. 

The  session  was  called  to  order  at  2.30  o'clock  by  the  chairman. 

Subsection  4  of  Section  III  announced,  through  its  chairman,  Mn 
Samuel  Fortier,  the  final  appointment  of  a  committee  <m  resolutions 
for  the  subsection — ^R.  P.  Teele,  G.  W.  Sutton,  Augustfn  Mercau, 
D.  C.  Henny,  and  S.  H.  McCrory. 

Papers  presented: 

The  poultry  industry ;  its  importance  in  agricultural  development, 
by  Harry  M.  Lamon. 

What  should  be  done  for  the  settler,  by  I.  D.  O'Donnell. 

Uniform  grades  and  standard  packages,  by  C.  T.  More. 

Standardization  of  vegetables,  by  S.  J.  Cook. 

THE  POULTRY  INDUSTRY;  ITS  IMPORTANCE  IN  AGRICULTURAL 

DEVELOPMENT. 

By  HARRY  M.  LAMON. 

Senior  Animal  Husbandman  in  Poultry  Investigations,  United  States  Depart- 
ment of  AffriouUure. 

DEVELOPMENT  OF  THE  POULTBT  INDUBTST. 

There  is  littie  definite  knowledge  as  to  the  origin  of  the  domestic  fowl.  It 
is  assumed  that  our  present-day  poultry  is  a  direct  descendant  of  one  or  more 
of  the  wild  Jungle  fowls  which  are  known  to  have  existed  in  prehistoric  times. 
Whatever  may  be  its  origin,  our  earliest  historic  records  indicate  that  poultry 
has  been  under  domestication  for  thousands  of  years. 

Judging  from  the  nature  of  poultry  keeping  among  our  barbarous  or  semi- 
civilized  races  of  recent  times,  it  is  probable  that  the  domestication  of  fowls 
was  first  accomplished  for  the  sport  of  cock  fighting  rather  than  for  any 
economic  reason.  However,  as  the  value  of  fowls  as  a  source  of  food  pro- 
duction became  recognized  they  came,  to  be  kept  more  and  more  for  this 
purpose  primarily.  In  consequence,  from  those  early  times  until  fairly  re- 
cent years  the  keeping  of  poultry  has  been  a  matter  of  supplying  food  for 

^  There  was  no  stenographic  report  of  this  meeting. 
460 


Digitized  by 


Google 


OOKSBBYATIOK  OF  KATUBAX  BB80X7BCE8.  461 

the  family.  There  had  heen  no  incentive  to  keep  a  larger  flock  than  would 
saK>ly  eggs  and  meat  needed  for  the  family,  for  the  reason  that  transpor- 
tation facilities  were  not  such  as  to  allow  the  surplus  to  be  taken  any  con- 
siderable distance  for  disposal.  What  chance  surplus  there  was  came  to 
be  largely  a  medium  of  barter  or  exchange  with  neighbors  or  with  the  resi- 
dents of  near-by  villages  and  towns. 

However,  with  the  advent  of  steam  railroads  and,  more  latterly,  with  the 
coming  of  cold  storage,  it  has  been  possible  to  ship  poultry  and  eggs  long 
distances  successfully,  and  it  has  also  been  possible  to  conserve  the  surplus 
produced  in  the  natural  breeding  season,  which  is  the  spring  of  the  year, 
until  it  could  be  disposed  of  during  the  season  of  scarcity,  during  the  fall 
and  early  winter.  This  equalization  of  the  supply  and  demand  has  had  a 
most  profound  effect  upon  poultry  keeping.  It  has  made  it  possible  for 
poultry  keepers  to  dispose  of  surplus  poultry  and  eggs  during  this  season 
of  flush  production  at  a  price  which  is  profitable  to  them,  where  previously 
they  would  have  been  unable  to  get  prices  which  made  it  worth  their  while. 
This  evening  of  the  supply  has  also  kept  down  the  price  which  the  consumer 
has  had  to  pay  for  poultry  products  during  the  season  of  scarcity,  and  has  in 
consequence  made  poultry  and  eggs  a  food  product  within  the  reach  of  the 
masses  during  most  or  all  of  the  year. 

As  a  consequence  of  this  condition  the  development  of  poultry  keeping  has 
gone  beyond  the  point  where  the  farmer  or  poultryman  has  limited  the  size  of 
his  flock  to  meet  approximately  the  needs  of  his  own  family  and  has  made 
poultry  keeping  one  of  the  activities  on  the  farm  from  which  it  is  expected  to 
receive  an  actual  money  income.  It  has  also  led  in  many  cases  to  the  develop- 
ment of  special  poultry  farms  where  the  keeping  of  poultry  Is  the  main  activity. 
In  some  cases  these  poultry  farms  have  reached  a  point  where  from  1,000  to 
20,000  head  of  fowls  are  kept.  Along  this  same  line  there  has  been  a  great 
development  in  duck  keeping,  and  some  of  the  large  duck  farms  of  the  present- 
day  market  as  high  as  fifty  or  sixty  thousand  ducklings  annually. 

While  this  development  in  poultry  keeping  has  been  largely  a  matter  of  nat- 
ural economic  conditions,  there  have  been  certain  other  agencies  which  have 
played  a  part  Thus  the  fairs  and  poultry  shows  where  poultry  has  been 
exhibited  have  had  a  considerable  effect  in  spreading  interest  in  this  activity 
and  have  therefore  had  a  considerable  influence  on  its  development.  The 
various  Governments,  and  in  the  United  States  the  State  agricultural  colleges 
and  experiment  stations,  have  of  late  recognized  the  growing  Importance  of 
the  poultry  Industry  and  by  their  experimental  work  and  their  teaching  have 
done  much  to  spread  knowledge  on  this  subject. 

Something  of  the  present-day  development  In  poultry  keeping  may  be  realized 
from  the  development  of  certain  communities  which  depend  almost  entirely 
upon  the  poultry  activities  of  their  Inhabitants  for  their  prosperity.  Thus,  for 
example.  In  the  United  States  we  find  the  Petaluma  district  of  California. 
This  is  an  area  with  a  radius  of  approximately  16  miles,  where  about  1,500,000 
hens,  mainly  single-comb  White  Leghorns,  are  kept  for  laying  purposes.  The 
production  of  poultry  and  eggs  In  this  community  Is  the  chief  agricultural  asset. 
Another  great  poultry  community  In  this  country  Is  the  district  known  as  Little 
Gompton,  in  Rhode  Island.  Here  the  fowls  kept  are  mainly  the  Rhode  Island 
Reds.  The  farmers  of  this  community  depend  on  the  poultry  and  eggs  produced 
almost  entirely  for  their  Income.  It  is  noteworthy  that  in  this  section  the 
methods  used,  while  successful,  are  very  primitive.  At  the  present  time  In  the 
United  States  there  is  in  the  making  a  third  poultry  community  located  at 
Vlneland,  N.  J.  Here  In  the  past  few  years  the  keeplnfir  of  poultry  has  Increased 
from  a  point  where  a  few  thousand  fowls  were  kept  until  at  the  present  time 


Digitized  by 


Google 


462       PBOOEEDINQS  SECOND  PAN  AMBBIGAK  BOIEJNTIFIO  00N0BE8S. 

it  is  estimated  that  dOO,000  siii|:leKX>inb  White  Leghorns  are  maintained  prin- 
cipally for  the  production  of  eggs  for  the  New  York  market 

Belgium  and  Denmark  are  both  known  as  countries  in  which  the  poultry 
industry  has  played  a  very  imp<Hrtant  part,  and  the  eggs  and  poultry  sent  out 
of  these  countries  have  been  one  of  their  most  important  agricultural  exports. 

SIZE  AND  IMFOBTANCX  OF  THX  POULTBY  UTDUSTBT. 

It  has  been  usual  to  consider  the  poultry  business  as  a  little  business.  This 
has  been  due  in  part  to  the  fact  that  most  poultry  is  kept  in  comparatively 
small  flocks  on  general  farms.  The  relatively  small  size  of  these  individual 
units  has  caused  us  to  lose  sight  of  the  fact  that  these  units  exist  on  practically 
every  f^rm,  and  that  in  the  aggregate  they  form  an  industry  which  is  of  con- 
siderable magnitude.  Thus,  for  example,  we  find  that  in  the  United  States* 
according  to  the  census  of  1910,  a  total  of  over  5,500,000  farms  reported  poultry 
out  of  a  total  number  of  farms  of  a  little  over  6,300,000.  The  value  of  the 
poultry  and  eggs  produced  in  the  United  States  during  this  year  was  somewhat 
in  excess  of  $600,000,000.  This  amount  includes  only  the  value  of  the  poultry 
produced  on  farms  and  does  not  take  into  consideration  the  large  amount  which 
Is  produced  in  the  villages  and  towns. 

It  is  interesting  to  note  in  this  connection  that  the  leading  agricultural  States 
in  the  United  States  are  also  the  largest  poultry-producing  Sates ;  and,  to  pur- 
sue this  subject  still  farther,  it  appears  that  the  leading  agricultural  counties 
in  these  States  are  likewise  the  greatest  poultry-producing  counties.  From 
this  it  can  be  seen  that  general  agricultural  development  and  prosperity  go 
hand  in  hand  with  poultry  development.  As  a  measure  of  the  Importance  of 
the  poultry  industry  in  the  United  States  we  find  that  according  to  the  census 
of  1910  the  total  value  of  poultry  products  produced  each  year  is  approxi- 
mately equal  to  the  value  of  the  hay  crop,  is  greater  than  the  combined  value 
of  oats  and  potatoes,  is  six  times  the  value  of  the  tobacco  crop,  and  is  equal  to 
that  of  the  wheat  crop. 

What  is  true  for  the  United  States  is  likewise  true  for  other  countries.  While 
we  find  it  impossible  to  get  many  detailed  statistics  from  other  countries  regard- 
ing the  poultry  industry,  some  information  and  some  comparisons  are  available. 
In  the  year  1910  the  returns  from  poultry  to  the  farmers  of  Canada  aggregated 
over  $81,000,000.  The  improvement  in  poultry  conditions  for  Canada  is  shown 
by  the  fact  that  the  average  value  of  all  poultry  produced  in  that  country  rose 
from  32  cents  in  1909  to  36  cents  in  1911,  and  the  average  number  of  fowls 
per  farm  increased  from  32  to  42  head  during  this  period. 

Ireland  has  for  years  been  famous  for  its  butter,  yet  in  1909  the  value  of 
the  poultry  and  eggs  exported  from  that  country  to  Great  Britain  was  equal 
to  £3,750,000  and  was  in  excess  of  the  value  of  exported  butter  by  £128,000. 
The  lord  lieutenant  of  Ireland,  in  an  address  before  a  conference  on  poultry, 
stated  that  poultry  has  to  do  with  and  signifies  prosperity  in  the  homes  of  the 
people  at  large. 

POULTRY  AS  ▲  FACTOB  IN  AGBICULTUKAL  DEVELOPMENT. 

The  poultry  flock,  particularly  of  late  years,  with  the  development  of  better 
methods,  has  proved  to  be  a  revenue  producer  practically  all  the  year  round. 
In  many  instances  the  amount  of  money  received  from  the  poultry  has  been 
surprisingly  large,  often  sufficient  to  buy  the  food  and  pay  for  the  clothing 
of  the  family.  The  money  from  the  poultry,  taken  together  with  that  from 
the  other  year-round  revenue  producers  on  the  farm,  such  as  butter,  has 
therefore  come  to  be  a  decided  factor  in  providing  for  the  physical  welfare 
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of  the  farmer  and  his  family,  and  In  many  Instances  has  gone  still  further 
and  has  become  one  of  the  chief  agencies  In  helping  to  pay  off  the  farm 
mortgage  or  other  Indebtedness. 

It  often  happens  that  the  care  of  the  poultry  flock  becomes  primarily  the 
work  of  the  farm  women.  Where  this  Is  the  case  the  women  frequently 
have  control  of  a  part  or  all  of  the  Income  derived  from  the  poultry  flock. 
In  such  Instances  it  will  be  found  that  much  of  this  money  goes  for  pur- 
poses which  tend  to  Improve  conditions  of  life  on  the  farm  and  to  provide 
conveniences  and  comforts  in  the  home.  The  money  is  also  often  used  to 
further  the  education  of  the  children  and  generally  to  broaden  the  life  and 
outlook  of  the  farm  oMnmunlties. 

Poultry  has  played  a  not  inconsiderable  part  in  the  building  up  of  agri- 
cultural lands,  as  poultry  manure  is  one^  of  our  most  valuable  fertilizers. 
One  of  the  most  striking  examples  of  the  influence  of  poultry  in  this  manner 
can  be  found  in  the  Campine  district  of  Belgium.  This  district,  which  ex- 
tends from  the  city  of  Malines  east,  was  at  one  period  an  arid,  sandy  plain, 
covered  with  fir  trees  and  incapable  of  cultivation.  Mr.  Edward  Brown,  the 
celebrated  English  authority  on  poultry,  says  of  this  section : 

Some  30  years  ago  poultry  keeping  was  taken  up  in  this  section  by  the  peas- 
ants on  a  somewhat  extensive  scale,  although  the  land  was  poor,  and  the  only 
conditions  present  favorable  to  poultry  production  were  a  possible  outlet  for  the 
product,  shade  as  furnished  by  the  fir  trees,  and  some  natural  food.  In  1807  the 
author  paid  a  visit  to  this  district  and  found  that  in  the  greater  number  of  in- 
stances the  land  had  been  so  enriched  by  manure  from  the  fowls  that  it  was 
capable  of  cultivation.  The  fir  trees  had  been  cleared  away,  and  market  gardens 
for  the  production  of  vegetables  formed  upon  the  old  woodlands.  At  that  time 
it  was  freely  acknowledged  that  this  result  was  largely  due  to  the  fowls,  which 
were  being  bred  in  greater  numbers  all  over  the  Campine  district 

The  keeping  of  poultry  has  also  had  a  decided  influence  on  the  Introduc- 
tipn  and  keeping  of  better  live  stock  in  general.  Because  of  the  fact  that 
it  is  relatively  inexpensive,  pure-bred  poultry  has  been  one  of  the  first  kinds 
of  improved  live  stock  to  be  introduced  on  the  farm.  The  advantage  of  pur^ 
bred  poultry,  both  in  the  matter  of  increased  production  and  in  the  pro- 
duction of  a  more  uniform  output,  has  In  many  instances  called  attention 
to  the  advantages  to  be  derived  from  other  branches  of  improved  live  stock 
and  has  resulted  in  its  introduction. 

Poultry  has  undoubtedly  a  favorable  Influence  in  controlling  insect  pests. 
The  average  farm  flock  is  allowed  its  liberty,  and  the  chickens  range  for  a 
considerable  distance  over  the  fftrm  hunting  for  food,  much  of  which  con- 
sists of  insects  of  various  kinds.  In  this  way  they  help  to  keep  down  the 
noxious  insects,  and  in  certain  instances,  where  they  have  the  run  of  orchards 
and  vineyards,  they  have  a  very  decided  influence  in  controlling  the  insects 
harmful  to  the  fruit. 

It  may  seem  somewhat  far-fetched  to  state  that  poultry  has  been  an 
influence  in  introducing  better  methods  of  agriculture  in  general,  yet  such 
is  the  case.  There  is  no  more  universal  agricultural  activity  than  the  keep- 
ing of  poultry.  It  also  ai^pears  that  the  demand  for  information,  as  evi- 
denced by  the  increase  in  the  number  of  inquiries  at  the  agricultural  colleges 
and  experiment  stations,  is  as  great  along  this  line  as  any  other,  if  not 
greater.  The  fact  that  the  farmers  are  interested  in  securing  information 
of  better  methods  of  poultry  keeping  unconsciously  brings  them  into  touch 
with  better  methods  of  agriculture  along  other  lines.  Their  desire  for  in- 
formation on  poultry  theref6re  serves  as  an  entering  wedge  for  the  introduction 
of  better  methods  in  general. 
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There  has  been  considerable  discussion  in  regard  to  the  tendency  of  people 
to  leave  the  farm  for  the  city ;  and  this  has  indeed  l)een  no  fanciful  condition. 
Poultry  has  had  a  considerable  influence  in  counteracting  this  tendency,  both 
in  the  way  of  keeping  the  young  folks  on  the  farm,  and  in  bringing  back  to  the 
farm  many  individuals  from  the  city.  There  are  few  persons  living  in  the 
city  who  have  not  at  some  time  in  their  lives  had  an  interest  in  poultry  and 
a  desire  to  go  back  into  the  country  and  engage  in  chicken  farming.  Probably 
in  the  majority  of  instances  this  ambition  is  never  realized ;  but  in  many  cases 
individuals  do  actually  go  back  into  the  country  and  engage  in  this  industry. 
Of  course,  some  of  them  fail  to  make  a  success,  but  many  of  them  do  succeed, 
and  where  they  do  so  poultry  has  been  the  means  of  increasing  the  agricultural 
population.  Many  of  the  boys  and  girls  brought  up  on  the  farms  have  left  them 
and  gone  to  the  city  not  only  because  of  the  fact  that  certain  conditions  of  city 
life  have  proved  attractive  to  them,  but  also  because  of  the  fact  that  while 
they  were  called  upon  to  perform  a  considerable  amount  of  labor  on  the  farm, 
they  seldom  if  ever  had  any  direct  interest  in  the  farming  operations  or  any 
share  in  the  profit  derived.  However,  poultry  keeping  has  proved  to  be  one  of 
the  things  in  which  the  young  people  are  most  likely  to  become  interested,  and 
in  which  they  can  be  given  a  responsible  part  at  an  early  age.  It  frequently 
happens  that  where  a  part  or  all  of  the  care  of  the  poultry  flocks  is  turned 
over  to  the  farmer's  son  or  daughter,  the  whole  or  part  of  the  income  will  be 
given  them.  Where  this  is  done  they  immediately  have  an  interest  in  the 
economic  side  of  farm  life,  and  one  of  the  reasons  for  their  wishing  to  leave 
the  farm  disappears. 

In  this  connection  it  may  be  well  to  indicate  one  of  the  successful  ways  which 
is  being  used  in  this  country  to  encourage  the  interest  of  the  young  people 
in  poultry  keeping,  and  consequently  in  farming  in  general.  This  is  by  means  of 
the  formation  of  poultry  clubs,  organized  and  maintained  by  the  joint  action  of 
the  National  Department  of  Agriculture  and  of  the  agricultural  colleges  in  the 
various  States  in  which  the  work  is  carried  on.  Here  the  poultry  club  organ- 
izers go  directly  to  the  schools  throughout  the  State,  organize  the  members  into 
poultry  clubs,  give  them  the  very  best  information  and  help  which  they  can  on 
poultry  keeping,  frequently  visit  their  homes,  and  do  everything  in  their  power 
to  develop  their  interest  in  the  subject,  and  to  encourage  them  to  keep  poultry. 
It  is  worthy  of  note  that  the  improved  methods  of  poultry  keeping  instilled  into 
the  children  usually  find  their  way,  through  the  children,  to  the  poultry  flocks 
of  their  parents. 

As  has  been  indicated  before,  practically  every  farmer  keeps  poultry.  In 
consequence,  practically  every  farmer  has  an  interest  in  the  problems  which 
have  to  do  with  poultry  keeping.  This  common  interest  in  poultry,  or  in  any 
other  activity,  agricultural  or  otherwise,  must  always  have  an  influence  upon 
communities  by  tending  to  bring  together  the  individuals  in  the  community  and 
to  unite  their  Interests.  While  poultry  is  not  by  any  means  the  only  agricultural 
activity  which  has  an  influence  along  this  line,  it  must  be  given  credit  for  being 
one  of  the  influences  at  work,  and  for  having  had  much  to  do  in  bringing  about 
community  improvements,  such,  for  example,  as  better  schools  and  better  roads 
and  for  promoting  the  social  life  of  the  community. 

Poultry  products,  particularly  eggs,  are  an  ideal  medium  for  promoting  coop- 
erative effort  in  marketing.  This  is  due  not  only  to  the  fact  that  they  must  be 
marketed  frequently,  but  also  to  the  fact  that  shipments  are  made  to  the 
best  advantage  in  not  less  than  case  lots — that  is,  80  dozen,  and  that  the  out- 
put from  the  average  farm  flock  is  not  large  enough  to  fill  a  80-dozen  case  in 
a  reasonable  length  of  time,  or  while  the  eggs  are  still  fresh.    For  this  reason 


Digitized  by 


Google 


CONSEBYATION  OF  NATURAL  BBSOUfiOBS.  465 

it  Is  Decenary  that  tlie  ehipmente  of  two  or  more  fturmere  be  oombined  some- 
where  in  the  process  of  marketing.  Previously  this  has  been  done  larg^y  in 
the  country  store  or  in  the  hands  of  some  dealer.  But  the  bad  results  that  have 
obtained  because  of  these  methods  have  in  many  cases  brought  about  coopera- 
tive marketing  of  eggs.  Thus  we  lind  in  the  United  States  that  there  are  now 
being  formed  egg  circles  among  the  farms  of  the  conununity,  having  for  their 
object  the  collection  and  shipment  of  ^gs  under  the  best  possible  conditions, 
with  a  consequent  improvement  in  the  price  which  the  farmer  receives.  These 
egg  circles  or  cooperative  associations  for  the  marketing  of  eggs  have  long  been 
in  successful  use  in  Denmark,  and  are  at  the  present  time  being  introduced  to 
a  considerable  extent  in  Canada. 

From  the  formation  of  an  association  for  the  cooperative  marketing  of  any 
product  it  is,  of  course,  but  a  step  to  the  cooperative  buying  of  supplies  needed 
by  the  m^nbers  of  such  an  association.  Needless  to  say,  this  cooperative  buying 
is  following  in  practically  all  cases  where  cooperative  marketing  associations 
have  been  formed.  It  has  been  very  difficult  in  the  United  States  to  bring  about 
successful  cooperative  effort,  but  at  the  present  time  egg-marketing  associations 
and  cooperative  creameries  are  successful  examples. 

As  before  indicated,  poultry  has  become  one  of  the  agricultural  subjects  on 
which  information  is  most  frequently  asked  from  colleges,  experiment  stations, 
or  other  governmental  instititions  having  to  do  with  the  dissemination  of  better 
agricultural  methods.  For  this  reason  poultry  has  been  one  of  the  moat  potent 
influ^ices  in  bringing  into  touch  with  one  another  the  farmers  and  these  various 
governmental  agricultural  institutions. 

We  have  seen  that  poultry  has  been  domesticated  from  the  wild  state  and 
kept  to  produce  food,  in  the  shape  of  meat  and  eggs,  for  the  family.  From  this 
start  the  stocks  have  been  improved,  and  as  methods  of  modern  transportation 
and  storage  came  into  use  the  flocks  of  poultry  kept  on  the  farms  have  been 
increased  until  they  produced  more  than  was  needed  for  the  use  of  the  farmer's 
family,  and  this  surplus  has  been  sold  in  the  cities  and  villages.  In  some  In- 
stances the  number  of  fowls  kept  on  the  farm  has  been  greatly  increased,  until 
the  production  of  poultry  and  eggs  became  the  principal  activity.  However, 
these  special  poultry  farms  are  comparatively  rare,  and  the  great  bulk  of  the 
product  is  from  the  general  farm  flocks.  While  the  individual  poultry  units 
are  comparatively  small,  their  almost  universal  existence  on  farms  has  resulted 
in  an  industry  of  decided  magnitude — one  which  compares  very  favorably  with 
any  other  form  of  agricultural  activity. 

The  relation  of  poultry  to  general  agricultural  development  has  been  very 
dose,  since  poultry  is  kept  on  practically  all  farms.  We  find  that  not  only  has 
the  poultry  flock  had  a  decided  influence  upon  economic  conditions  on  the  farm, 
but  has  also  been  an  influence  in  improving  farm  life,  in  building  up  agricul- 
tural lands,  in  helping  to  bring  about  the  introduction  of  improved  live  stock; 
and  has  been  a  factor  in  controlling  insect  pests ;  has  helped  to  introduce  better 
methods  of  agriculture  in  general ;  and  has  had  an  influence  in  bringing  our  peo- 
ple back  to  the  farm,  as  well  as  having  an  influence  on  community  effort  and 
spirit  and  in  bringing  the  farmer  into  touch  with  governmental  agricultural 
work  and  with  agricultural  literature. 

There  is  no  reason  to  believe  that  there  will  be  any  falling  off  in  the  consump- 
tion of  poultry  and  eggs.  On  the  contrary,  there  is  every  reason  to  think  that 
with  the  gradually  increasing  cost  of  other  forms  of  meat  and  with  the  better 
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methods  of  marketing  which  are  resulting  in  eggs  and  poultry  of  better  quality 
there  will  be  an  increased  consumption  of  both  these  products.  In  consequence, 
poultry  will  lose  none  of  its  importance  as  an  agricultural  activity,  but  will, 
if  anything,  gain  somewhat  in  comparison  with  other  crops.  We  hare  every 
reason  to  believe  that,  Just  as  in  the  past  it  has  had  some  influence  in  leading 
agricultural  development  to  a  higher  plane,  it  will  continue  to  do  so  in  the 
future,  and  will  be  found  to  be  closely  linked  with  the  improvement  of  farm 
conditions. 


WHAT  SHOULD  BE  DONE  FOR  THE  SETTLER. 

By  I.  D.  O'DONNELL, 
Bupervisor  of  Irrigation,  Department  of  the  Interior. 

The  settl^nent  and  development  of  vacant  public  lands  and  idle  lands  in  pri- 
vate ownership  is  claiming  the  attention  of  the  public  in  every  country  where 
such  lands  exist  Nations  vie  each  with  the  other  in  attracting  to  the  vacant 
lands  within  their  respective  boundaries  peoi^e  who  are  inclined  to  undertake 
the  establishment  of  homes  in  new  i^aces. 

So  insistent  have  the  various  nations  become  in  the  matter  of  the  immediate 
settlement  of  all  available  lands  that  resort  is  being  had  to  innovations  in  the 
nature  of  special  inducements  to  secure  settlers.  Lands  have  been  tilled,  houses 
have  been  built,  live  stock  has  been  furnished,  and  loans  of  money  have  been 
granted,  each  and  all  with  mixed  success  and  failure. 

A  few  generations  ago  there  was  no  clamor  for  the  immediate  settlement 
of  vacant  lands.  The  settlement  of  new  portions  of  a  country  was  looked  upon 
as  a  natural  growth,  and  it  was  recognized  that  so  long  as  there  remained 
virgin  lands  the  adventurous  spirit  of  a  restless  race  would  search  them  out 
The  pioneers  common  to  every  country  of  the  Western  Hemisphere  have  since 
this  hemisphere  was  discovered  to  the  other  half  of  the  world  pushed  on  and 
on,  overcoming  every  obstacle  to  their  possession  of  the  new  lands.  Every 
Doountain,  stream,  desert,  plain,  and  forest  saw  their  coming;  the  new  places 
were  peopled  and  the  harvests  made.  The  ways  of  these  pioneers  were  un- 
charted; they  knew  hunger,  thirst,  sickness,  and  battle,  and  yet  they  settled 
the  strange  lands  and  made  places  in  the  wilds  where  their  children  might  play. 
They  had  no  help ;  they  had  no  encouragement  It  was  the  spirit  of  the  pioneer 
that  led  them  on.  The  fruits  of  their  labors  did  not  fall  to  them,  yet  they  were 
satisfied ;  they  blazed  the  trail.  The  doings  of  these  pioneers  are  in  the  memory 
of  men  of  to-day;  and,  notwithstanding  this,  we  are  come  to  the  question, 
"  What  should  be  done  for  the  settler?  " 

I  believe  the  spirit  of  the  pioneer  still  is  strong  in  the  peoples  of  the  Western 
Hemisphere.  Given  time,  this  spirit  would,  without  special  assistance,  build  a 
home  on  every  tract  of  land  that  would  give  up  support  for  a  home. 

It  appears,  however,  that  the  public  demand  for  immediate  utilization  of  all 
resources  will  not  leave  to  the  pioneer  the  pioneer's  work.  Many  men  influen- 
tial in  shaping  the  policies  of  governments  advocate  the  creation  of  national 
organizations  or  bureaus  to  superintend  the  settlement  of  public  lands  along 
what  may  be  termed  scientific  lines.  It  is  their  purpose  to  obviate  mistakes 
and  prevent  loss  of  time  in  the  development  of  the  lands. 

Under  certain  conditions  it  may  be  advisable  for  governments  or  land  com- 
panies to  extend  to  settlers  aid,  such  as  the  breaking  up  of  the  raw  lands,  the 
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building  of  houses  and  bams,  the  furnishing  of  live  aitock,  and  the  lending  of 
money ;  but,  in  the  main,  tills  would  be  done  only  when  settlement  of  the  lands 
Is  made  under  adverse  conditions,  such  as  unproductive  soils,  scanty  rainfall, 
poor  market  facilities,  or  other  equally  serious  disadvantages.  Assistance  to 
settlers  should  be  given  only  in  such  measure  as  will  tend  to  offset  the  natural 
difficulties  which  must  be  overcome  in  the  settlement  of  relatively  undesirable 
areas  of  land.  Nothing  should  be  done  to  attract  to  the  development  of  new 
communities  people  whose 'sole  equipment  is  a  desire  to  live  on  the  land. 
Nothing  should  be  done  that  savors  of  doing  for  the  man  on  the  land  the  work 
that  a  farmer  should  do  for  himself. 

There  are,  however,  certain  lines  along  which  governments  may  assist  set- 
tlers, and  in  a  general  way  this  same  assistance  may  be  extended  to  farmers  in 
any  section,  new  or  old. 

For  the  particular  aid  of  settlers  governments  should  insist  that  information 
given  to  the  public  concerning  lands  available  for  settlement  is  strictly  in 
accordance  with  the  facts.  It  has  become  common  practice  to  give  to  the  public 
misleading  information  about  areas  of  land  available  for  settlement  The 
favorable  conditions  are  unduly  embellished,  and  the  unfavorable  conditions 
are  not  made  known.  Governments,  corporate  companies,  and  individuals  are 
culpable  in  this  connection.  This  misleading  information  is  made  the  basis 
for  inflated  prices  for  raw  lands,  and  the  heavy  costs  of  advertising  and  of 
selling  organizations  are  added  to  the  burdens  of  the  settler.  In  every  detail 
this  practice  is  harmful  in  the  extreme  and  disastrous  to  the  settler  and  tb% 
community  in  which  he  settles.  It  is  within  the  power  of  governments  to  see 
that  the  public  is  not  misinformed  regarding  land-settlement  propositions,  and 
material  assistance  can  be  given  the  settler  if  he  is  given  the  facts  concerning 
the  lands  upon  which  he  proposes  to  settle. 

Governments  may,  to  the  advantage  of  all  concerned,  determine  in  advance 
of  the  settlement  of  lands  the  crops  which  may  be  produced  there  successfully 
and  marketed  with  profit  to  the  settler.  One  of  the  serious  disadvantagee 
under  which  a  settler  labors  is  his  lack  of  knowledge  of  what  he  should  do  in 
his  new  location  in  the  way  of  crop  production.  Experience  has  shown  that  in 
the  absence  of  proper  guidance  in  new  locations  settlers  follow  the  practices 
in  farming  with  which  they  are  familiar  to  the  end  that  they  endeavor  to  pro- 
duce crops  not  suited  to  their  location  or  they  produce  crops  for  which  they 
find  no  ready  market  Information  in  regard  to  the  proper  handling  of  soils 
and  the  proper  crops  to  produce  is  more  valuable  assistance  to  a  settler  than 
the  loan  of  money  or  the  breaking  up  of  the  raw  lands  for  him. 

Settlers  should  be  assisted  in  the  formation  of  organizations  and  associations 
for  the  purpose  of  furthering  their  mutual  interests.  The  rapid  settlement 
of  a  community  brings  together  many  people  strange  to  each  other;  people 
who  have  been  accustomed  to  growing  different  crops,  different  types  of  live 
stock,  different  business  methods,  and  to  different  social  and  educational  insti- 
tutions. Unless  some  disinterested  agency  is  available  and  active  from  the 
outset  in  bringing  these  people  together  and  convincing  them  that  for  the 
good  of  each  and  all  they  must  work  together,  they  wiU  drift  into  disagree- 
ment and  disadvantageous  farming  and  business  methods.  The  prosperous 
and  generally  satisfactory  conditions  existing  in  sections  where  community 
cooperation  is  effective  Is  illustrative  of  the  benefits  arising  from  cooperation 
among  farmers.  There  Is  no  time  so  satisfactory  as  the  settlement  period  of  a 
community  for  organizing  the  farmers  to  work  along  lines  to  their  advantage. 

Legislation  should  be  provided  which  will  secure  for  the  farmer  the  use  of 
borrowed  money  at  rates  of  interest  not  in  excess  of  the  rates  enjoyed  by  manu- 
facturing and  merchandising  establishments.    No  class  of  producers  has  been 
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80  much  at  the  mercy  of  the  money  lender  as  has  the  farmer.  Statistics  show 
that  in  at  least  the  United  States  the  farmer  pays  a  higher  rate  of  interest  on 
borrowed  capital  than  any  other  class  of  borrowers  offering  real  security  for 
loans.  There  is  no  good  reason  for  requiring  the  farmer  to  pay  excessive  and 
inequitable  rates  of  interest,  particularly  when  it  is  considered  that  the  money 
borrowed  by  the  farmer  is  utilized  in  building  up  the  resources  of  the  country 
and  adding  to  the  revenues  thereof.  Manufacturing  and  commerce  have  made 
phenomenal  growth  in  the  Western  Hemisphere  tfirough  the  use  of  capital  at 
low  rates  of  interest.  Agriculture  has  made  equally  phenomenal  growth  during 
the  same  period  In  spite  of  the  burden  of  excessive  rates  of  interest  on  bor- 
rowed capital.  When  agriculture,  manufacturing,  and  general  commerce  are 
put  on  even  basis  as  to  rates  of  interest  on  borrowed  capital,  agriculture  will 
take  its  proper  place — the  most  important  industry  in  the  Western  Hemisphere. 


UNIFORM  GRADES  AND  STANDARD  PACKAGES. 

By  C.  T.  MORE, 

Investigator  in  Grades  and  Standards,  United  States  Department  of  Agriculture, 

The  irrigated  sections  of  the  western  part  of  the  United  States  have  made 
wonderful  advances  both  In  development  and  production.  This  has  not  all  been 
made  possible  by  the  golden  opportunities  furnished  by  a  new,  undeveloped 
territory,  for  such  a  country  also  furnishes  difficulties.  To  overcome  these  great 
faith  and  perseverance  are  required  on  the  part  of  progressive  men. 

One  of  the  greatest  difficulties  In  our  irrigated  sections  has  been  that  of 
profitably  marketing  the  farm  products.  This  is  a  problem  in  any  section,  but  • 
when  the  location  is  hundreds  or  thousands  of  miles  from  the  best  markets  It  Is 
a  very  serious  one.  The  products  grown  under  irrigation  are  distributed  to  all 
parts  of  the  country;  it  can  not  be  said,  however,  that  a  profit  Is  always 
realized. 

Production  In  these  western  sections  is  certain  to  Increase  rapidly  in  the  near 
future  and  those  Interested  In  the  growth  and  distribution  of  these  products 
are  thoughtfully  planning  for  the  future. 

It  is  believed  that  the  standardization  of  their  products  is  absolutely  essen- 
tial and  ought  possibly  to  be  placed  at  the  head  of  their  marketing  program. 
This  is  true  not  only  in  our  irrigated  States,  but  in  every  producing  section. 

The  question  of  the  standardization  of  farm  products  is  not  a  new  one,  but 
during  recent  years  growers  and  shippers  have  come  to  realize  Its  need  very 
keenly,  and  the  wholesale  and  retail  trade  have  shown  an  ever-Increasing  and 
insistent  demand  for  better  prepared  produce  until  to-day  this  Is  one  of  the 
most  important  phases  of  our  marketing  problem. 

From  the  viewpoint  of  the  economist  this  problem  is  of  vital  importance  and 
its  solution  is  worthy  of  his  best  endeavors,  because  the  wastes  and  losses 
which  producers  now  suffer  In  marketing  perishable  products  are  due  to  a 
considerable  extent  to  the  poor  condition  In  which  they  are  forwarded  to  mar- 
ket Investigators  of  the  so-called  high  cost  of  living  will  find  the  consumer 
directly  affected  by  all  marketing  practices  which  are  not  efficient  and 
economical. 

In  the  past  little  attention  has  been  given  to  this  question,  because  until 
comparatively  recent  years  our  cities,  large  and  small,  depended  upon  nearby 
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producing  sections  for  most  of  their  fmits  and  produce.  Transportation,  re- 
frigeration, and  other  facilities  for  handling  farm  products  have  been  gradually 
developed  until  now  we  are  not  surprif^  to  find  Oregon  apples)  on  sale  in 
Maine  and  Florida;  New  Jersey  sweet  potatoes  in  Denver  or  Seattle;  canta- 
loupes from  California,  Delaware,  Texas,  and  Michigan  offered  in  Minneapolis 
on  the  same  day ;  and  Florida  new  potatoes  distributed  from  the  Panama  Canal 
2iOne  to  Alaska. 

To-day  definite  standards  are  considered  an  essential  basis  for  satisfactory 
dealing  in  most  products,  and  State  and  national  lawmakers  are  enacting  hiws 
providing  fixed  standards,  grades,  and  markings  under  which  certain  products 
must  be  prepared  for  market  and  are  establishing  certain  standard  uniform 
packages  of  fixed  size  and  capacity  which  must  be  used. 

T7NIF0BM    GBAOE8. 

The  subject  chosen  for  this  paper  deals  with  two  important  phases  of  the 
broader  subject  of  the  standardization  of  farm  products — namely,  uniform 
grades  and  standard  packages.  The  first  benefit  derived  from  uniform  grades 
for  any  crop  is  the  establishment  of  a  basis  on  which  buyer  and  seller  may 
deal  with  mutual  understanding  and  confidence.  The  next  benefit,  providing 
the  grading  is  properly  and  constantly  maintained,  should  be  the  elimination  of 
a  large  part  of  the  usual  loss  and  waste  which  Is  constantly  encountered  in 
handling  ungraded  perishable  products.  It  should  be  remembered  that  in  the 
end  these  losses  usually  are  borne  by  the  grower  and  the  consumer. 

At  present  in  many  sections  each  grower  or  each  community  grades  accord- 
ing to  local  custom  or  standards,  if  any  are  used,  and  as  a  result  a  city  dealer 
buying  carloads  of  produce,  such  as  apples,  peaches,  potatoes,  hay,  or  grain  on 
the  quotations  of  a  distant  farmer,  local  buyer,  or  shipper,  usually  has  little 
knowledge  of  the  quality  he  may  exi)ect  to  receive,  so  that  if  he  buys  from  five 
or  six  different  shippers  over  a  wide  territory,  he  may  receive  as  many  grades 
of  a  product  under  as  many  designations.  That  is  why  wholesalers  are  loath 
to  buy  ordinary  products  from  individual  shippers  except  at  a  price  under  the 
market  for  they  can  Just  as  easily  purchase  from  large  shippers*  or  growers* 
organizations  which  have  a  reputation  for  uniform  grading,  and  thus  have  no 
fear  as  to  the  quality  they  will  receive,  knowing  the  guarantee  of  these  ship- 
pers means  a  prompt  adjustment  in  case  there  is  a  rejection  or  any  question 
regarding  the  quality  of  the  product 

The  lack  of  uniform  grading  is  largely  responsible  for  the  fact  that  farmers 
must  send  much  of  their  produce  to  market  on  a  consignment  basis.  As  long  as 
growers  insist  on  shipping  a  mixed  or  ungraded  product  of  good,  medium,  and 
poor  quality  all  in  one  package,  Just  so  long  will  their  returns  on  these  products 
be  unsatisfactory  and  probably  cause  them  losses.  This  is  because  to  a  very 
large  extent  the  quality  of  the  poorer  grades  contained  in  each  package  will 
determine  the  selling  price  of  thci  entire  lot,  that  portion  which  is  of  good 
quality  being  sacrificed. 

That  this  practice  of  shipping  ungraded  produce  may  become  not  only  un- 
profitable to  the  farmer  and  shipper  but  detrimental  to  the  health  of  the  con- 
sumer, is  indicated  by  recent  legislation  in  the  State  of  Illinois  concerning  the 
shipment  and  sale  of  eggs.  It  is  a  notable  fact  that  many  millions  of  dollars 
are  lost  yearly  to  farmers  and  consumers  because  farmers  do  not  handle  and 
care  for  their  eggs  intelligently.  Many  farmers  are  in  the  habit  of  taking  all 
of  their  eggs  to  the  country  dealer  without  grading  them,  although  they  are 
gathered  sometimes  over  a  period  of  several  days  or  weeks,  even  in  the  hot 
summer  months.    The  dealer  in  turn  ships  them  ungraded  and  uncandled  to 
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the  city,  with  the  result  that  many  low-grade  and  rotten  ^gs  reach  the  market 
Even  a  rotten  egg  has  its  use  in  the  process  of  tanning,  but  in  the  past  large 
quantities  have  found  their  way  into  consumption  through  unscrupulous  dealers 
and  manufacturers.  It  has  been  found  very  difficult  to  control  the  traffic 
in  these  rotten  eggs,  so  now  the  State  Food  (Commission  of  Illinois  proposes  to 
stop  the  shipment  of  these  mixed  grades  by  prosecuting  those  responsible  for 
the  shipment  of  bad  eggs.  This  will  force  the  farmer  and  country  shipper  to 
candle  out  the  eggs  unfit  for  sale  for  food.  As  a  result  the  poultry  business 
probably  will  receive  more  of  the  careful  attention  which  it  deserves,  a  larger 
percentage  of  the  eggs  produced  will  reach  the  market  in  good  condition,  and 
the  consumer  will  benefit  not  only  in  quality  but  in  price. 

I  wish  to  emphasize  especially  the  value  of  uniform  grades  as  a  basis  for 
dealing  in  perishable  products.  When  uniform  grading  is  not  practiced,  how 
can  there  be  any  satisfactory  basis  on  which  to  deal? 

The  majority  of  wholesale  dealers  prefer  to  buy  outright  the  farm  products 
they  handle.  Competition  in  this  line  of  trade  is  as  ke^i  as  in  most  lines 
and  the  opportunity  for  serious  losses  is  much  greater  because  practically  all 
farm  products  are  perishable,  and  many  of  them  extremely  so.  Not  only  is 
this  true,  but  probably  the  market  for  no  other  line  of  goods  is  so  quickly  and 
vitally  affected  by  weather  conditions.  Therefore  farm  products  should  reach 
the  wholesaler  or  retailer  in  as  perfect  a  merchantable  condition  as  possible 
for  they  must  be  sold  quickly. 

One  of  the  hardest  problems  with  which  shippers  have  to  contend  is  the 
rejection  or  refusal  of  cars  of  produce  upon  arrival  on  the  market  Sometimes, 
of  course,  the  purchaser  of  the  car  is  dishonest  and  is  taking  advantage  of  the 
shipper,  but  moreoften  the  rejection  is  Justified  because  the  condition  or  quality 
of  the  contents  of  the  car  does  not  come  up  to  the  specifications  or  market  de- 
mands. If  the  product  has  been  graded  under  established  standards  and  rules 
there  is  a  basis  on  which  to  arbitrate  the  claim  and  the  adjustment  is  simpli- 
fied, but  if  it  has  not  been  so  graded  the  case  is  more  difficult  and  the  shipper 
probably  will  be  dissatisfied  with  his  settlement  and  quite  likely  will  not  get 
as  favorable  an  adjustment  as  though  the  produce  were  shipped  under  fixed 
grades. 

A  large  and  comparatively  new  farmers'  cooperative  marketing  organization 
of  the  West  composed  of  a  number  of  local  or  branch  units,  found  at  the  end 
of  last  season  that  its  progress  had  been  seriously  hampered  because  of  losses 
in  shipping  and  the  consequent  serious  dissatisfaction  of  its  growers.  The 
directors  analyzed  the  situation  and  found  that  their  lack  of  uniform  and 
careful  grading  was  mainly  responsible.  It  was  at  once  decided  to  establish 
fixed  standards  and  uniform  grading  rules  to  be  observed  by  all  the  local  or 
branch  organizations.  Each  branch  will  be  held  responsible  for  its  grading 
and  required  to  install  grading  machinery.  An  inspector  will  be  placed  at 
each  local  organization  to  see  that  the  output  is  k^t  up  to  the  advertised 
standards. 

In  a  recent  bulletin  of  the  Department  of  Agriculture,  *  reference  is  made  to 
the  report  of  an  investigator  on  the  Chicago  market  He  found  that  Judging 
from  observations  made  from  September  15  to  December  5  inclusive  and  from 
the  statements  of  large  apple  dealers,  approximately  25  per  cent  of  the  car-lot 
bulk  arrivals  of  apples,  equivalent  to  about  850  carloads,  and  also  10  per  cent 
of  the  contents  in  barreled  shipments,  equivalent  to  about  160  carloads,  or  a 
total  of  about  510  carloads  of  the  apples  received,  were  so  poor  in  grade  and 

^  BuHettn  802.    Apple  Market  Investigations,  1914-15'. 
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quality  that  they  would  not  have  brought  freight  charges  had  this  kind  of 
fruit  been  received  in  straight  carload  quantities.  The  cost  of  the  barrels, 
paddng,  loading,  and  at  least  a  part  if  not  all  the  freight  charges  on  this  poor 
fruit  might  have  been  saved  to  the  grower  had  it  been  graded  and  these  culls 
left  on  the  farm.  The  Chicago  market  undoubtedly  would  have  been  relieved, 
and  the  well-graded  stock  would  have  brought  more  money  and  met  a  more 
ready  sale. 

The  most  rapid  development  in  adc^ting  imiform  grades  and  packages  has 
been  made  by  the  growers  and  shippers  of  our  far  Western  States.  Because 
of  their  comparatively  QMirae  population  it  became  necessary,  as  the  output 
of  various  farm  products  increased,  to  find  markets  in  the  Middle  West,  East, 
and  Southwest  Since  this  necessitated  transportation  over  long  distances 
at  heavy  expense  it  was  found  unprofitable  to  ship  anything  of  poor  or  even 
ordinary  quality  to  these  markets,  and  so  in  each  locality  th^  western  ship- 
pers were  compelled  to  standardise  and  to  establish  uniformity  in  their 
grading  and  packing  systems.  The  fact  that  they  have  been  successful  in 
marketing  their  products  all  over  this  country  and  in  building  up  a  heavy 
export  business  is  proof  that  they  are  following  right  methods. 

Believing  that  still  better  results  could  be  obtained  in  marketing  their  fruit, 
if  all  growers,  shippers,  and  growers*  marketing  associations  of  the  Northwest 
prepared  their  fruit  for  market  under  one  set  of  uniform  grading  rules,  a 
conference  was  held  in  Spokane  during  the  spring  of  1915  to  decide  upon 
such  rules.  This  was  attended  by  members  of  the  Northwest  Fruit  Shippers' 
Council  and  by  delegates  from  a  large  number  of  growers*  organizations. 
Very  complete  and  comprehensive  uniform  grading  rules  were  adopted  for  the 
grading  and  packing  of  practically  all  fruits  grown  in  the  four  Northwestern 
States — Oregon,  Washington,  Montana,  and  Idaho. 

STANDABD  FAOKAQBS. 

After  the  crop  is  satisfactorily  graded  it  must  usually  be  placed  in  some 
type  of  container  in  order  to  transport  it  to  the  retailer.  Uniform,  standard 
packages,  therefore,  are  nearly  as  essential  for  satisfactory  dealing  as  are 
uniform  grades. 

One  can  not  help  being  amused  when  he  views  a  collection  of  our  packages 
consisting  of  scores  of  sizes  and  types,  but  many  times  this  question  of  uniform 
packages  becomes  a  very  serious  one.  An  association  of  a  Middle  Western 
State,  which  ships  small  fruits,  found  itself  practically  shut  out  of  certain 
markets  upon  which  it  was  depending  for  the  sale  of  a  large  part  of  its 
berries.  It  was  confronted  with  this  situation  because  the  growers  of  that 
State  desired  to  use  a  short  box,  smaller  than  the  one  declared  standard  by 
law  in  the  markets  in  which  the  trouble  arose.  Serious  losses  might  easily 
occur  from  such  complication.  Another  section  was  hampered  in  marketing 
a  crop  because  one  type  of  shipping  container  popular  in  that  section  could 
not  be  shipped  beyond  the  freight  classification  territory  in  which  it  was 
situated,  and  several  large  markets  were  thus  closed  to  its  growers. 

Not  only  does  confusion  arise  from  a  multiplicity  of  grades  or  packages,  but 
an  o];^>ortunity  is  thereby  presented  for  manipulation  or  dishonesty.  The 
Canadian  standard  berry  box  has  for  some  time  been  the  four-fifths  dry  quart. 
It  Is  reported  that  some  dealers  have  repacked  berries  from  full  dry  quart 
boxes  into  this  four-fifths  quart,  thus  making  30  boxes  from  one  24-quart 
crate.  Unfortunately  similar  repacking  has  been  a  common  practice  In  our 
own  country  under  certain  circumstances. 
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During  the  past  season  the  Office  of  Markets  and  Rural  Organization  of 
the  United  States  Department  of  Agriculture  found  that  its  reports  of  peach 
movement  and  prices,  gathered  and  disseminated  In  connection  with  Its  ex- 
periments in  telegraphic  market  news  were  not  always  clear  to  peach  shippers 
and  dealers  in  the  various  sections,  because  of  the  large  assortment  of  pack- 
ages In  use,  one  section  not  being  familiar  with  the  packages  used  In  another. 
It  was  necessary  to  mall  out  a  special  circular  describing  all  of  these  pack- 
ages, stating  their  capacity  and  which  were  used  in  each  State. 

An  Investigator  found  cantaloupes  quoted  In  Milwaukee  one  day  last  season 
from  various  States,  packed  apparently  In  14  different  shaped  or  slze<l  pack- 
ages. Among  the  samples  of  containers  collected  by  the  Office  of  Markets  and 
Rural  Organization  are  six  tomato  crates  (manufactured  by  six  different  fac- 
tories), each  of  which  holds  six  4-quart  baskets  of  tomatoes.  While  these 
crates  are  all  made  for  the  same  purpose  and  to  carry  the  same  number  of 
baskets  of  the  same  product,  the  Inside  measurements  of  no  two  are  alike. 
California  and  Florida,  our  two  orange-producing  States,  do  not  use  the  same 
sized  box.  The  hampers  used  for  shipping  beans,  peas,  cucumbers,  lettuce,  and 
other  truck  crops  usually  are  supposed  to  contain  a  bushel  of  32  quarts,  but 
they  are  made  In  sizes  ranging  from  28  to  29,  80  and  82  quarts.  A  li-boshel 
hamper  is  used  in  at  least  one  large  trucking  section. 

Sometimes  "snide'*  packages  have  come  into  use,  because  of  a  demand  on 
the  part  of  greedy  or  dishonest  growers  for  a  short  package.  In  other  cases 
manufacturers  have  started  making  them  with  the  idea  of  getting  a  little  ad- 
vantage over  competitors,  and  increasing  sales  by  showing  the  farmer  how  he 
might  pack  a  greater  number  of  packages  from  a  given  quantits^  of  fruit  or 
vegetables  by  using  the  package  they  had  to  offer. 

In  a  car  of  mixed  fruit  loading  in  the  Middle  West  for  Chicago  recently  I 
saw  apples  packed  In  packages  of  five  different  types — In  barrels,  boxes,  bushel 
baskets,  one-third  bushel  Climax  baskets,  and  bushel  hampers.  A  sixth  pack- 
age, holding  two-thirds  of  a  bushel.  Is  also  used,  which  is  quite  different  from 
these  five  others. 

Compare  such  mixed  shipments,  packed  under  no  uniform  grades,  with  a  car- 
load of  western  apples  from  a  growers'  cooperative  marketing  organization,  all 
In  one-sized  container,  packed  under  uniform  grades,  each  box  containing  only 
fruit  of  one  size,  rigidly  Inspected,  the  package  labeled,  fully  marked  with  the 
name  of  the  grower,  his  address,  the  name  of  variety,  the  grade,  and  even  the 
exact  number  of  apples  in  the  package.  Do  you  wonder  that  discriminating 
buyers,  knowing  the  count  and  grade  and  exact  cost  per  unit,  prefer  to  buy 
such  fruit? 

Growers,  shippers,  and  package  manufacturers  are  many  times  hampered  by 
the  lack  of  standardization  of  packages. 

EFFORTS  TO  IMPROVE  CONDITIONS. 

The  questions  of  uniform  grades  and  standard  packages  are  receiving  much 
attention  at  present  The  following  national  organizations  among  the  whole- 
sale trade  which  handle  all  perishable  products  are  agitating  the  question: 
The  National  Poultry,  Butter  &  Egg  Association,  which  is  making  strenuous 
efforts  to  get  the  shippers  and  wholesalers  dealing  in  these  products  to  unite  on 
uniform  standards  and  to  buy  and  sell  on  the  grades  adopted  by  this  associa- 
tion ;  The  International  Apple  Shippers'  Association,  which  Is  especially  inter- 
ested in  standardization  as  It  affects  the  apple  business;  The  National  League 
of  Commission  Merchants  nnd  the  Western  Fruit  Jobbers'  Association,  both  of 
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which  are  backhig  every  effort  looking  toward  standardization.  State  and 
National  Agricultural  Departments  are  interested,  and  the  railroads  are  helping 
through  their  agricultural  nud  industrial  departments. 

State  legislatures  and  our  National  Ck>ngress  have  enacted  a  number  of 
laws  dealing  with  these  subjects,  but  only  a  start  has  been  made.  The  Sulzer 
apple  law,  effective  July  1.  1913,  established  a  Federal  standard  barrel  for 
apples  and  also  grades  under  which  apples  may  be  packed  and  branded.  The 
use  of  this  standard  barrel  for  aisles  is  mandatory,  but  the  use  of  the  grades 
is  not  Growers  may  grade  and  pack  their  apples  under  this  law,  and  if  they 
pack  them  in  full  compliance  with  it,  they  may  mark  the  barrels  "  Standard," 
showing  that  barrels  and  contents  are  standard  in  every  way.  It  is  believed 
that  growers  doing  so  will  find  a  more  profitable  market  as  buyers  discriminate 
in  favor  of  apples  so  graded. 

The  Federal  standard-barrel  act,  which  becomes  effective  July  1,  1916, 
establishes  a  unit  of  measure  for  the  United  States,  for  all  dry  products  when 
handled  in  barrels,  and  api^ies  to  Intrastate  as  well  as  interstate  trade.  This 
is  the  first  container  made  a  Federal  standard  package,  and  it  is  hoped  others 
will  be  established  soon.  This  barrel  will  replace  a  large  number  of  short- 
measure  packages  which  are  used  for  potatoes,  truck  crops,  fruits,  etc.,  and 
which  have  varying  capacities  from  2  bushels  up  to  10  or  11  pecks. 

For  several  years  unsuccessful  endeavors  have  been  made  to  standardize 
the  apple  box  and  the  small  box  or  cup  used  for  berries  and  small  fruits. 
These  and  other  packages  are  practically  certain  to  be  standardized  in  the 
near  future  because  of  the  insistent  demand. 

New  York,  Maine,  Massachusetts,  Connecticut,  Vermont,  and  several  Western 
States  have  laws  which  are  now,  or  will  soon  be,  in  effect  standardizing  the 
grading  and  packing  of  apples.  New  York  State,  unfortunately,  has  estab- 
lished two  sets  of  standard  grape  baskets.  About  20  States  have  enacted  laws 
requiring  the  use  of  dry-measure  quart  and  pint  boxes  for  berries  and  other 
small  fruits.  Only  a  few  years  ago  liquid  quarts  and  other  short-measure 
packages  were  very  commonly  used,  but  now  very  little  of  this  fruit  is  shipped 
in  other  than  full-measure  packages. 

We  should  have  uniform  State  laws  on  such  subjects,  or,  better  still,  national 
laws,  the  need  of  which  may  be  demonstrated  by  citing  the  New  York  apple- 
packing  law,  which  requires  New  York  apples  sold  in  that  State  to  be  plainly 
marked  whether  "  Fancy  grade,"  "A  grade,"  **  B  grade,"  or  "  Ungraded." 
Pennsylvania  has  no  such  law;  therefore  a  Pennsylvania  grower  may  pack, 
mark,  and  sell  his  best  grades  in  Pennsylvania  and  theh  ship  his  inferior 
grades  unmarked  into  New  York.    Is  this  fair  to  the  New  York  growers? 

I  have  purposely  left  until  the  last  a  reference  to  cooperative  marketing  as 
one  of  the  most  successful  methods  employed  to  secure  a  more  uniform  grade 
of  farm  products  properly  packed  in  standard  packages.  It  is  found  extremely 
difllcult  to  get  the  individual  grower  who  markets  his  own  crop  to  prepare  It 
tor  market  properly.  It  seems  that  this  should  not  be  true,  but  either  through 
Ignorance  of  market  requirements,  carelessness,  or  a  desire  to  force  the  market 
to  take  what  it  suits  his  convenience  to  ship,  the  grower  himself  continually 
works  against  his  own  best  interests,  many  times  ruining  his  markets  with 
wasty,  unattractive,  unsalable  products.  By  far  the  larger  part  of  the  stand- 
ardized fruits  and  vegetables  reaching  our  markets  at  present  are  shipped  by 
farmere'  cooperative  marketing  organizations  or  by  strong  private  firms  who 
have  established  their  reputation  on  the  market  by  shipping  produce  packed  by 
themselves  rather  than  depending  on  the  packing  of  the  growers.  Although 
not  all  cooperative  organizations  which  have  been  started  have  been  successes. 


Digitized  by 


Google 


474       PB0CEEDIN66  SEOOIO)  PAN  AMERICAN  80IENTIFI0  COKOSE8S. 

I  think  none  has  enjoyed  a  lasting  success  unless  it  has  been  based  on  the 
marketing  of  a  standardized  product. 

A  large  Oalifomia  organization  which  markets  citrus  fruits  could  not  afford 
to  spend  $850,000  in  1915  on  advertising  its  fruits  if  it  were  not  marketing  a 
standardized  product.  If  growers  of  all  sections  would  profit  by  the  expe- 
rience of  farmers  in  several  localities  in  Louisiana  and  Mississippi,  their  mar- 
keting problems  would  be  simplified.  These  men  found  they  were  unable  to 
market  their  hay  profitably  because  it  was  not  graded  and  baled  as  their 
markets  demanded  and  as  northern  and  western  hay  was  shipped.  In  numer- 
ous cases  these  farmers  are  solving  their  problems  by  cooperation.  After  an 
association  is  formed,  hay  graders  from  such  large  markets  as  Birmingham 
and  New  Orleans  are  employed  to  teach  them  how  to  put  up  their  hay  in  a 
marketable  condition.  The  State  agricultural  departments,  of  course,  are  aid- 
ing them  in  their  efforts  to  produce  crops  of  the  quality  demanded. 

Nearly  all  growers  are  very  desirous  of  securing  cash  buyers  or  making 
f.  o.  b.  sales,  but  they  often  find  it  difficult  to  do  so.  Cooperative  organizations 
with  a  uniformly  graded  output,  however,  are  usually  very  successful  in  making 
outright  sales,  and  unless  they  prefer  to  do  so  consign  little  of  their  output. 
A  southern  growers*  organization  had  no  difllculty  this  past  spring  in  selling 
all  cars  of  the  growers*  potatoes  which  were  passed  by  its  inspectors.  But 
those  cars  which  were  not  up  to  the  grade  and  which  the  manager  could  not 
guarantee,  he  shipped  on  consignment  rather  than  sell  and  risk  injuring  the 
reputation  of  his  organization. 

Realizing  that  the  prosperity  of  the  growers  depends  upon  eliminating  from 
the  market,  so  far  as  possible,  the  undesirable  products,  or  those  packed  to 
deceive  the  public  by  indifferent  or  careless  growers,  efforts  are  being  made  in 
several  States  to  stop  the  shipping  of  such  fruits  and  vegetables.  Oalifomia 
and  Florida  are  endeavoring  to  have  the  growers  leave  their  oranges  and 
grapefruit  on  the  trees  until  such  time  as  the  fruit  is  fit  for  consumption 
rather  than  ship  it  when  immature,  which  will  often  prejudice  the  public 
against  later  shipments.  In  a  number  of  Western  States  it  is  unlawful  to 
offer  wormy  apples  for  sale.  The  last  Oalifomia  Legislature  passed  an  act  to 
establish  a  standard  for  the  packing  in  the  State  of  Oalifomia  of  a  number  of 
kinds  of  fresh  fruits,  and  to  prevent  dec^tion  and  also  to  establish  a  system 
of  inspection. 

It  is  said  that  after  Canada  enacted  its  '^  fruit  marks  and  fruit  padcages 
act"  its  export  apple  business  was  greatly  benefited,  no  doubt  at  the  expense 
of  exports  from  the  United  States.  Among  the  ofher  requhrements  of  her  law 
It  is  specified  that  the  faced  or  shown  surface  of  a  padcage  of  fmit  must  r^re- 
sent  within  15  per  cent  the  average  contents  of  the  package  in  such  items  as 
quality  and  size. 

The  extension  of  the  use  of  uniform  grades  and  standard  packages  will  prob- 
ably be  gradual.  The  insistent  market  demand,  the  increasing  difilculty  in 
marketing  unstandardized  products  profitably  and  the  example  set  by  pro- 
gressive growers  and  marketing  organizations  will  all  serve  as  an  incentive 
toward  better  methods. 

It  is  stated  frequently  that  standardization  of  fftrm  products  is  the  solution 
of  the  marketing  problem.  While  this  may  be  an  extreme  statement,  I  believe 
tiiat  a  standardized  product  is  more  than  half  sold,  and  that  along  with  the 
progress  we  make  in  this  work  we  shall  surely  realize  improvement  in  other 
phases  of  the  marketing  question. 
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STANDARDIZATION  OF  VEGETABLES. 

By  S.  J.  COOK, 
Manager  South  Share  Orotoers  and  Shippers  Asaociaiion,  SUver  Creek,  N.  Y. 

The  growing  and  marketing  of  vegetables  on  a  comm^cial  scale  in  this 
country  is  of  prime  importance.  Very  few  are  aware  of  the  fftct  that  in  many 
States  vegetables  exceed  in  value  all  horticultural  products,  and  the  industry 
is  rapidly  increasing  In  importance  with  the  growth  of  our  cities  and  the 
development  of  our  lands. 

With  increased  area  brought  under  cultivation  and  with  improved  methods 
of  culture,  the  general  trend  in  the  great  field  of  staple  vegetables  is  toward 
an  increased  production.  Of  late  years  the  cultivators  of  the  soil  have  learned 
that  intelligence,  science,  and  study  are  no  mean  factors  in  the  successful  culti- 
vation of  the  soil,  and  that  labor  of  the  hands  is  most  prolific  when  backed 
by  the  careful  study  of  the  brain. 

For  years  our  agricultural  colleges  and  experiment  stations  have  been  teach- 
ing the  farmer  how  to  produce  more  and  better  crops,  and  that  much  good  has 
been  accomplished  along  this  line  is  shown  by  more  Intelligent  methods  of  pro- 
duction, which  has  had  a  tendency  to  largely  increase  the  yi^d. 

Now,  it  becomes  more  apparent  each  year  that  a  large  majority  of  commer- 
cial vegetable  growers  are  d^;)ending  on  increased  production  to  make  a  profit, 
for  the  reason  that  they  do  not  recognize  the  great  problems  relating  to  the 
marketing  of  their  crops,  and  which  is  quite  as  important  as  those  relating  to 
production;  and  to-day  the  producer,  in  many  instances,  realizes  that  any  in- 
crease in  acreage  would  result  in  large  overproduction,  and  however  desirable 
increased  production  may  appear  from  the  growers'  standpoint,  yet  it  is  not 
advisable  unless  such  increase  encourages  consumption.  Conditions  are  chang- 
ing, producers  are  realizing  that  quality  is  the  most  important  factor  In  the 
marketing  of  their  products,  and  that  while  the  situation  at  times  has  appeared 
to  many  as  one  of  overproduction,  because  of  the  large  quantities  of  poorly 
assorted  produce  dumped  on  our  markets,  yet  it  must  be  admitted  that  in  the 
past  quality  has  not  shown  the  care  in  connection  with  increased  production 
and  that  lack  of  thorough,  accurate  knowledge  of  how  to  properly  grade  and 
pack  produce  for  market  is  costing  the  producers  of  this  country  thousands  of 
dollars  daily.  These  facts  are  brought  home  each  year,  yet  the  average  grower 
is  slow  to  appreciate  the  fact  that  the  consuming  public  demands  quality  rather 
than  quantity. 

STANDABDIZING   ABSOLUTELY   NBCESSABY    FOB   BEST   BESI7LTS. 

One  of  the  greatest  problems  confronting  the  producer  of  perishable  products 
to-day  is  the  standardizing  of  his  products,  and  no  subject  is  of  greater  im- 
portance than  that  of  better  grading  and  packing;  no  field  offers  greater 
possibilities,  and  while  proper  distribution  is  a  factor  of  great  importance 
and  is  considered  as  one  of  the  very  serious  problems  which  presents  itself  to 
this  generation,  yet  I  consider  the  standardization  of  our  products  more  im- 
portant, as  it  is  the  base  for  the  establishment  of  a  system  of  cooperative  sell- 
ing, for  no  cooperative  organization  can  inaugurate  a  successful  system  of 
cooperative  selling  unless  they  can  maintain  uniform  grade  and  pack. 

A  study  of  the  successful  cooperative  selling  organizations  of  this  country 
show  that  success  is  largely  due  to  the  untiring  efforts  put  forth  to  educate 
the  members  to  produce  high-quality  products  which,  coupled  with  systematic 
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grade  and  pack,  have  made  possible  uniformity.  The  advantages  In  the  sale 
of  a  uniform  grade  and  pack  are  now  known  to  many  who  have  achieved 
success. 

FUNDAMENTAL   PRINCIPLES   OF    STANDABDIZATION. 

The  subject  of  standardization  of  vegetables  Is  one  so  broad  that  I  under- 
take to  present  but  a  crude  analysis. 

The  widely  scattered  areas  of  production,  coupled  with  the  varied  soil  and 
diversity  of  temperature  and  many  different  practices  of  culture  which  have  to 
do  with  different  sections  of  our  country,  make  it  impossible  for  one  to  even 
suggest  a  plan  that  would  be  practical  to  meet  all  conditions,  even  in  his  own 
State.  At  the  present  time  there  is  a  great  variation  in  practices,  not  only  In 
the  matter  of  grade  and  pack  but  also  in  the  different  kinds  and  styles  of 
packages,  so  I  have  taken  New  York  State  as  a  base  for  my  remarks.  Vege- 
table crops  grown  in  New  York  State  show  a  variety ;  in  fact,  all  vegetables  of 
economic  importance  are  produced  in  this  State. 

Vegetable  growers'  a%Bociatioiis, — ^The  Empire  State  has  several  small  and  a 
few  large  vegetable  associations.  All  of  these  associations  were  organized  for 
the  purpose  of  marketing  vegetables.  There  are  at  least  three  systems  of  pack- 
ing and  grading. 

First  Packing  and  grading  by  the  grower,  inspection  l>eing  done  at  the  car 
by  the  association's  loader,  who  issues  a  slip  to  the  grower  for  the  delivery  of 
a  certain  number  of  packages.  This  system  is  very  lax,  as  it  permits  the 
grower  to  pack  almost  everything  grown,  regardless  of  size  and  quality,  and 
generally  terminates  in  a  flat  failure,  as  it  is  impossible  to  make  satisfactory 
sales  of  poorly  assorted  produce;  besides  it  is  an  incentive  for  growers  to 
pack  poor,  unmarketable  produce  and  make  the  other  fellow's  better  grade 
help  sell  it.    Some  growers  can  not  pack  quality,  for  they  do  not  produce  it 

Second.  Packing  and  grading  by  the  grower  with  a  more  rigid  system  of 
inspection.  This  system  was  tried  out  by  our  association  in  the  packing  and 
sale  of  tomatoes,  that  the  grower  might  have  the  best  of  understanding  as  to 
what  constituted  quality  grade  and  pack.  We  conceived  the  plan  of  holding 
field  meetings,  at  which  time  expert  packers  demonstrated  proper  grading  and 
packing.  We  also  furnished  each  grower  with  a  rubber  stamp  number,  same 
being  registered  with  grower's  name  in  the  office.  The  object  of  the  stamp 
veas  to  make  each  grower's  pack  stand  on  its  own  merits,  and  in  case  of  any 
irregular  packing  or  complaint  on  the  part  of  the  consignee  the  grower's  num- 
ber would  identify  him  and  he  would  personally  be  asked  to  stand  any  loss 
or  reduction  that  might  be  made  on  same,  while  the  balance  of  the  car  would 
be  pooled.  This  system  has  saved  the  honest  grower  many  dollars  and  has  put 
the  blame  where  it  rightly  belonged.  It  has  exposed  many  dishonest  growers, 
who  placed  rubbish,  stones,  or  any  inferior  off-grade  product  in  the  bottoms  of 
containers  and  then  faced  baskets  with  No.  1  quality.  We  have  found  this 
system  quite  satisfactory  in  many  ways,  but  still  there  is  a  lack  of  uniformity 
in  grade  and  pack. 

Third.  Packing  and  grading  by  the  association.  The  produce  is  carefully  har- 
vested by  the  grower  and  delivered  to  the  packing  house  or  shed.  For  illustra- 
tion we  will  take  the  tomato.  In  harvesting  tomatoes  for  market  one  should 
handle  them  very  carefully.  They  should  be  stemmed  when  picked ;  never  drop 
or  throw  them  into  baskets.  We  use  20-pound  climax  baskets  for  shipping. 
These  are  taken  to  the  field  and  are  used  only  once  for  picking.  When  filled 
they  are  drawn  to  the  packing  house  and  placed  on  benches  which  are  constructed 
for  this  purpose.  They  are  then  packed  in  the  same  style  basket,  which  saves 
dumping  them  on  benches,  which  has  a  tendency  to  bruise  them.   Packers  remove 
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any  stems  that  may  have  been  left  by  the  pickers ;  carefally  wipe  each  tomato, 
and  pack  three  layers  in  a  basket,  all  cracked  and  inferior  ones  are  thrown 
out ;  a  properly  packed  basket  should  be  well  filled,  and  when  packed  are  level 
foil,  top  layer  being  faced.  Where  several  packers  are  at  work  an  attendant 
places  the  unpacked  baskets  on  benches,  removing  and  covering  the  packed  ones. 
For  long-distance  shipment  tomatoes  should  be  harvested  well  on  green.  It 
is  important  in  packing  quality  tomatoes  to  have  all  a  like  d^ree  of  ripeness ; 
therefore  it  is  necessary  that  the  best  of  judgment  be  exercised  in  the  proper 
harvesting,  and  if  there  is  neglect  in  failing  to  harvest  tomatoes  when  they 
are  of  a  proper  degree  of  ripeness  much  loss  will  be  caused  by  many  of  them 
becoming  too  ripe.  We  have  successfully  shipped  tomatoes  to  many  distant 
markets,  particularly  throughout  the  Southern  States  during  the  months  of 
September  and  early  October.  At  times  our  fruit  has  been  in  competition  with 
shipments  from  California.  There  are  few,  if  any,  vegetables  that  give  any 
better  returns  for  painstaking  effort  and  honest  grade  and  pack  than  the  tomato.* 
Being  of  high  perishable  nature,  it  is  liable  to  many  defects,  and  the  highest 
efficiency  in  proper  grading  and  packing  can  only  be  secured  by  training  em- 
ployees to  the  knowledge  that  it  is  absolutely  necessary  to  pack  an  article  better 
than  the  ordinary. 

Now,  what  has  been  said  in  regard  to  tomatoes  holds  true  with  other  perishable 
products. 

B$$eniial  factors  in  the  undertaking, — ^There  are  certain  underlying  principles 
that  have  to  do  with  success  in  the  standardization  of  vegetables.  First,  let  us 
analyse  the  word  **  standardization.**  It  is  to  conform  to  a  certain  standard. 
This  is  the  fundamental  factor  underlying  the  first  requirements  and  is  the 
base,  for  without  uniformity  it  will  be  Impossible  to  standardize  any  product 

Now,  in  the  production  of  a  high-grade  product,  I  mention  a  few  of  the  Im- 
portant factors  which  will  very  greatly  determine  the  market  value,  fiavor, 
texture,  form,  size,  color,  shipping  and  keeping  qualities.  Flavor  and  texture 
enter  largely  into  the  matter  of  palatablUty,  while  the  others  mentioned 
influence  the  appetizing  property. 

The  word  quality  in  vegetables  may  be  used  to  cover  a  variety  of  characteris- 
tics, which  often  determine  the  market  value  of  a  product.  In  defining  grades 
for  certain  vegetables  all  of  the  abo.ve  should  be  taken  into  consideration.  Our 
aim  should  be  to  produce  quality  rather  than  quantity,  for  it  is  physically  im- 
possible to  pack  a  quality  product,  however  good  the  methods  of  the  packer, 
however  careful  bis  sorting  devices.  If  the  original  article  is  not  of  substantial 
good  character  and  the  kind  that  will  tend  to  increase  consumption.  The 
future  prosperity  of  the  vegetable  industry  depends  on  quality  products  prop- 
erly grown,  properly  assorted,  graded  and  packed.  This,  coupled  with  intelli- 
gent distribution  will  accomplish  the  results  so  much  needed. 

Packages. — The  package  is  an  important  factor  in  standardization.  In  se- 
lecting a  package  to  meet  our  purpose  we  should  consider  first  that  it  is  dura- 
ble, so  that  it  will  protect  the  contents.  The  next  in  importance  is  the  ap- 
pearance; it  should  be  as  attractive  as  possible.  Neatness,  lightness,  and  uni- 
formity is  desirable.  Its  appearance  should  create  favorable  impression  and  at- 
tract the  buyer's  attention.  It  should  be  so  constructed  as  to  present  the  con- 
tents attractively: 

There  is  a  growing  tendency  among  the  more  progressive  vegetable  producers 
to  offer  their  products  in  standard  packages.  There  is,  however,  a  great  need 
for  improvement,  and  I  look  forward  in  the  near  future  to  some  sweeping  re- 
form in  regard  to  certain  packages.  To-day  we  have  packages  in  endless  num- 
ber of  varie<l  desci-iptlons.  Many  of  thera  have,  undoubtedly,  been  adopted  to 
meet  the  requirements  of  certain  markets,  and  all  represent  different  ideas  of 
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growers  and  manufacturers.  The  many  different  containers  In  use,  carrying  the 
same  products,  have,  In  the  past,  greatly  affected  market  conditions.  For  illus- 
tration, we  find  In  New  York  State  a  large  growers*  organization  which  markets 
their  high  quality  head  lettuce  In  boxes.  The  box  used  is  16  Inches  wide,  28 
inches  long,  and  8i  Inches  deep.  This  holds  2  dozen  No.  1  lettuce,  while  they 
market  their  No.  2  or  3  grade  in  half-barrel  hampers. 

In  another  county  in  the  same  State  we  find  another  large  growers'  organiza- 
tion who  market  their  No.  1  lettuce  In  the  regular  half-barrel  hampers  and  use 
the  standard  boxes  mentioned  to  market  their  second  grade;  and  while  the 
trade-mark  or  label  of  each  association  would  probably  designate  the  proper 
brand,  yet  there  is  great  diversity  of  quality  represented  in  the  same  style 
package,  which  Is  more  or  less  confusing  to  the  trade  and  may  result  in  many 
misunderstandings,  besides  affording  an  opportunity  for  dishonesty.  That  there 
are  great  opportunities  for  the  improvement  in  the  standardizing  of  packages 
Is  admitted  by  many  who  are  Interested  in  the  production  and  sale  of  produce. 

FBESENT  METHODS  OF  OBADINO  AND  PACKING   SHOTTLD   BE  BEVISED  AND   COBBECIICD. 

Too  many  growers  have  the  idea  that  If  they  can  get  their  produce  Inside  a 
car  door  and  procure  a  receipt  for  it  that  some  one  Is  stuck  to  make  good.  Such 
unbusinesslike  action  on  the  part  of  growers  has  much  to  do-  with  the  low 
prices.  Many  growers  do  not  appreciate  the  fact  that  their  goods  are  in  direct 
competition  with  shipments  from  other  parts  of  the  country.  Their  idea  of 
quality  Is  an  imagination  of  their  own,  and  shows  a  great  need  of  educational 
work  along  this  line. 

Growers  and  shippers  in  the  past  have  resorted  to  many  dishonest  practices — 
in  filling  bottoms  of  containers  with  poor,  unmarketable,  small,  scabby  potatoes 
and  apples  and  topping  off  with  two  or  three  loads  of  well-graded  stock.  I 
could  relate  a  number  of  such  Instances  of  many  different  vegetables,  which  I 
have  personally  Inspected,  that  were  packed  dishonestly  and  with  but  one 
thought — to  deceive  the  purchaser.  Many  acute  cases  of  rejected  shipments  are 
the  outcome  of  such  practices.  Other  causes  for  rejections  are  many — rough 
handling  at  points  of  origin  in  loading  bulk  potatoes,  cabbage,  apples,  etc., 
which  greatly  injures  the  keeping  qualities  as  well  as  the  appearance  of  the  pro- 
duce. All  this  carelessness  shows  lack  of  good  business  judgment  on  the  part 
of  the  shipper;  also  this  low-quality  product  is  sure  to  return  the  shipper  the 
lowest  possible  price,  and  it  frequently  occurs  that  such  shipments  are  sold  for 
freight  charges. 

Every  year  furnishes  many  illustrations  like  the  above,  and  it  is  almost  a 
daily  occurence  in  our  large  distributing  centers.  Rejected  shipments  of  poor, 
ungraded  products  are,  in  a  large  measure,  to  blame  for  glutted  markets  and 
very  greatly  affect  the  selling  price  of  better  grades  of  standardized  products. 

Easy  marketing  has  made  it  possible  for  growers  to  ship  everything  grown 
on  the  farm  regardless  of  size,  grade,  or  quality.  The  average  grower  will  not 
take  time  to  properly  grade  and  pack  his  products  if  he  can  dispose  of  it  with- 
out doing  so,  and  just  as  long  as  it  Is  made  possible  for  him  to  do  so  we  will, 
at  times,  see  a  large  oversupply  of  poor,  unmarketable  produce  offered  for  sale. 

For  Illustration,  the  New  York  State  apple  law  furnishes  plenty  of  evidence 
as  to  what  might  be  accomplished  by  legislation.  Before  this  law  was  enacted 
there  were  many  dishonest  practices,  apples  marked  "No.  1  or  A  grade" 
many  times  consisted  of  a  variety  of  culls,  second  grade,  and  a  few  well-grown 
specimens  for  facing. 

We  now  have  a  law  that  provides  that  every  closed  package  containing  apples 
grown  in  the  State,  Hvhich  are  packed,  sold,  and  distributed,  shall  bear  upon  the 
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outside  of  one  end  in  plain  letters  and  figures  the  name  and  address  of  the 
packer,  the  true  name  of  the  variety,  grade,  or  class.  It  is  unlawful  for  any 
person  within  the  State  to  pack,  sell,  or  distribute  apples  which  are  adulterated 
or  misbranded,  and  the  law  further  provides  penalties  for  violation. 

This  law  has  accomplished  a  much-needed  reform.  Being  compulsory,  grow- 
ers are  obliged  to  properly  pack  and  grade  their  apples  to  meet  the  require- 
ments of  the  law.  It  has  created  a  new  era  of  apple  industry,  for  it  furnishes 
a  basis  for  honest  trading,  which  makes  possible  the  purchase  and  sale  with- 
out rigid  inspection.  The  law  provides  classification  governing  grades  and 
defines  variety,  color,  shape,  disease,  insect,  and  fungus  injury. 

Now,  I  believe  it  would  be  of  great  benefit  to  the  growers,  receivers,  com- 
mission merchants,  and  consumers  if  there  were  laws  enacted  governing  grades 
and  containers.  Our  vegetable  products  are  of  a  perishable  nature  and  deterio- 
rate rapidly,  it  is,  therefore,  necessary  tliat  they  should  be  handled  with  the 
quickest  dispatch  possible.  There  is  constant  market  fiuctuation  in  price, 
according  to  receipts  and  demand,  which  makes  the  business  speculative  and  on 
account  of  the  perisliable  nature  of  the  products,  sales  are  made  hastily  and 
without  consideration  of  possible  legal  points  Involved.  Verbal  agreements 
must  often  sufllce ;  therefore  great  dependence  must  be  placed  on  the  honesty  of 
the  seller  regarding  quality,  grade,  and  pack,  and  it  is  of  the  utmost  importance 
that  those  handling  perishable  conmiodities,  whether  grower,  shipper,  receiver, 
conmiission  merchant,  or  broker,  have  an  accurate  knowledge  of  the  produce 
which  18  offered  for  sale. 

Many  aggravated  cases  of  rejected  shipments  are  the  outcome  of  misunder- 
standings in  regard  to  different  ideas  of  quality  on  the  part  of  the  shipper  and 
buyer  and  I  believe  that  many  of  the  troubles  and  misunderstandings  are  a 
lack  of  accuracy  on  the  part  of  the  shipper  in  describing  goods  offered  and  I  am 
an  advocate  of  some  uniform  system  which  would  define  certain  standards 
for  vegetables.  I  do  not  wish  to  be  understood  as  saying  that  dasaifications 
governing  grade  and  pack  will  eliminate  all  the  troubles,  such  as  improper 
distribution,  or  wlU  it  relieve  the  situation  in  years  of  over  production,  but 
what  I  do  wish  to  daim  for  such  a  system  is  that  it  would  furnish  a  better 
imderstanding  and  rule  of  fairness  which  would,  in  a  large  measure,  eliminate 
disputes,  thereby  preventing  many  rejections. 

OBGANIZATION   NEEDED. 

Just  a  word  regarding  common  need.  In  order  to  get  the  best  possible  results 
in  grading,  packing,  and  marketing,  the  vegetable  growers  should  organize 
cooperative  associations  and  should  establish  sorting,  grading,  and  packing 
stations.  They  should  begin  at  the  bottom  by  making  a  careful  study  of  their 
conditions  and  acquire  all  knowledge  possible,  both  from  a  scientific  and 
business  standpoint,  of  all  the  terms  and  principles  that  enter  into  the  grow- 
ing, harvesting,  and  merchandising  of  their  products  and  their  slogan  should 
be  quality  rather  than  quantity. 
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JOINT  SESSION  OF  SUBSECTION  1  OF  SECTION  III  AND 
SUBSECTION  1  OF  SECTION  VII.^ 

Rai^exoh  Hotel, 
Friday  afternoon^  December  Sly  1916. 

Chairman,  James  F.  Callbbeath. 

Papers  presented: 

Mine  Accidents  ^and  Uniform  Records,  by  Albert  H.  Fay. 

Uniformity  in  Collection  of  Statistics  of  Mineral  Production,  by 
Edward  W.  Parker. 

Improved  Mining  and  Metallurgical  Methods  as  an  Aid  to  Con- 
servation, by  L.  D.  Sicketts. 

^  The  papers  and  report  of  this  session  are  foond  in  Vol.  VIII  of  the  Proceedings  of  the 
Second  Pan-American  Scientific  Congress. 
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GENERAL  SESSION  OF  SECTION  III.' 

Raubigh  Hotel, 

Monday  mommg^  Jamicary  <?,  1916. 

Chairman,  Henry  S.  Graves. 

The  session  was  called  to  order  at  9  o'clock  by  the  chairman. 

Papers  presented : 

Contribuci6n  a  la  exploraci6n  forestal  de  la  Patagonia  Austral^ 
by  Crist6bal  M.  Hicken. 

South  American  forest  resources  and  their  relation  to  the  world's 
timber  supply,  by  Raphael  Zon. 

The  lesson  of  forestry  in  the  Philippine  Islands,  by  Maj.  George 
P.  Ahem. 

CONTRIBUCI6N  A  LA  EXPLORACI6N  FORESTAL  EN  LA 
PATAGONIA  AUSTRAL. 

Por  CRISTOBAL  M.  HICKEN. 
Profesar  de  BotAnica  en  la  UrUversidad  Nacional  de  Buenos  Aires,  Argentina. 

I. 

La  presencla  de  bosques  extensos  en  la  parte  andina  de  la  Patagonia  aus- 
tral, desde  los  37''  sur  m&s  o  menos,  hasta  las  tUtimas  islas  d^  continente  sud- 
americano  fn^  sefialada  desde  siglos  atr&s  por  todos  los  que  recorrieron  esas 
zonas  en  busca  de  tesoros  minerales  o  en  son  de  dominios  poHticos;  pero  la 
belleza  de  esos  bosques  atrajo  menos  al  turista  que  al  hombre  de  ciencla,  pues 
mientras  la  dificultad  de  su  acceso  alejaba  al  prlmero.  la  misma  atrafa  suave- 
mente  al  segundo,  que  esperaba  hallar  en  las  sorpresas  de  las  regiones  Igno- 
radas,  8atl8facci6n  amplia  que  le  resarclera  de  las  fatigas  ezperlmentadas. 

Y  asf  conocemos  hoy  botdnicamente  con  bastante  aproximacl6n  las  riquezas 
florales  de  esas  comarcas,  aun  cuando  sus  bellezas  nos  sean  totalmente  des- 
conocldas,  y  los  cat&logos  Imperfectos  y  esto  en  muy  pocos  puntos  de  esa  ex- 
tendlda  zona,  ban  sldo  sin  embargo  suficlentes  para  que  la  Argentina  se  in- 
teresara  por  ellos  y  los  hlciera  estudiar  desde  el  punto  de  vista  de  su  aplicaci6n 
y  expIotadOn. 

Sin  pretender  hacer  una  historia  detallada  de  las  diferentes  tentativas 
efectuadas  en  ese  sentido,  ni  menclonar  a  todos  los  que  consagraron  sus  esfuer- 
zos  para  utilizar  esa  riqueza  nacional,  no  quiero  pasar  por  alto  en  estos  mo- 
mentos  los  nombres  de  Bailey  Willis,  de  Max  Rothkugel  y  de  Curran,  hijos 

^  There  was  no  stenographic  report  of  this  meeting. 
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de  lo8  Estados  Unldos  quienes  contratados  por  el  gobiemo  argentlDo,  hicieron  loa 
primeros  estndlos  de  mensura  y  levantamiento  forestal  con  miras  puramente 
de  indole  aplicado-econ6mico-pr&ctica8. 

Sus  trabajos  no6  dan  idea  ya  muy  aproxlmada  de  las  condiciones  harto 
ventajosas  en  que  se  pneden  ntilizar  las  maderas  de  esas  ssonas  y  conserrar 
indefinidamente  y  ann  mejorar  esa  fuente  de  blenestar  hnmano. 

Mis  condiciones  de  bot^nico  sistemdtico  y  no  de  t^cnico  o  industrial  me  im- 
piden  ofrecer  datos  de  esta  dltima  Indole  o  referencias  que  interesaran  m&8 
directamente  a  esta  secci6n  del  Congreso;  pero  como  soy  un  convencido  de  que 
ningdn  estudio  cientffico,  ha  de  dejar  de  tener  alguna  aplicaci6n  mds  o  menos 
inmediata,  he  creldo  que  las  breves  referencias  que  deseo  exponer  han  de  con- 
tener  el  minimum  de  interns  necesario  para  merecer  de  esta  asamblea  una 
ben^vola  atenci6n. 

11. 

Cuando  el  11  de  marzo  de  1913  fu^  creada  la  "  CJomisidn  de  la  Flora  Argen- 
tina "  una  de  mis  primeras  tareas  como  miembro  de  ella  fu^  la  de  reconocCT  o 
hacer  reconocer  las  zonas  aan  inexploradas  de  la  Argentina.  Qoiz&s  llame 
Vnestra  atencidn  que  en  estos  afios  en  que  el  centro  de  Africa  ha  dejado  de 
tener  misterios,  en  que  las  regiones  del  Tibet  dejaron  de  ser  sagradas  y  en 
que  hasta  los  helados  polos  de  la  tierra  llegaron  a  sentir  el  calor  del  esfuerzo 
humano,  quizds,  digo,  llame  la  atencidn  que  aun  pueda  hablar  de  zonas  inex- 
ploradas en  la  Argentina  y  esto,  en  regiones  pr6x]mas  a  establecimientos  donde 
la  actividad  del  hombre  se  deja  sentir  en  todo  su  vigor. 

Y  sin  embargo  ello  es  asf. 

Una  ojeada  r&pida  sobre  el  tUtimo  mapa  catastral  de  Chile  compmeba  ml 
a8erci6n  y  esa  zona  no  es  pequefia ;  se  extlende  mds  o  menos  desde  los  grados 
46"*  a  50**,  es  declr,  en  una  longitud  de  500  kil6metros  por  un  ancho  variado  de 
90  &  80  kil6metro6.  Mientras  en  ese  mapa  se  la  designa  con  el  nombre  de 
'*  regiones  desconocidas "  en  otras  se  Indica  como  ocupada  por  inmensos 
glaciares  unidos  y  confluyentes  constituyendo  lo  que  los  alemanes  Uaman 
"  innlandeis " ;  pero  debo  confesar  que  no  existe  referenda  auttotica  alguna 
que  sirva  de  base  a  esa  designacldn. 

Las  fracasadas  tentativas  de  NordenskjSld  en  1886,  la  de  Fuentes  en  1897, 
la  de  Steffen  en  1808,  las  de  Hauthal  en  1899  y  la  de  Quensel  en  1908  para 
cruzarla,  no  aportaron  ningdn  dato  positivo  referente  a  esas  comarcas  a  las 
que  se  segolan  atribuyendo  im  paisaje  groenl&ndlco. 

En  1903  concebf  la  idea  de  recorrerlas,  y  en  1904  hice  algunas  investiga- 
ciones  preliminares  en  la  region  de  "  Seno  de  la  tJltima  Esperanza  "  avanzando 
hasta  el  glacier  "  Balmaceda,**  para  ver  si  mis  fuerzas  podfan  alcanzar  el 
deseo  anhelado.  Pasaron  los  afios  y  en  1913  alentado  por  el  Dr.  Reichert  iH*e- 
sent^  a  la  "  Comisi6n  de  la  Flora  "  el  proyecto  de  reconocer,  con  la  ayuda  de 
este  dltimo  sefior,  esa  misteriosa  zona.  • 

Pasando  por  alto  todas  las  peripecias  por  que  tuvo  que  atravesar  la  expe- 
dicl6n  y  que  en  parte  est&n  consignadas  en  mi  foUeto  "Un  Vlaje  al  Lago 
Argentino*'  publicado  en  1915,  dir^  simplemente  los  resultados  de  esa  nueva 
tentativa,  que  si  bien  no  ha  pasado  de  eso,  ha  aportado  positivo  material  y 
referencias  suficientes  para  dar  una  idea  asaz  clara  de  esa  zona  desconocida. 

Salidos  de  las  orillas  del  "Lago  Argentino,"  emprendimos  el  viaje  atra- 
vesando  el  bosque  y  prefiriendo  la  orilla  del  ventisquero  y  sus  morenas  como 
camino  m&s  f&cil  para  avanzar  con  rapidez.  Aun  asf  se  emplearon  tres  dias 
en  llegar  al  Ifmite  o  zona  que  segdn  nosotros,  sugestionados  por  las  carta9 
debfa  ser  el  principio  del  "  innlandeis  *'  o  llanura  groenl&ndica.     Pero  aqui 
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Duestra  sorpresa  fu^  grande:  No  era  un  llano  de  nieve  muerto  por  el  frfo  que 
se  extendfa  ante  nosotros;  nna  sacesi6n  de  valles  y  cerros  y  de  cerros  enca- 
denadoB  en  montafias  con  sus  cumbres  congeladas  es  cierto  y  con  nieve  en  sns 
quebradas,  que  se  unfan  en  grandiosos  yentlsqueros ;  pero  con  flancos  arbolados 
y  con  valles  boscosos  y  praderas  sonrientes  donde  tumultuosas  corrfan  las 
aguas  a  perderse  por  tlerras  desconocidas  hacia  los  fjords  del  Pacffico.  Esta 
sorpresa,  que  me  autoriza  para  negar  abora  en  absoluto  el  concepto  que  se 
tenia  de  esa  zona,  pero  que  no  me  permite  descrlbirla  con  exactitud,  me 
sugirld  la  idea  de  extender  la  exploracidn  d  toda  esa  parte  y  motiv6  la  redaccldn 
de  un  proyecto  en  colaboracl6n  con  el  Dr.  Reichert,  que  presentado  a  la  con- 
Bideracidn  de  hombres  entuslastas  y  de  sociedades  clentfficas,  mereci6  en  general 
la  platdnlca  aprobaci6n ;  y  digo  en  general  porque  s<31o  la  "  Socledad  Olentfflca 
Alemana  de  Buenos  Aires"  prometi6  un  apoyo  eflcaz  que  graclas  a  61,  puedo 
creer  muy  fundadamente  que  en  estos  momentos  en  que  estoy  leyendo  estas 
Ifneas  mis  esforzados  compafieros  estar&n  tr^ando  por  las  emplnadas  crestas 
de  esa  zona. 

III. 

Los  Nothofagua  awtarctica  y  pumUio  son  las  especies  forestales  m&s  abun- 
dantes  a  las  que  a  veces  se  junta  el  beUUoidea.  En  las  partes  bajas  aparece 
el  Drymis  Winteri  que  alcanza  alturas  considerables.  El  bosque  es  bastante 
limpio,  no  hay  lianas  ni  la  Chusquea  que  tanto  abunda  en  los  bosques  del  norte 
y  las  matas  o  Vnterholz  son  escasas  limitdndose  abajo  a  la  FuchMa  Moony' 
itemma,  Embothrium,  Ribes,  Escallonia  sobre  todo  donde  el  sol  puede  ilu- 
minar  con  cierta  fuerza,  por  eso  abundan  al  borde  de  los  bosques  pues  en  el 
resto  donde  la  obscuridad  es  mayor  las  dnicas  lefiosas  de  cierta  consideraci6n 
son  el  Maytenus  y  Rhacoma,  No  hay  epifltas  fuera  de  la  Uanea  Barbata,  ni 
m&s  par&sitas  vasculares  que  las  graciosas  especies  de  Myzodendron;  por  otra 
parte  estos  bosques  no  difleren  de  los  descritos  por  Dusen  y  Skottsberg  y  sua 
obras  pueden  ser  consultadas  con  todo  fruto. 

Mi  trabajo  se  limita  por  eso  a  llamar  la  atenci6n  a  que  esos  bosques  ya 
conocidos  en  sus  esencias  y  aspectos  se  extienden  a  zonas  que  eran  con- 
sideradas  como  desiertas,  vnftabitableSf  inexplotahles  e  incomunicables  y  vengo 
a  desvanecer  esa  idea  para  que,  alentados  en  la  empresa  de  esa  explora- 
ci6n,  podamos  bien  pronto  ofrecer  un  ma  pa  geogr&fico-bot&nico,  que  permita 
apreciar  las  mejores  condiciones  para  explotar  esas  rlquezas,  y  contribuir  con 
ella  en  alguna  forma  a  mejorar  el  bienestar  humano,  dnico  objeto  y  dnica 
finalidad  de  toda  nuestra  ciencia. 


SOUTH  AMERICAN  FOREST  RESOURCES  AND  THEIR  RELATION 
TO  THE  WORLD'S  TIMBER  SUPPLY. 

By  RAPHAEL  ZON, 

Chief  of  Forest  Investigations,  Forest  Service,  United  States  Department  of 

Agriculture, 

The  forest  resources  of  South  America  are  very  great,  but  Just  how  great 
no  one  at  present  can  know,  for  vast  areas  known  to  be  forested  are  as  yet 
entirely  unexplored.  Any  estimates  must  necessarily,  therefore,  be  in  the 
nature  of  very  rough  approximations,  which  later  explorations  and  surveys 
may  entirely  upset    On  the  basis  of  the  information  now  available,  the  total 
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forest  area  of  South  America  may  be  placed  in  the  neighborhood  of  8,000,000 
square  miles  (7,787.000  square  kilometers),  or  1,924,000,000  acres.  By  coun- 
tries this  area  may  be  distributed  roughly  as  follows : 


Table  I. — Forest  areas  of  South  America,  hy  countries  (general  table). 


Coontry. 

Forest  an*. 

Acres 

Forest 

"ToT 

Inhabit- 
ants. 

Forest 

area  in 

percent 

of  total 

land  area. 

ArfvitliM ....        .       .......      .  . 

Square 

mOee. 

231,000 
1,500,000 

284  000 
60,000 

240,280 

146,000 
64,000 
84,000 

176,000 

147 
068 
181 
38 
166 
08 
40 
64 
112 

Square 
nUlei. 

8 

9 
12 
16 

6 
10 

8 
10 
10 

20 

SfS^Tr!"?"";  :;;;!:"!;!;:;:,;;;'";!  :":: 

48 

66 

OhflOa 

16 

OoloDbto 

66 

Eflimiirr    ... 

07 

Gnfaaift. 

20 

PmniftT 

80 

pSu!?!?.';:;.:!!;.;::;:::;;::;;:::::::;;:;:;:;;;:. ::::::;:;: 

26 

TTnmiiY*... .....u..^  ...^.x...x..x  x  x..xx  . 

vSSSfi:: : 

i8d,666 

110 

7 

46 

Totri 

2,002,280 

1,924 

8 

S8 

1  No  forests  of  oommercial  importance. 

The  commercial  value  of  these  vast  forests  is  still  known  very  little.  Botani- 
cally,  the  South  American  forests,  particularly  those  near  the  Equator  and 
along  the  river  bottoms,  consist  of  a  large  number  of  species.  "On  a  single 
acre  it  is  hardly  possible  to  find  two  or  three  trees  of  the  same  kind."  This 
botanical  wealth  of  £fpecies  can  not  be  used  as  a  measure,  however,  of  commer- 
cial value.  The  reasons  for  the  widespread  use  of  wood  are  its  lightness  com- 
bined with  strength,  and  the  ease  with  which  it  can  be  worked.  It  is  these 
qualities  that  make  wood  almost  indispensable  to  our  civilization.  What  is 
demanded,  especially  in  the  intemationia  markets,  is  a  light,  strong,  easily 
workable  timber  which  can  be  supplied  in  large  quantities  and  delivered  at  a 
low  price.  Such  timber  has  so  far  been  supplied  by  the  northern  coniferous 
and  temperate  hardwood  forests  of  Europe  and  North  America.  The  richest 
forests  in  the  world  conmiercially,  those  of  northern  Russia  and  Sweden,  botani- 
cally  are  very  poor.  They  consist  of  only  two  species — ^the  Scotch  pine  and  the 
spruce. 

If  South  American  tropical  forests  contain  only  a  few  commercially  useful 
kinds  of  trees  which  are  scattered  among  a  large  number  of  other  species  of 
low  or  no  present  commercial  value  at  all,  the  high  cost  of  logging  them  may 
make  the  exploitation  of  such  forests  unprofitable.  As  a  matter  of  f^ct  this 
has  been  exactly  the  case  with  nearly  all  of  the  tropical  forests  until  recently. 
The  few  trees  known  at  present  as  commercially  valuable  are  invariably  found 
scattered  among  a  great  many  unutilizable  ones.  In  order  to  cut  and  remove 
the  valuable  qpecies  it  is  necessary,  therefore,  to  cut  and  leave  a  good  deal  of 
useless  materiaL  A  more  intimate  study  of  the  physical  properties  of  tropical 
woods  by  the  United  States  forests  in  the  Philippines  has  shown,  however, 
within  recent  years  that  the  forests  of  the  Philippine  Islands  and  the  Malay 
Archipelago  contain  a  vast  group  of  trees  (Dipterooarpa) ,  which,  although 
they  are  hardwoods,  possess  many  of  the  qualities  of  the  common  woods  used 
in  international  trade— namely,  lightness,  strength,  and  softness.  The  presence 
of  a  large  number  of  utllizable  woods  in  the  tropical  forests,  in  addition  to 
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the  rare  woods,  such  as  dyewoods,  rosewood,  mahogany,  and  others,  would 
place  them  on  an  entirely  new  commercial  basis,  since  they  would  contribmte  to 
the  future  supply  of  common  hardwood  timber  for  the  world. 

If  further  studies*  show  that  the  forests  of  South  America  contain,  in  addi- 
tion to  the  rare  dyewoods,  quebracho,  greenheart,  mahogany,  etc.,  a  large  num- 
ber of  utilizable  hardwoods  similar  to  cedro,  which  Is  already  being  exported 
from  there,  the  economic  importance  of  the  South  American  forests  will 
be  great.  Our  present  knowledge  of  the  technical  properties  of  the  wooils 
of  the  South  American  forests  is  very  inadequate.  From  what  we  do  know 
at  present,  however,  there  are  only  three  species  which,  because  of  their  techni- 
cal properties,  may  furnish  woods  suitable  for  wide  use.  These  are  the  Parana 
pine  (Arauoaria  brasUiensis)  and  GhUean  pine  (Arauoaria  imbricata),  two 
coniferous  species,  and  the  Spanish  cedar,  or  cedro  (Oedrela,  several  species), 
which  is  a  soft  hardwood.  Most  of  the  other  hardwoods  known  at  present  are 
exceedingly  hard  and  heavy  and,  therefore,  difficult  to  saw.  How  hard  they 
are  may  be  Judged  from  the  fact  that  sawmill  machinery  manufactured  in  the 
United  States,  especially  for  sawing  hardwoods  in  South  America,  and  guaran- 
teed in  advance  to  cut  20,000  feet  of  hardwoods  daily,  has,  in  innumerable 
tests,  developed  a  maximum  capacity  of  only  7,500  feet  a  day. 

The  following  is  an  attempt  to  estimate  very  roughly  the  areas  occupied  by 
the  different  classes  of  South  American  woods,  and  on  the  basis  of  these  esti- 
mates to  outline  the  possible  economic  importance  of  the  South  American  forest 
wealth.  The  total  forest  area  of  1,024,000,000  acres  may  be  divided  into  distinct 
forest  regions  according  to  the  prevailing  commercial  species:  (I)  The  conifer- 
ous forest,  comprising  (1)  stands  of  nearly  pure  Parana  pine,  and  (2)  stands 
of  Ohilean  pine,  mixed  with  some  larch,  cedar,  and  South  American  beech, 
which  may  be  designated  as  the  Antarctic  beech  region;  (II)  the  vast  hard- 
wood forest,  which  comprises  (8)  the  tropical  hardwood  forest  in  which  Spanish 
cedar  is  invariably  present,  and  (4)  the  forest  of  subtropical  hardwoods;  (5) 
stands  in  which  quebracho  forms  the  Important  species;  and  (6)  stands  in 
which  greenheart  predominates. 

1.  The  Parana  pine-forest  region  ^  occupies  an  area  of  approximately  309,000 
square  miles  or  200,000,000  acres  (802,000  square  kilometers),  the  greatest  part 
in  the  southeastern  portion  of  Brazil  in  the  States  of  Rio  Grande  do  Sol,  Santa 
Oatherina,  Parana,  SSo  Paulo,  southern  Minas  Cteraes,  and  Matto  Qrosso.  The 
range  of  this  pine  is  between  the  parallel  of  18"*  and  82"*  S.  It  derives  its 
name  from  the  State  of  Parana  in  Brazil,  where  it  is  most  plentiful  and  is 
commercially  the  most  important  tree.  In  Parana  one  company  alone  owns  a 
solid  forest,  much  of  which  is  still  in  the  primitive  state,  aggregating  8,000,- 
000,000  feet  and  averaging  over  4,000  feet  to  the  acre.  Some  stands  of  Parana 
pine  contain  as  much  as  15,000  or  20,000  board-ftet  to  the  acre. 

2.  The  Antarctic  beech  region  '  is  the  only  other  region  in  which  conifers  are 
found,  such  as  Ohilean  pine,  larch,  and  cedar.  The  Ohilean  pine  is  botanically 
very  close  to  the  Parana  pine.  This  region  lies  chiefly  on  the  slopes  of  the 
Andes  and  is  occupying  in  all  an  area  of  approximately  96,000  square  miles 
(61,000,000  acres— 248,000  square  kilometers). 

^B.  B.  SimmoiiB:  Lumber  BiarketB  of  the  Bast  Coast  of  South  America,  Bar.  of 
Foreign  and  Domestic  Commerce  Special  Agents  Series  No.  112,  Washington,  1916. 
[Information  with  regard  to  the  rest  of  the  continent  is  to  be  found  in  the  same 
writer's  "Lumber  Markets  of  the  West  and  North  Coasts  of  South  America"  in  the 
same  series,  No.  117. 

*  Bailey  Willis:  Northern  Patagonia,  Vol.  1  and  atlas.  PubUshed  for  the  Ministry 
of  Public  Works,  Argentine  Bepublic,  by  Charles  Scribner's  Sons,  New  York,  1914. 
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3.  The  tropical  and  subtropical  hardwoods*  occupy  by  far  the  largest  areas. 
The  tropical  hardwoods  are  found  over  an  area  of  some  1,500,000  square  miles 
(more  than  1,000,000,000  acres),  and  the  subtropical  hardwoods  over  an  area 
of  259,000  square  miles  (165,000,000  acres).  The  most  valuable  tree  of  the 
tropical  hardwood  forest  is  the  cedro.  Cedro  (Cedrela  odorata  and  other 
species)  constitutes  one  of  Brazil's  most  important  eicport  hardwoods,  and  is 
commonly  known  in  the  United  States  as  Spanish  cedar.  This  qpecies  does  not 
form  pure  forests  over  large  areas,  but  is  found  scattered  among  the  tropical 
hardwoods  throughout  Brazil  from  the  Amazon  to  the  Parana  River.  The  larg- 
est and  highest  grades  of  logs  are  cut  from  the  forests  in  the  State  of  Sao  Paulo 
and  in  the  territory  lying  south  and  immediately  west  of  it  In  this  portion 
of  Brazil  the  wood  is  in  high  favor  commercially  and  is  consumed  in  large 
quantities.  Its  softness,  the  ease  with  which  it  can  be  worked,  its  ability  to 
hold  paint  and  take  a  polish,  as  well  as  its  high  grade,  commend  it  for  many 
special  uses  and  make  it  first  in  economical  importance  of  all  the  Brazilian 
hardwoods.  It  enters  aggressively  into  competition  with  the  Imported  pinea 
and  in  certain  markets  is  preferred  for  a  number  of  uses.  In  Brazil  it  is  being 
cut  annually  at  the  rate  of  about  47,000,000  board-feet  Its  range  coincides 
practically  with  that  of  the  tropical  hardwoods.  Of  the  vast  variety  of  other 
hardwoods  which  are  found  in  mixture  with  cedar,  perobas,  and  acapu 
(Vauacapoua  amerUxma)  are  the  two  species  which  may  be  considered  among 
the  chief  woods  for  export  from  the  Amazon  Valley  to  the  Bur<^>ean  markets. 
At  any  rate,  these  species  more  than  any  other  hardwoods,  meet  locally  the 
need  for  hardwoods,  and,  therefore,  make  unneoessary  the  importation  of  Ameri- 
can and  European  hardwood  lumber. 

4.  The  hardwoods  in  which  quebracho*  forms  the  commercially  important 
species  are  found  chiefly  in  northern  Argentina  in  the  provinces  of  Tucuman, 
Santiago  del  Estero,  and  Santa  Fe,  the  territories  of  Formosa  and  the  Chaco, 
and  in  the  Chaco  of  Paraguay.  Botanically,  however,  quebracho  is  distributed 
over  a  much  larger  area.  The  total  possible  yield  from  the  forest  areas  where 
quebracho  occurs  in  commercial  quantities  is  estimated  at  168,000,000  tons, 
while  the  present  yearly  consumption  of  the  wood  for  all  purposes  Is  a  little 
less  than  1,000,000  tons.  Since  the  average  yield  per  acre  is  approximately  two 
tons  of  the  wood,  the  total  forest  area  in  which  quebracho  occurs  in  commercial 
quantities  is  about  84,000,000  acres.  The  small  yield  per  acre  makes  It  neces- 
sary to  cut  over  about  500,000  acres  annually  in  order  to  secure  1,000,000  tons 
of  wood  which  is  in  demand.  Quebracho  wood  is  one  of  the  principal  commer- 
cial products  of  South  America,  its  main  value  being  for  tanning  extract  and 
crossties. 

5.  Greenheart  (Nectanda  rodioci)*  with  which  is  associated  mora  iDimar- 
phandra  mora),  is  the  most  important  tree  of  British  Guiana,  the  only  place 
where  it  is  being  cut  extensively.  There  it  is  found  most  abundantly  along  the 
Essequibo,  Demerara,  and  Berbice  Rivers.  Greenheart  grows  along  the  seacoast 
and  watercourses,  seldom  extending  more  than  50  miles  inland  and  never  more 
than  100  miles.  It  reaches  its  best  development  in  a  strip  of  country  between 
2  and  8  miles  wide  immediately  behind  the  alluvial  deposit  which  fringes  the 
seacoast.    The  present  export  of  timber  from  British  Guiana  is  in  the  neighbor- 

^ Theodore  Roosevelt:  Through  the  BrasUian  WUdemess,  Scribner,  New  York,  1014. 
Baphael  Zon :  The  Forest  Beeoarces  of  the  World,  Forest  Service  BaUetln  88,  U.  8.  Dept 
of  Agriculture,  1910. 

*  C.  D.  Mell :  Quebracho  Wood  and  its  Substitutes,  Forest  Service  Circular  202,  U.  8. 
Dept.  of  Agriculture,  Washington,  1912. 

'C.  W.  Anderson:  Forests  of  British  Oulana:  General  Report  on  the  Forests  of  the 
Easily  Accessible  Districts  of  the  Colony.  Dept  of  Lands  and  Mines,  Georgetown, 
Demerara,  1912. 
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hood  of  200,000  cubic  feet,  which  on  a  whole  is  smaller  than  it  was  in  the  past, 
when  at  certain  years  as  much  as  400,000  cubic  feet  were  exported.  Greenheart 
is  chiefly  used  in  ship  and  dock  building  because  of  its  immunity  against  the 
ravages  of  the  teredo.  It  is  found  over  a  range  of  over  240,000  square  miles,  or 
about  155,000,000  acres  (025,000  square  kilometers). 

The  following  tables  (Tables  II  and  III)  show  in  detail  the  different  forest 
creas  and  their  location : 

Table  II. — Forest  areas  of  South  Amreica, 


TropIOAl  hardwoods 

Parana  piiie 

Sobtroplcal  hardwoods . . 
Onenheart-mora  forest . . 

Mahogany  forest 

Qiiebraoho  forest 

GbJlean  plne-beeoh  forest 

Total 


Square 
niiles. 


1,013,000 
309,000 
260,000 
241,000 

84,000 
404,000 

96,000 


3,006,000 


Acres 
(milUons). 


1,032 
200 
166 
154 

54 
258 

61 


1,924 


Square 
kflometers. 


4,177,806 
801,611 
670,761 
624,786 
218,672 

1,045,627 
247;  557 


7,786,818 


Table  III. — Forest  areas  of  South  America,  by  countries  (detailed  table). 


Perotttof 
total 
forest 
area. 

Acres, 
mlUioQs. 

Square 
kilometers. 

Areaper 
100  inhab- 
itants, 
square 
kflometers. 

Argentina: 

Chilean  pinc^bewh-oedar  fflnst 

15.8 

2.9 

81.3 

23 

4 

120 

94,307 

17,682 

485^681 

Subtn^ieal  hardwoods 

<^ebracho  forest 

Total  forest  area. 

100.0 

147 

507,670 

8.0 

BoUria: 

Troploalhardwoods.x. a. *.x..,^. *.,..,  .*aa.x.  x^*. 

51.2 
17.7 
31.1 

93 
82 
56 

376,000 
120,672 
228:608 

Soblropioal  hardwoods 

Quebraoho  forest 

Total  forest  area. 

100.0 

181 

784,415 

29.1 

Bxasfl: 

Tropical  hardwoods... 

77.1 

20.1 

2.8 

760 
108 
28 

8,070,769 
SOl^Oll 
113,100 

Parma  phi«  for^ 

Qoebradio 

Total  forest  area. 

100.0 

986 

3,991,549 

23.0 

Chile: 

loao 

38 

153,260 

4.4 

Colombia: 

5.7 
26.4 
30.6 
28.3 

9 
41 
61 
44 

35,365 
165,087 
247  557 
176,826 

•'ahogwiy  fomrt. 

Stibtropf  cal  hardwoods. '. 

TroDlcal  hardwoodSx  .....^...^...,... ........  u.../ 

Total  forest  area. 

100.0 

155 

624,785 

12.3 

Eeoador: 

Trooical hardwoods. 

64.2 
22.6 
13.2 

60 
21 
12 

241,662 

84,878 
49,510 

Subtropical  hardwoods.. 

Mflho^any  for«st. 

Total  forest  area. 

loao 

93 

376,080 

25.1 
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Tablb  III. — Forest  aretu of  8(mth  America,  6y  oountn^  (cfetaiM  (a5Z«)-— Continued. 


Per  cent  of 
total 
forest 
area. 

Acres 
milUoDs. 

Square 
kilometers. 

Area  per 

100ln£b- 

ttants, 

square 

kil^eters. 

Gaiana: 

Greenheart-mara  forest. 

80.3 
10.7 

86 
4 

147,354 
17,682 

Tropical  hardwoods 

Total  forest  area 

100.0 

40 

165,036 

7.2 

Qaebraoho  forest 

100.0 

54 

218,064 

25.7 

Pern* 

Tropical  hardwoods 

•    68.3 
36.7 

71 
41 

288,816 
167,396 

Subtropical  hardwoods 

Total  forest  area. 

100.0 

112 

456,211 

\* 

Uruguay: 

NO  forests  of  commercial  importance,  the  whole 

country  being  essentially  an  extension  of  the  great 

Arsentine  plain. 
Venezuela: 

94.1 

6.0 

.9 

109 
6 
1 

442,066 
23,577 
4,125 

Subtrppioal  hardwoods 

Mfthflgany forest , 

Total  forest  area. 

100.0 

116 

469,768 

17  0 

Table  IV.— /mpor*  and  ewport  lumber  trade  of  South  America,  1912} 
(Values  in  dollars,  United  States  currency.) 

IICPORTS. 


1>I«M. 

Wood. 

RosiiL 

Pina  block! 

Fnmitnia. 

pSSur 

Unmaim- 
teotnnd. 

Manoteo- 
tuad. 

and 
boards. 

ArtMitfmi 

180,710 

miott 

18,964,840 

Bourk. 

948,067 

75»794 

ptSST::::;::  ::::: 

1,888,017 

2,768,806 

Chll* 

1,181,771 

pSimty 

<4,8» 

•171611 
*S86»M1 

p52!^^l:;;:;;:;:;;;;;;;;I.. 

Umgoay 



Total 

4,105,ja 

15»816,118 

946,067 

75,794 

1,586,017 

2,706,886 

StatjM 

and 

bocps. 

▼neared. 

Lumber 

and 
woods. 

Tut- 

¥fttfylH>f. 

Total  hun. 
ber. 

Naral 
itocit. 

Armntliia 

4,201,685 

1881.778 

817; 401 

121,511 

BoUvia 

BrSB:::::::::::::::::::::: 

186,888 

464,885 

1,698,017 

Chllt.xx.., 

coSmwi:::::::;::::::;;:;; 

317,401 

«  94,694 

3,846,701 

Kcnadflr. 

26,917 

Oniam;  British 

Paramar 

pSS!^:.....::.;.;::.:;;:: 

•1,766,916 
•2,680,807 

Vnmay 

VniSinua       

8,879 

8,*879 

Total 

IMJOB 

46#.8M 

8.705.9OB 

8,879 

26,917 

81,807,884 

1,601,896 

'* 

' 

• 

^From  "Commercial  Relations  of  the  United  States  with  Foreign  Countries,  Calendar 
Tear,  1912,*'  Bareaa  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce, 
Waalilngton,  1914. 

'  Only  United  States  reported.     No  figures  for  other  countries. 

•  1911. 

*  Rough  and  finished. 
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Tablb  IV.— Import  and  etpoH  Iwnber  traeU  of  South  America,  IPlf — Ck>ntinned. 

EXPORTS. 


Quebracho- 

Timber. 

Wood 
and 

Imnber. 

Balaam 
copaiba. 

^f 

^sr 

Extract. 

Log^ 

TotaL 

ArnntliiB 

GbS0 

4,067,570 

8,443,665 

9,287 
109,260 

68,880 
^880 

846  841 
22,747 

1^097 

19,287 

'Vii;488' 

Colombia 

68,572 
62,880 

15,289 

»5,910 

Oniana: 

Britidi 

Dutch 

«  9,839 

846,841 

Uroniay 

«  22, 747 

VeSsnda. 

72,489 

88,658 



Total 

4,600,317 

3,443,656 

977,743        97,567 

44,668 

9,287 

19,488 

9,282,625 

I  Exported  to  United  States.   No  figures  for  other  ooontriee. 


*  1911. 


From  this  very  inadequate  survey  of  the  commercially  valuable  timber 
resources  of  South  America,  as  we  know  them  now,  it  may  be  seen  that  the 
real  forest  wealth  of  South  America  is  not  as  great  as  one  would  naturally 
think  from  the  vastness  of  the  forest  area,  particularly  if  one  bears  in  mind 
that  the  commercial  forest  does  not  occur  in  a  solid  body  over  the  entire  area 
and  that  a  great  deal  of  it  has  already  been  destroyed.  Thus  in  ChUe»  ae» 
cording  to  F^erico  Albert,  *  inspector  general  of  forests,  hunting,  and  flsherle8» 
the  commercial  forest  area  has  now  been  reduced  to  5,000,000  acres.  Of  the 
89,000,000  acres  classed  as  woodland  9,000,000  are  pasture  forest,  18,500,000 
only  firewood  forest,  6,000,000  furnish  only  poles  and  stakes,  leaving  only  about 
5,000,000  acres  of  really  commercial  forest 

That  the  light,  strong,  and  easily  workable  timber  is  the  one  that  is  most 
in  demand  even  in  South  America  is  shown  by  the  fact  that  in  Argoitine  80 
per  cent  of  the  total  annual  consumption  of  lumber  is  imported  from  the 
United  States,  Canada,  and  Europe,  and  consists  chiefly  of  pine  and  q>ruce^ 
while  the  native  hardwoods  make  up  only  about  10  per  cent  The  same  is 
true  of  Uruguay.  In  Brazil,  where  the  forest  area  of  hardwoods  is  v^ry  large, 
40  per  cent  of  the  total  consumption  is  covered  by  importations  of  pine  and 
spruce  from  the  United  States,  Canada,  and  Burope,  90  per  c^it  is  supplied 
by  the  native  pines,  and  the  remaining  90  per  cent  is  made  up  of  native  hard- 
woods. In  Chile,  the  third  in  importance  of  the  South  American  R^ubllcs, 
55  per  cent  of  the  total  wood  consumption  is  covered  by  American  and 
European  importations  and  45  per  cent  supplied  by  the  native  woods. 

It  is  true  that  of  the  47,000,000  board-feet  of  Parana  pine  which  is  cut 
annually  in  Brazil  about  15,000,000  board-feet  is  exported,  yet  at  the  same 
time  the  United  States,  Canada,  and  Europe  are  sending  to  Brazil  pine  largely 
for  similar  uses  in  quantities  averaging  over  four  times  this  amount.  An 
analysis  of  the  export  and  import  lumber  trade  of  the  whole  of  South  America 
(see  Table  IV)  shows  a  condition  similar  to  that  in  Brazil.  Thus,  while  the 
importations  of  lumber  in  1912  amounted,  exclusive  of  naval  stores,  to  about 
$82,000,000,  the  exports  of  wood,  exclusive  of  rubber,  was  a  little  over  $9,000,- 
000.  Of  this  over  half  was  quebracho  extract  logs.  The  amount  of  actual 
wood  exports,  therefore,  was  not  more  than  $4,500,000,  or  about  one-seventh 
as  much  as  the  wood  imports.    It  is  evident  that  at  present  the  large  forest 

>  Federico  Albert :  The  Foreste  of  Chile,  Monthly  Ball,  of  Agrlc.  Intelligence  and  Plant 
Diseases,  Vol.  6,  1914,  pp.  1685-1541,  Intematl.  Inst  of  Agrlc,  Rome. 
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area  of  South  America  does  not  even  supply  Its  home  demand  for  soft,  easily^ 
workable  wood  commonly  used  In  general  construction  work.     So  much  tor 
the  coniferous  softwoods. 

As  far  as  hardwoods  are  concerned  the  present  annual  cut  is  almost  sufficient 
to  cover  the  home  demand,  consequently  very  little  hardwood  timber  is  im- 
ported into  South  America  from  the  United  States,  Canada,  or  Europe.  Judg- 
ing from  the  figures  available  for  Brazil,  Uruguay,  and  Argentina  the  native 
hardwoods  form  only  about  15  per  cent  of  the  total  amount  of  wood  used  in 
South  America — a  rather  insignificant  amount 

At  present  the  lumber  Industry  of  South  America  is  still  in  a  primitive 
condition.  The  inaccessibility  of  the  forests,  the  absence  of  means  of  trans- 
portation, the  lack  of  capital,  and  the  sparseness  of  the  population  are  undoubt- 
edly responsible.  The  logging  of  tropical  woods,  even  with  improved  methods, 
will  always  be  a  costly  operation.  Unless  all  of  the  mature  trees  In  such  a 
forest  are  marketable — a  condition  which  can  hardly  be  expected — the  valuable 
species  will  always  be  found  more  or  less  scattered.  To  log  them,  therefore, 
will  involve  large  expense  of  cutting  roads  to  where  the  tr^  are  felled.  Fur- 
thermore, the  tropical  hardwoods  are,  as  a  rule,  cumbersome  to  handle  on 
account  of  weight  Not  infrequently  as  many  as  40  oxen  are  required  for  the 
transportation  of  one  log.  According  to  some  estimates  by  large  logging  oper- 
ators, it  would  cost  $16.80  to  haul  1,000  board-feet  for  a  distance  of  12i  miles. 
As  is  mostly  the  case  in  all  new  countries,  the  public-service  transportation  is 
expensive  in  Brazil.  A  railroad  running  through  one  of  the  most  important 
toreet  sections  charges  about  $15.90  per  1,000  feet,  American  log  scale,  for 
transporting  logs  a  distance  of  100  miles.  Even  in  the  Parana  pine  region, 
where  the  timber  occurs  in  almost  pure  stands,  one  of  the  sawmills  with  a 
steam-power  logging  road  and  modem  power  skidding  and  logging  machinery 
figures  the  cost  of  logs  delivered  on  skids  at  the  mill  at  $10.50  per  1,000  feet, 
not  including  stumpage. 

The  lumber  industry  is  working  under  many  difficulties  and  is  confined  to 
a  few  species.  This  explains  largely  such  an  apparently  anomalous  situation 
as  that  lumber  from  native  woods  is  undersold  in  nearly  every  important 
market  by  high-grade  imported  lumber,  in  spite  of  the  fact  that  the  native 
f<Mre8ts  are  only  from  100  to  800  miles  from  the  points  of  consumption  while 
the  foreign  lumber  must  be  shipped  from  4,000  to  5,000  miles  and  bears  an 
import  duty  of  100  per  cent  ad  valorem.  These  difficulties,  however,  are  being 
gradually  overcome.  The  lumbering  of  the  Parana  pine  is  already  now  on 
fairly  solid  basis  and  is  making  rapid  progress.  It  is  being  developed  largely 
by  American  lumbermen.  At  first,  without  fully  understanding  the  properties 
of  the  Parana  wood,  they  had  trouble  in  handling  it;  but  gradually,  as  men 
of  more  technical  training  become  interested  in  its  manufacture  and  the 
problems  connected  with  its  kiln  drying  are  worked  out  in  a  practical  way, 
an  increasingly  greater  utilization  of  the  timber  is  practically  assured.  Even 
now  in  some  States  it  is  the  most  formidable  competitor  of  Scotch  pine, 
American  spruce,  and  white  pine  for  box  making.  In  southern  Brazil  it  suc- 
cessfully replaces  the  American  yellow  pine  for  doors,  flooring,  blinds,  and 
ceiling.  There  seems,  therefore,  to  be  very  little  doubt  that  in  Parana  pine 
South  America  has  a  softwood  which  can  successfully  take  the  place  and  there- 
fore compete  with  the  softwoods  imported  from  the  United  States,  Canada, 
and  Europe,  and  that  with  the  greater  development  of  the  native  lumber 
industry  the  importation  of  the  softwoods  to  South  America  will  gradually 
decrease,  and  that  eventually  she  will  be  able  to  supply  her  own  demand  for 
this  kind  of  timber. 
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The  limited  area,  however,  of  these  pine  forests,  together  with  the  fact  that 
South  America  Is  still  a  young  country  which  will  have  to  provide  wood  for 
a  much  larger  population  than  she  has  now,  makes  it  very  doubtful  that,  even 
with  the  proper  protection  and  management,  she  will  ever  become  an  exporter 
of  softwoods  to  foreign  markets.  As  regards  hardwoods,  however,  South  Amer- 
ica, in  spite  of  the  difficulties  of  primitive  methods  in  logging,  is  already 
capable  of  satisfying  practically  all  of  her  needs,  and  is  even  exporting,  in 
addition  to  extract  and  dyewood,  some  of  the  rarer  woods.  The  vast  hardwood 
forests  of  South  America  could  undoubtedly  be  a  source  of  large  supplies  of 
tropical  hardwoods  for  Interior  finish  for  the  world  market,  if  it  were  not 
for  the  fact  that  the  demand  for  heavy  tropical  woods  will  always  be  limited, 
and  even  the  use  of  dyewoods  is  probably  coming  to  an  end  shortly  because  of 
the  progress  made  with  chemical  dyes.  Furthermore,  the  weight  of  the  tropical 
woods  and  the  distance  from  markets  will  always  be  a  serious  obstacle  in 
delivering  such  woods  on  a  large  scale  at  reasonable  prices,  especially  at  a  time 
when  wood  is  constantly  coming  more  and  more  into  competition  with  wood 
substitutes.  Unless,  therefore,  the  South  American  hardwoods  are  to  be  manu- 
factured on  the  ground  and  exported  as  veneer  or  other  partially  manufactured 
product,  or  the  cost  of  logging  and  transportation  greatly  reduced,  they  will 
hardly  ever  become  a  source  of  great  export 

If  our  estimate  of  the  timber  resources  of  South  America  are  anywhere  cor- 
rect, several  conclusions  suggest  themselves. 

First.  In  spite  of  apparently  a  vast  forest  area,  the  extent  of  commer- 
cially valuable  timber  is  limited,  and  therefore  it  would  be  an  obvious  error 
to  assume  that  the  timber  resources  of  South  America  are  inexhaustible.  The 
people  of  the  United  States  have  made  a  similar  error  in  the  past  Twenty 
years  ago  the  white  pine  in  Michigan  was  regarded  as  inexhaustible;  to-day 
6,000,000  acres,  which  30  years  ago  carried  the  best  white  pine  in  the  world, 
have  been  abandoned  by  their  owners  for  taxes  and  lie  almost  wholly  waste — 
a  man-made  desert,  the  combined  result  of  a  reckless  use  of  the  ax  and  a  still 
more  reckless  disregard  of  fire.  As  it  is,  attention  has  already  been  repeatedly 
called  to  the  danger  of  the  extinction  of  the  quebracho,  since  little  or  no  check 
has  been  placed  on  the  cutting  of  this  wood.  If  the  present  cutting  is  per- 
mitted to  continue,  according  to  a  very  high  Argentine  authority,  few  existing 
quebracho  trees  will  be  left  standing.  There  is  constant  outcry  for  the  passing 
of  immediate  forestry  laws,  but  as  yet  this  very  pressing  matter  has  not 
obtained  its  share  of  consideration  from  Congress.  Not  only  the  quebracho 
but  many  other  valuable  species  of  trees  with  which  the  forests  abound  are  in 
danger  of  extinction  in  the  not  very  distant  future  as  the  result  of  inadequate 
forestry  laws. 

Second.  The  coniferous  softwoods  of  South  America  will  supply  only  the 
growing  home  population,  and,  therefore,  their  preservation  becomes  a  matter 
of  national  importance,  since,  with  the  gradual  exhaustion  of  the  timber  supply 
of  the  northern  and  temperate  regions,  the  amount  of  softwood  exported  will 
gradually  decrease  and  the  price  increase. 

Third.  South  America  has  a  vast  amount  of  hardwoods,  which  is  more  than 
sufficient  to  supply  her  own  needs  for  all  time;  but,  as  far  as  we  know  at 
present,  it  has  comparatively  few  hardwoods  beside  Spanish  cedar  and  several 
extract  and  dye  woods,  which  may  figure  extensively  in  export  trade.  This 
vast  hardwood  forest  is  still  unknown  and  furnishes  a  fertile  field  for  explora- 
tion which  may  lead  to  the  discovery  of  many  species  whose  wood  properties 
may  change  entirely  the  commercial  aspect  of  the  South  American  forests. 
The  first  task,  therefore,  of  South  American  countries  which  are  interested  In 
the  development  of  their  forests  is  a  thorough  reconnaissance  of  their  timber  re- 
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BourceB  and  a  study  of  the  technical  properties  of  the  different  woods  as  a  basis 
for  an  intelligent  estimate  of  what  those  forests  contain  and  what  they  have  to 
offer  to  the  lumber  market  of  the  world.  If  further  study  fails  to  discover  any 
more  valuable  species  than  those  already  known  it  will  still  serve  as  a  basis  for 
a  definite  forest  policy.  It  will  indicate  methods  of  logging  and  partial  manm- 
facture  which  may  make  possible  a  large  export  trade  in  these  hardwooda  It 
may  show  the  advisability  of  confining  future  management  of  those  forests  to 
the  growth  of  only  the  most  valuable  species  and  the  gradual  elimination  of 
the  vast  number  of  unutUlzable  trees  or  forest  weeds.  Such  a  policy,  together 
with  the  rapid  growth  of  the  tropical  trees,  may  tend  to  Increase  the  commercial 
value  of  the  forests.  It  may  also  dictate  a  definite  land  policy  with  regard  to 
the  clearing  of  certain  kinds  of  forests  for  agricultural  purposes  and  the  ad- 
visability of  retaining  others  for  timber  growth.  Without  such  a  reconnais- 
sance and  determination  of  the  possible  uses  to  which  the  tropical  hardwoods 
are  suited,  a  systematic  and  intelligent  development  of  the  timber  resources 
can  not  be  undertaken  nor  capital  for  their  exploitation  readily  attracted.  It 
Is  therefore  in  the  interests  of  the  countries  whose  economic  progress  d^>end8 
on  the  development  of  their  natural  resources  that  such  a  reconnaissance 
should  be  undertaken  and  carried  through  as  soon  as  possible. 


THE  LESSON  OF  FORESTRY  IN  THE  PHILIPPINB  ISLANDS. 

By  MAJ.  QBORQE  P.  AHBRN, 
Former  Director  of  the  Bureau  0/  Forestry,  Philippine  Islands. 

The  members  of  this  congress,  I  hope,  will  pardon  my  liberty  for  presenting 
to  them  a  subject  apparently  so  tar  removed  from  the  territorial  limits  of  either 
North  or  South  America ;  but  my  reason  for  accepting  the  invitation  to  take  part 
in  the  proceedings  of  this  congress  was  that  the  lessons  learned  in  forest  de- 
velc^ment  in  the  Philippines  are  of  live  Interest  to  tropical  America.  There  is, 
between  the  two  regions,  a  close  similarity  of  forest,  climatic,  and  eccmomic 
conditions. 

We  found  In  the  Philippine  Islands,  In  1900,  vast  stretches  of  mimapped  and 
sparsely  inhabited  forests,  which  contained  a  large  number  of  unknown  and 
nonmerchantable  tree  species.  The  country  was  blessed  with  a  fine  trc^lcal 
climate  very  favorable  to  plant  growth,  fertile  soil,  and  vast  areas  of  virgin 
and  second-growth  forests.  No  effort  had  been  employed  to  make  any  real 
use  of  these  great  areas.  Communities  living  in  sight  of  virgin  forests  imported 
luml>ar  from  abroad.  Near  such  forests  were  people  living  in  houses  of  thatch 
and  bamboo.  The  main  reason  for  this  nondevelopment  was  the  great  lack  of 
transportation.  Far  from  making  any  commercial  use  of  the  forests  of  these 
regions,  the  principal  Industry  of  the  inhabitants  seemed  to  be  forest  destrur* 
tion  by  a  system  of  sliifting  agriculture  described  later. 

ASBH— dJMATB. 

The  general  situation  and  the  climatic  conditions  of  the  Philippines,  I  have 
said,  are  similar  to  those  of  tropical  America.  The  Philippine  Islands,  with  an 
area  of  more  than  115,000  square  miles,  lie  entirely  within  the  Tropics.  The 
topography  is  mountainous,  the  highest  peaks  approximating  10,000  feet  above 
sea  level  and  many  more  than  8,000  feet     The  mountains  are  volcanic  in 
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origin,  some  of  them  being  still  active.  Tlie  coastal  and  river  plains  vary  in 
width,  in  a  few  instances  running  np  to  80  or  40  miles,  but  as  a  mle  tiM&j 
attain  but  a  few  miles.  This  archipelago  is  one  of  the  most  fertile  undeveloped 
regions  in  the  Orient  The  soil  is  largely  volcanic  in  origin.  The  rainfall 
varies  from  40  to  160  inches. 

POPULATION. 

The  population  of  the  Islands,  chiefly  Malay  in  origin,  comprises  7,000,000 
Christians  and  1,000,000  non-Christians,  the  latter  including  30,000  Negritos, 
an  inferior  black  race.  The  Filipino,  who  owes  much  to  the  civilizing  influenoe 
of  three  centuries  of  Spanish  rule,  is,  unlike  all  other  orientals.  Christian  and 
self-governing. 

FORESTRY  DURING  THE  SPANISH  REGIME. 

It  was  not  until  1863  that  the  first  effort  was  made  to  establish  a  forestry 
bureau  In  the  Philippines.  There  had  been  some  beginnings  of  a  forest  service 
In  Spain.  A  glance  at  the  history  of  the  Spanish  forest  service  carries  a 
lesson  to  all  of  us.  The  earliest  known  forest  legislation  in  Spain,  enacted  in 
1351,  imposed  heavy  fines  on  forest  trespassers.  From  this  time  on  we  note 
that,  periodically,  spasmodic  and  unsuccessful  efforts  were  made  to  stop  forest 
devastation ;  but  it  was  not  until  1883  that  the  first  step  in  the  right  direction 
was  made — viz,  the  organization  of  a  forest  service.  This  service,  however, 
was  not  sustained  as  it  should  have  been,  owing  to  political  interference.  In 
1840  several  young  Spaniards  were  sent  to  a  forest  school  in  Germany.  Upon 
their  return  to  Spain  a  new  Interest  was  awakened,  and,  as  a  result  of  their 
efforts,  a  forest  school  was  established  in  1846.  In  1853  a  forest  department 
was  organized,  but  again  it  was  crippled  by  numerous  political  appointments. 
During  the  five  centuries  following  the  first  forest  legislation,  regulations, 
fines,  etc.,  all  went  for  nothing.  The  fatal  lack  was  an  organized  personnel 
supported  by  public  sentiment  Forest  devastation  went  on  unchecked  until 
the  young  men  trained  in  the  country  developed  a  public  sentiment  in  favor 
of  conservation  of  forest  resources,  and  then  came  the  first  signs  of  substan- 
tial progress.  The  same  story  is  repeated  in  the  history  of  every  country  with 
a  forest  service,  and  will  be  repeated  in  countries  at  present  without  an 
effective  forest  service. 

Forestry  in  the  PhUipfdne  Islands. — The  first  Spanish  foresters  were  sent  to 
the  Philippines  in  1868.  The  service  grew  until  it  numbered  more  than  120 
officers  of  all  grades.  AU  of  the  higher  positions  were  filled  by  Spaniards,  who 
retained  their  grades  at  home  while  serving  abroad.  During  the  85  years  of 
forest  service  the  work  accomplished  consisted  of  fair  botanical  collections, 
some  land  classification,  maps  of  a  few  forests,  and  a  system  of  forest  ad- 
ministration, which  enabled  the  inhabitants  to  use  the  forests  in  a  small  way 
under  a  license  system.  Forest  officers  gathered  but  little  information  con- 
cerning their  extent  and  value.  Nevertheless  it  is  to  the  credit  of  Spain  that 
^his  beginning  of  a  forest  service  was  made  in  the  Philippines. 

It  was  in  April,  1900,  that  I  was  directed  by  the  military  governor  of  the 
Philippines  to  take  charge  of  the  office  known  in  Spanish  times  as  the  "In- 
speccion  de  montes,"  or  bureau  of  forestry.  The  records  were  gathered  and 
a  few  of  the  former  employees  of  the  lower  grades  presented  themselves  and 
were  taken  into  the  service. 

The  islands  at  that  time  were  in  the  midst  of  a  wide-spread  insurrection. 
The  forests  were  the  refuge  of  the  disaffected,  and  not  very  desirable  or  safe 
for  the  peaceful  work  of  a  forest  officer.    In  the  face  of  great  difficulties,  even 
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dangers,  a  number  of  field  parties,  even  during  the  first  two  years,  accom* 
plished  much  in  the  way  of  reconnoissance.  Large  botanical  collections  were 
made,  including  wood  specimens ;  valuation  surveys  were  run ;  topographic  and 
other  data  were  collected.  It  was  then  that  the  difficulties  to  be  surmounted 
In  forming  a  forest  policy  were  realized :  a  forest  flora  of  several  thousand  tree 
species,  the  great  majority  of  which  were  unknown;  our  meager  knowledge  of 
Philippine  forest  botany;  and  no  herbarium,  or  suitable  library,  at  hand  tor 
reference.  As  soon  as  the  bureau  secured  the  services  of  a  botanist  (in  1902, 
to  be  exact)  he  was  sent  with  the  botanical  collections  to  Buitenzorg,  Java,  to 
study  the  collections  and  to  observe  the  methods  in  vogue  at  that  famous 
botanical  institution.  Many  profitable  lessons  were  learned  at  this  time;  the 
Dutch  authorities  were  generous  in  the  matter  of  exchanges  and  started  us  on 
the  right  path;  arrangements  were  made  for  exchange  wifii  other  tropical 
gardens ;  and  within  a  few  years  the  Philippine  herbarium  had  grown  to  large 
size,  boasting  some  150,000  sheets,  including  more  than  2,500  tree  species.  Each 
forest  station  in  the  Islands  now  has  the  nucleus  of  a  working  herbarium. 

One  of  the  first  discoveries  brought  out  by  field  work  and  botanical  investiga- 
tion was  that  75  per  cent  of  the  standing  timber  was  composed  of  trees  of  one 
family — ^viz,  Dipterocarpaceae,  comprising  some  23  species.  The  question  at 
once  arose,  Was  such  a  forest  worth  developing?  Could  this  timber  be  made 
merchantable?  At  the  outset  we  were  informed  that  valuable  timber  was 
scarce,  the  trees  much  scattered,  and  that  logging  railroads  and  other  modern 
equipment  were  not  feasible.  Up  to  that  time  the  lumbermen  with  very  primi- 
tive equipment  were  taking  from  the  forest  a  few  valuable  trees  and  averaging 
less  than  1,000  board  feet  per  acre.  Only  the  medium  and  pole  sized  trees  of 
valuable  species  were  taken.  From  such  methods  the  forest  had  suffered  but 
little,  but,  on  the  other  hand,  its  possibilities  were  totally  unrealized. 

It  was  soon  ascertained  that  the  forests  contained  a  wealth  of  from  10,000 
to  more  than  40,000  board-feet  per  acre  of  trees  of  this  Dipierooarp  family.  A 
vigorous  campaign  was  then  started  to  bring  the  valuable  qualities  of  these 
woods  to  the  knowledge  of  the  market  The  bureau  opened  up  a  workshop 
and  timbar-testing  laboratory  with  a  number  of  cabinetmakers  and  carpenters, 
a  competent  superintendent  for  each  department,  and  a  full  set  of  the  best 
equipment  An  elaborate  series  of  timber  tests  was  Inau^^urated  following  the 
methods  adopted  by  the  United  States  Forest  Service.  This  was  done  to  afford 
a  basis  of  comparison  with  woods  familiar  to  contractors  and  engineers.  Dura- 
bility tests  were  also  begun  along  various  lines.  Show  rooms  were  fitted  up 
with  finished  and  unfinished  wood  and  other  forest  specimens  arranged  with 
full  labels,  so  as  to  make  them  attractive  in  the  local  market  Within  a  few 
years  these  hitherto  abundant  and  unmarketable  woods  were  finding  favor  in 
an  ever-widening  market 

With  the  transfer,  at  my  suggestion,  in  1905,  of  all  revenue  collecting  to  the 
bureau  of  internal  revenue,  came  our  opportunity  for  much  needed  investigative 
field  work ;  and  this  in  spite  of  some  reduction  in  funds  and  clerical  force.  The 
first  step  was  to  make  tentative  working  plans  of  a  few  attractive  forest  tracts 
and  then  locate  on  them  modem  lumbering  and  logging  enterprises.  This  was 
accomplished  and  then  the  field  force  was  assigned  to  making  a  rapid  recon- 
noissance and  forest  map  of  a  large  part  of  the  Islands.  This  required  the 
work  of  a  number  of  parties  for  the  better  part  of  two  years.  After  that  the 
field  force  kept  three  or  four  preliminary  working  plans  ready  for  prospective 
investors. 

The  manner  of  granting  concessions  to  companies  is  as  follows:  Exclusive 
licenses  or  concessions,  as  they  are  called,  are  generally  in  the  form  of  a  20- 
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year  exclusive  license  to  cut  and  extract  timber  and  other  forest  products  from 
a  spedfled  tract  The  land  is  in  no  way  affected  by  such  a  license,  merely  the 
timber  and  minor  forest  products  being  included.  Homestead  and  free-use 
prlYlleges  are  allowed  in  such  tracta  In  fact,  the  rights  of  the  people  of  the 
vicinity  are  carefully  safeguarded  in  the  contract,  even  to  the  maximum  charge 
which  may  be  imposed  by  the  company  on  lumber  desired  for  local  needs.  When 
a  lumberman  is  seriously  considering  an  investment  in  the  Philippines,  he  him- 
self or  an  experienced  r^resentative  states  to  the  director  of  forestry,  approxi- 
mately, the  extent  of  the  investment  he  contemplates.  He  is  then  given  infor- 
mation about  several  tracts  which  promise  to  answer  his  needs,  and  arrange- 
ments can  be  made  for  an  experienced  forester  to  accompany  him  over  the 
tracts  in  question  so  that  he  may  judge  of  conditions  for  himself.  All  maps, 
estimates,  and  other  detailed  information  which  may  have  been  collected  on 
the  tracts,  will,  of  course,  be  placed  at  his  disposal.  He  can  count  upon  the 
heartiest  governmental  cooperation  and  assistance  in  making  his  enterprise  a 
success.  If  the  lumberman  decides  to  apply  for  a  concession  he  makes  a 
formal  application  in  writing  to  the  director  of  forestry  for  an  exclusive  20- 
year  privilege  for  the  tract  selected.  His  application  is  then  forwarded  to  the 
Secretary  of  the  Interior  for  the  latter's  approval.  If  approved,  formal  bids 
to  secure  the  desired  privilege  are  requested  through  the  public  press. 

Usually  four  months  intervene  between  the  appearance  of  the  first  advertise- 
ment and  the  opening  of  the  bids,  in  order  to  give  interested  parties  ample 
time  to  correspond  with  their  principals  in  Europe  or  America.  The  adver- 
tisement also  enumerates  certain  minimum  requirements  which  principally 
specify  the  minimum  amount  of  capital  which  must  be  invested  within  a  certain 
given  time,  the  minimum  cut  during  the  several  succeeding  years,  together 
with  certain  requirements  regarding  logging  and  milling  equipment.  The  li- 
cense is  ordinarily  granted  to  the  bidder  who  gives  the  best  assurances  of 
developing  the  tract  most  thoroughly  and  promptly.  The  right  of  rejecting 
all  bids  is  expressly  reserved.  In  fixing  an  annual  production  there  is  taken 
into  consideration,  as  far  as  possible,  the  amount  of  overmature  timber  in  the 
stand  and  the  amount  of  annual  increment,  with  the  object  of  rendering  the 
Investment  a  perpaanent  one  instead  of  merely  permitting  the  operator  to  strip 
and  abandon  the  area  he  holds.  In  preparing  regulations  under  which  the 
operator  is  required  to  work,  first,  care  is  given  to  the  future  condition  of 
the  area  in  order  that  the  permanent  forest  land,  after  logging,  may  be  poten- 
tially as  valuable,  and  no  consideration  of  immediate  profit  Is  allowed  to  in- 
terfere. It  is  to  permit  such  permanent  use  of  the  land  that  concessions  are 
granted  over  very  large  areas,  often  consisting  of  more  than  100  square  miles. 
No  payment  is  required  for  this  privilege,  but  usually  a  bond  of  $5,000  is 
demanded  as  a  guaranty  that  the  terms  of  the  contract  will  be  followed. 
Payment  of  forest  charges  is  required  within  30  days  after  manifesting  the 
products  collected. 

Concessions  to  large  companies  are  preferable.  The  actual  smpervlsion  of 
the  operations  of  approximately  6,000  licensees  and  a  large  number  of  free 
users,  taxes  to  the  utmost  the  small  field  force  of  a  little  more  than  100 
forest  officers.  In  1918  eight  holders  of  timber  concessions  took  out  one-third 
the  total  output  of  timber;  the  remaining  two-thirds  was  taken  out  by  1,209 
timber  licensees.  The  supervision  of  the  work  of  large  companies  is  com- 
paratively simple  and  requires  the  services  of  but  few  forest  officers,  and  the 
results  are  more  satisfactory,  as  far  as  cooperation  with  bureau  requirements 
is  concerned. 
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Timber  concessions  are  held  not  only  by  American  companies,  but  also  by 
British,  Cliinese,  German,  and  others.  These  companies,  with  connections 
in  various  parts  of  the  world,  facilitate  the  widening  of  our  markets  for  forest 
products  far  more  than  if  all  concessions  were  granted  only  to  Americans. 

Such  is,  in  brief,  the  evolution  of  our  Philippine  forest  industry  since  1900. 
Let  us  take  a  look  at  the  timber  which  this  system  protects,  fosters,  and  intro- 
duces to  the  commercial  world. 

THE  FQBXSTS  OF  THE  PHILIPPINES. 

The  forests  of  the  Philippines,  without  doubt,  extended  at  one  time  from  the 
coiuBts  to  the  mountain  tops;  but  man  and  other  destructive  agencies  have 
destroyed  much  of  the  forest  cover.  On  the  islandfl  where  there  is  a  large 
population  to  the  square  mile  there  is  but  little  or  no  forest.  Virgin  forests 
are  found  far  removed  from  large  settlements. 

The  following  table  gives  the  estimated  area  of  the  different  classes  of  vege- 
tation : 


Peroent- 


^ 


Improved  lands 12,000  10 

Grasslands "*  "^^^  "^ 

Seoand-gTQWth  forests 

Virgin  forests 

Improved  lands. — ^Under  improved  lands  are  included  urban  areas  and  agri- 
cultural lands.  During  the  most  prosperous  of  Spanish  times  in  the  Islands 
the  area  of  Improved  land  approximated  that  given  in  the  table.  But  during 
the  last  insurrection,  and  for  a  few  years  subsequent  thereto,  It  fell  to  less 
than  half  of  that  indicated.  During  the  past  few  years  this  area  has  Increased 
to  about  that  given  In  the  table. 

Grass  lands, — ^The  grass  lands,  known  as  Gogonales,  are  covered  principally 
with  two  species  of  wild  grass — one  called  Cogon,  Imperator  exaltata,  the  other 
Talihib,  SaedKarum  spontaneum.  If  these  grasses  are  kept  down  for  a  couple 
of  years  a  finer  grass  follows,  which  serves  as  a  good  forage  for  live  stock. 
The  forest  area  is  perceptibly  reduced  and  the  acreage  of  grass  land  increased 
by  the  native  evil  known  as  the  Oaingin.  This  greatest  forest  evil  in  the 
Tropics  is  due  to  the  methods  of  nomadic  or  shifting  agriculturists,  who  enter 
a  small  patch  of  forest,  two  to  three  acres,  fell  the  trees  at  the  beginning  of 
the  dry  season,  and  at  its  close  fire  the  felled  materiaL 

Sec(md-ffrowth  forests. — It  is  the  shifting  agriculturist,  or  Gainglnero,  who 
is  usually  responsible  for  the  type  of  forest  known  as  the  second-growth 
forest  On  Caingins,  where  fires  do  not  occur  for  a  few  years,  the  young-tree 
growth  often  conquers  the  grass  and  weeds  and  takes  possession  of  the 
ground.  Some  of  these  fast-growing  and  light-loving  species  occur  In  pure 
stands,  and  are  used  locally  for  fencing,  firewood,  and  occasionally  for  hovse 
building.  Under  this  partial  shade  other  less  light-loving  species  take  hold 
and  In  time  may  supplant  the  original  species.  If  fires  are  kept  out  of  such 
tracts  an  opportunity  is  thus  given  for  the  development  and  growth  of  a  forest 
approaching  In  character  the  so-called  virgin  forest 

Virgin  forests. — ^The  virgin  forests,  which  cover  two-thirds  of  the  forest 
area,  form  a  source  from  which  a  large  part  of  the  lumber  supplies  are  pro- 
duced.   They  include  the  protective  forests  of  the  high  mountain  region. 
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Private  woodlands, — JjeBS  than  1  per  cent  of  the  forests  are  held  under 
private  title.  The  forest  law  provides  that  titles  to  all  private  woodlands  must 
be  registered  In  the  bureau  of  forestry.  Up  to  date  practically  all  such  lands 
have  been  registered.  The  entire  forest  area,  comprising  the  virgin  forest 
and  the  second-gowth  forest*  Is  equal  to  the  combined  areas  of  the  New 
England  States. 

The  total  forest  area,  Including  both  virgin  forest  and  second-growth,  may 
be  divided  according  to  the  trees  produced  Into  the  following  types,  which  are 
given  with  a  very  rough  estimate  of  the  area  occupied  and  of  the  volume : 


Forest  typM. 


Area  00- 
copied. 


Vohun^ofntaiKUm 
timber! 


Board- 
feet  per 
acre. 


board- 
feet. 


DipCerocarp. 

piDe.T!'.!i:;i 

Mangrove.... 

BeaS 

Moiey 


Sq.mOet. 

ao,ooo 

4,000 

3,000 

800 


10,000 
8,000 
2,000 


193,000 
7,680 
3,S00 


3,300 


0) 


Total 308,304 


<  Purely  proteotiva. 

The  principal  tree  family  of  the  Philippines  is  that  of  the  Dlpterocarpacen. 
Upward  of  28  species  of  this  family  constitute  the  bulk  of  the  merchantable 
timber  of  the  islands.  Fully  75  per  cent  of  the  timber  of  the  islands  belong 
to  this  family,  the  trees  of  which,  covering  80,000  square  miles  of  the  virgin 
forest  area,  are  found  on  all  types  of  topography  from  the  coast  line  up  to  800 
meters  altitude.  The  trees  of  this  family  are  all  large  trees,  reaching  heights 
of  40  to  50  meters,  with  diameters  of  100  to  150  centimeters  or  more,  and  wltli 
straight,  regular  boles. 

Next  to  the  Dipterocarp,  the  most  frequent  forest  type  in  the  islands  is  the 
Molave,  named  from  the  tree  Molave,  Vitew  parvifiora,  found  throughout  this 
type.  Its  wood  is  deemed  by  the  natives  the  most  valuable  in  the  islands^ 
owing  to  its  strength  and  durability.  It  is  in  great  demand  by  contractors  and 
engineers  and  quite  often  by  cabinetmakers,  as  it  takes  a  fine  finish  and  makes 
a  handsome  appearance.  Its  greatest  quality  is  its  durability.  The  tree  is 
found  in  the  coastal  plains  and  river  valleys  and  on  low-lying  islands  over  a 
limestone  formation.  The  forests  are  open  and  of  light  stand,  averaging  less 
than  4,000  board-feet  per  acra 

Other  types  are  the  mangrove,  which  as  a  source  of  wealth  is  not  yet  fully 
appreciated ;  the  beach  type,  depleted  from  its  nearness  to  the  settlements ;  the 
pine  type ;  and  the  mossy  type  of  the  high,  wind-swept  regions. 

OBOANIBATION  AND  WORK  OF  BUBEAT7. 

A  brief  rteum^  of  the  system  for  organizing  and  administering  the  forest 
organisation  work  in  the  Philippines  may  not  be  out  of  place.  Section  2  of  the 
forest  act  (1148)  reads  as  follows: 

Section  2.  The  public  forests  and  forest  reserves  of  the  Philippine  Islands 
shall  be  held  and  administered  for  the  protection  of  the  public  interests,  the 
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utility  and  safety  of  the  forests,  and  the  perpetuation  thereof  In  productive 
condition  by  wise  use,  and  It  Is  the  purpose  of  this  act  to  provide  for  the  same. 

Also  act  No.  1189,  section  130,  reads  in  part  as  follows : 

The  demarcation,  protection,  management,  reproduction,  occupancy,  and  use 
of  all  public  forests  and  forest  reserves  shall  be  in  accordance  with  the  provi- 
sion of  the  forest  act  and  of  all  laws  and  regulations  now  in  force  or  which 
may  hereafter  be  enacted  or  prescribed.  The  Chief  of  the  Bureau  of  Forestry 
shall,  under  the  authority  of  the  Secretary  of  the  Interior,  prescribe  all  neces- 
sary regulations  governing  the  use  of  all  public  forests  and  forest  reserves  and 
shall  be  charged  through  his  subordinates  with  the  enforcement  of  the  laws  and 
regulations  regarding  the  demarcation,  protection,  management,  and  reproduc- 
tion of  all  public  forests  and  forest  reserves  and  of  their  use  or  occupancy  by 
any  person,  firm,  association,  or  corporation;  and  all  forestry  inspectors, 
rangers,  and  other  officials  of  the  Bureau  of  Forestry  shall  in  addition  be 
charged  with  the  classification  and  appraisal  of  all  forest  products  cut,  gathered, 
or  removed  from  the  public  forest  and  forest  reserves  and  shall  cooperate  with 
the  internal-revenue  officials  in  securing  the  full  payment  of  the  internal-revenue 
taxes  Imposed  on  such  products  and  with  the  enforcement  of  the  provisions  of 
this  article. 

The  performance  of  the  duty  here  charged  necessitates  five  lines  of  work,  viz : 
(1)  Administration,  (2)  research,  (3)  protection,  (4)  reproduction,  (5)  propa- 
ganda. 

The  forests  are  administered  under  a  system  of  licenses  granted  by  and 
under  authority  of  the  director  of  the  forestry.  By  this  system  approved 
licensees  are  given  the  privilege  of  cutting  specified  amounts  of  timber  and 
other  forest  products  from  specified  areas  for  a  specified  length  of  time.  All 
cutting  and  collecting  is  required  to  be  performed  under  scientific  forest  man- 
agement, the  silvicultural  methods  in  each  case  being  adapted  to  the  particular 
iQ)ecle8  and  condition  of  the  locality.  To  facilitate  the  work  the  islands  are 
divided  into  11  forest  districts,  which  are  subdivided  into  36  stations.  The 
officers  at  each  station  have  charge  of  all  forest  matters  within  their  juris- 
diction. They  familiarize  themselves  with  the  operations  of  all  licensees,  col- 
lect data,  topographical,  botanical,  etc.,  within  their  territory,  so  that  they  may 
become  thoroughly  acquainted  with  the  forest  resources  and  possibilities  of 
the  area  under  their  control.  At  the  same  time,  the  forest  officers  carry  on  a 
vigorous  propaganda  among  the  people,  assist  the  public  schools  in  caring  for 
their  tree  nurseries,  cooperate  with  other  Ctovemment  officials  in  protecting 
the  forest  from  fire,  trespass,  and  other  dangers.  Their  most  important  work 
Is  to  arouse  a  public  sentiment  in  favor  of  forest  conservation,  for  without 
that  all  other  work  would  be  of  no  avalL  The  bureau  must  also  safeguard  all 
public  lands,  under  law,  from  alienation  to  agricultural  purposes  when  fit  only 
for  forest  uses.  Hence  it  sees  to  the  examination  of  all  parcels  of  public  land 
applied  for  as  homesteads,  for  lease,  or  for  purchase,  with  resulting  certificate 
as  to  their  agricultural  or  forest  value.  The  congressional  act  of  July,  1902 
(Public,  No.  235),  reads  in  part  as  follows: 

Section  18.  *  *  *  No  timber  lands  fbrming  part  of  the  public  domain  shall 
be  sold,  leased,  or  entered  until  the  Government  of  said  islands,  upon  the 
certification  of  the  Forestry  Bureau  that  said  lands  are  more  valuable  for 
agricultural  than  for  forest  uses,  shall  declare  such  lands  so  certified  to  be 
agricultural  in  character. 

Thus,  before  any  public  land  can  be  alienated  an  examination  must  be  made 
by  forest  officers  and  certification  made  by  the  Bureau  of  Forestry. 

All  research  work  in  the  bureau  is  looked  after  by  the  Division  of  Investiga- 
tion, and  consists  of  carrying  on  intensive  studies — (a)  as  to  the  silvicultural 
systems  of  forest  management  adapted  to  the  various  conditions  in  the  Philip- 
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pine  Islands  with  the  object  of  raising  the  standard  of  forest  administration ; 
(5)  as  to  the  physical  and  other  characteristics  of  the  various  kinds  of  timber 
and  other  forest  products,  to  assist  In  their  ready  Identification,  and  to  extend 
the  field  of  their  usefulness,  thus  opening  up  new  avenues  of  trade  and  revenue. 

The  protective  branch  of  the  work  requires  that,  In  conformity  with  sections 
28  and  25  of  the  forest  act  (No.  1148),  It  be  part  of  the  duties  of  all  members 
of  the  bureau  to  prevent  violations  of  the  forest  law  and  regulations  and  to 
assist  In  the  prosecution  of  all  offenders.  The  principal  violations  consist  In 
the  making  of  Illegal  calngins  and  the  gathering  of  forest  products  without 
authority. 

Reforestation  is  employed,  so  fftr  as  the  funds  permit,  for  bringing  again 
into  productive  condition  all  waste  areas,  deforested  in  the  past,  and  also  for 
the  substitution  of  valuable  BpedeB  for  inferior  growth  existing  at  present 
To  facilitate  this  work,  investigation  at  the  forest  school  nurseries  over  a 
period  of  years  with  several  hundred  tree  species,  developed  the  fact  that  sev- 
eral valuable  trees  grew  rapidly  in  the  nursery  and  plantations  under  adverse 
conditions.  The  woods  of  these  trees  are  not  only  in  demand,  but  the  forms 
are  such  as  to  make  them  desirable  for  roadside  and  other  planting.  Supplies 
of  these  tree  seeds  are  distributed  to  the  nurseries  connected  with  public  school 
gardens,  to  all  persons  interested  in  tree  planting,  and  for  arbor  day  use. 
Within  a  few  years  a  stock  of  these  trees  will  be  found  in  every  Province,  thus 
providing  centers  of  future  seed  distribution. 

Finally,  the  Forest  Service  conducts  an  active  and  energetic  propaganda. 
To  encourage  the  more  extensive  use  of  the  public  forests,  the  bureau  collects 
and  compiles  information  concerning  the  commercial  advantages  they  offer, 
makes  forest  maps,  and  estimates  of  tracts  suitable  for  large  logging  operations, 
showing  the  location,  amount,  and  qualities  of  the  conmoercial  timber  and 
minor  forest  products,  together  with  the  estimates  of  the  cost  of  the  logging 
operations  proposed.  These  results  are  given  the  widest  possible  circulation 
by  means  of  reports,  bulletins,  newspaper  and  magazine  articles,  and  corre- 
spondence in  quarters  where  they  will  be  most  effective  in  promoting  trade  in 
Philippine  products.  In  addition  a  commercial  forest  museum  is  maintained  in 
Manila. 

EDUCATIONAL   WOBK. 

The  educational  work  of  the  bureau  is  restricted  to  giving  to  selected  Fili- 
pinos an  elementary  course  In  forestry  so  as  to  fit  them  to  carry  on  the  various 
lines  of  work  with  which  the  bureau  is  charged.  Since  the  spring  of  1910  all 
educational  work  has  been  centered  at  the  forest  school,  college  of  agriculture. 
University  of  the  Philippines,  located  at  Los  Banos,  Laguna*.  This  is  also  the 
site  of  the  Maquiling  forest  reserve  and  also  the  headquarters  of  the  Division 
of  Investigation.  This  concentration  enabled  its  members,  who  are  charged 
with  the  research  work  of  the  bureau,  Jointly  to  carry  on  silvlcultural  studies 
in  the  forest  reserve  and  to  give  technical  Instruction  to  the  students  in  the 
school.  The  school  course  covers  a  period  of  two  years  and  Includes  studies  of 
large  logging  operations.  The  Government  provides  20  scholarships  per  year, 
the  students  being  selected  from  among  the  most  suitable  high  school  graduates. 

This  15  years  history  of  forestry  in  the  Philippines  has  developed  a  self- 
supporting  organization  with  a  personnel  of  200,  an  exhaustive  acquaintance 
with  the  forest  resources,  and  a  practical  policy  of  conservation  and  utiliza- 
tion. There  is,  I  think,  a  lesson  here  for  tropical  America,  with  her  similar 
conditions  of  situation,  climate,  and  forest  conditions.  The  forests  of  tropical 
America  are  vast;  they  are  not  being  utilized  to  the  best  advantage,  and  the 
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Ctovernment  derives  but  little  revenue  from  them.  The  markets  of  the  world 
will  need  the  forest  products  from  tropical  America  more  and  more  each  year, 
and  this  new  source  of  supply  will  in  time  prove  much  more  prolific  than  is  now 
credited.  Moreover,  forestry  proves  an  entering  wedge  for  other  forms  of 
progress.  Let  us  glance  for  a  moment  at  the  marvelous  developments  in  othw 
directions  which  crowd  rapidly  upon  the  opening  of  a  large  lumbering  opera- 
tion. Acres  of  ground  are  cleared  for  a  mill  site.  A  large  modern  mill,  sur- 
rounded by  a  mass  of  buildings,  sheds,  railroads,  docks,  etc,  springs  up  like 
magic;  shopkeepers,  artisans,  truck  gardeners,  etc,  soon  follow.  All  available 
agricultural  land  immediately  tributary  to  the  site  is  promptly  seized  and  small 
farms  of  rice,  com,  sweet  potatoes,  and  sugar  begin  to  change  the  landscape. 
The  large  quantities  of  supplies,  the  sti*eams  of  labor  to  replace  gaps  caused  by 
employees  leaving  the  company  to  take  up  land  or  other  work  in  the  vicinity, 
necessitates  the  regular  run  of  the  company's  steamers  from  the  nearest  sea- 
port Bvery  effort  is  made  by  the  company  to  assist  the  young  community  in 
securing  its  supplies  and  marketing  its  products.  But  before  long  other  lines 
of  transportation  appear,  and  the  young  community  outgrows  its  dependence 
on  the  big  plant  that  brought  it  into  being.  Such  rapid  and  extensive  develop- 
ment has  occurred  in  several  forested  regions  in  the  Philippines. 

Judging  from  the  experience  of  other  countries  now  wisely  and  profitably 
controlling  their  forest  resources,  what  are  the  prospects  for  forest  conserva- 
tion in  tropical  America?  Many  men  of  the  countries  to  the  south  of  us  have 
shown  marked  ability  in  science;  they  have  mastered  many  of  the  problems  of 
government;  much  progress  has  been  made  in  various  departments  of  agricul- 
ture; much  botanical  work  of  a  high  order  has  been  accomplished;  their  uni- 
versities are  well  equipped,  but  forestry  training  and  the  study  of  their  forest 
flora  have  been  neglected ;  comparatively  few  of  the  forest  products  have  been 
exploited;  but  little  is  known  of  the  great  variety  of  tree  species  and  other 
forest  products  now  going  to  waste  in  tropical  America ;  and,  when  the  world's 
markets  are  ready  for  them,  how  can  these  vast  areas  of  forest  wealth  be 
utilized  to  the  best  interest  of  the  countries  concerned?  As  one  who  under- 
took to  solve  just  such  a  problem  in  the  Philippines  15  years  ago,  and  who  did 
so  without  expense  to  the  €k)vemment — ^in  fact,  from  the  very  first  year  turned 
in  a  substantial  surplus  over  all  expenses — I  venture  to  suggest  the  following 
program  of  action:  Arrange  for  a  number  of  the  many  young  men  who  are 
studying  science  abroad  to  take  courses  in  forestry  after  securing  their  degrees 
in  science.  Meantime,  while  waiting  for  the  first  students  to  complete  their 
forestry  work,  secure  tropical  experts  from  abroad,  aided  by  local  botanical 
collectors,  for  field  reconnoissance.  Let  the  field  parties  include  in  their  work 
forest  maps  and  large  log  collections  representing  the  dominant  tree  species  of 
each  region.  If  these  logs  are  collected  under  rules  similar  to  those  laid  down 
by  the  United  States  Forest  Service,  they  should  be  sent  to  a  timber-testing 
laboratory  and  to  the  large  centers  where  wood  is  manufactured  for  furniture, 
veneer,  and  interior  finish  for  examination  and  exhibition.  Desirable  qualities 
of  these  woods  will  then  be  brought  to  the  attention  of  wood  users.  Field  in- 
vestigation will  show  the  approximate  stand  of  such  trees  to  the  acre  and  will 
furnish  the  Qovernment  with  data  sufilcient  to  make  forest  concessions  attrac- 
tive to  investors.  Timber  concessions  should  be  granted  for  periods  of  from 
10  to  20  years ;  stumpage  charges  should  be  comparatively  low  and  restrictions 
carefully  formulated,  so  that  both  the  Government's  and  the  investors'  interests 
will  be  safeguarded. 

As  soon  as  practicable  after  the  forest  students  return  to  their  different  coun- 
tries they  should,  first,  acquaint  themselves  with  forest  conditions;  then  they 
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Should  be  given  places  as  instructors  in  forestry  in  their  universities.  A  propa- 
ganda in  favor  of  conservation  will  follow.  After  this  the  work  will  go  on  with- 
out further  difficulty.  Up  to  the  present  lumber  capitalists  have  been  timid  about 
inveBting  in  tn^cal  forests,  owing  partly  to  dread  of  certain  diseases  bellevedt 
to  be  ever  present  in  the  jungle.  Now  that  medical  science  has  conquered 
the  jun^^e  and  the  swamp,  this  fear  of  the  capitalist  will  no  longer  deter  him, 
and  especially  since  the  forest  tracts  of  the  Temperate  Zones  wiU  soon  be  taken 
up  and  new  fields  for  investment  must  be  sought  The  time  is  ripe.  Tropical 
America  will  do  well  to  study  its  forest  resources  and  prq;>are  to  develop  them 
by  wise  use. 

Table  No.  1.— Statement  of  appHcatiotu  far  homestead  purchase  and  lease  of 
public  lands  certified  ta  Bureau  of  Lands  as  more  valuable  for  agriculture 
than  for  forest  purposes. 


1906-1918 

1914 

onlRm. 

PONfM 

TotaL 

Afri- 
OQmm. 

Forwt.1 

Totel. 

HonMltMMlf. ...,..,..., 

"•as 

8M 

a,S99 

106 

9 

871 
860 

279 
77 

686 
86 

1 

6,197 
816 

ffftltttppliciatloa...  . X... 

Jj^utT,' 

78 

»,9M 

6.80O 

Total  m»plic»tk>iis  pendlnc  inspectloii  Deo.  81, 1914, 3,961. 

1  iiie  oommn  *'Fontt"  IndiottM  th«  munlMr  of  H>pllcttioni  for  pobllo  lands  oeitifled  ii  more  valu- 
able for  fbreit  poipoeee  and  not  aUen^le. 

Table  No.  2. — Revenues  derived  from  saie  of  forest  products  and  ewpenses  of 
the  Bureau  of  Forestry  since  its  organigation,  Apr.  U,  1900. 


Bevenne. 

Expenses. 

Peroentafls. 

Snrpiua. 

1914 

8221,880 
2,438,945 

8128,405 
1,202,587 

58 

ao.6 

1900-1914 

81,146,40$ 

LICENSES  IN  FORCE,  1914  (JAN.  l-DSa  81). 


Number 
ofUesDses. 

TotaL 

Forest  prodacts: 

Tttnf^ir,  comTTienHal x ... 

1,483 
2,413 

Timber'  rratalimif     -.,...„-. 

8,80ft 

Minor  products: 

Pinwood.. 

602 

63 

8 

148 

26 
161 

46 
856 

11 

Charcoal 

Dyewood 

Tan  hark  and  dve  bai^ x^axa.^..x..x..xxxx^.x 

Wood  oils 

Reeins 

Outta-pwcha     .       .  . ....r 

Rattans 

Others r  -. 

2,001 

6,807 
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Table  No.  8. — Report  of  the  utilization  of  forest  products  from  puUic  forests 
of  the  Philippine  Islands  during  the  fiscal  year  Jan,  1-Deo,  SI,  1914. 


Forest  products: 

Timber 

Firewood. . . , 

ClUffOOftl 

Dyewood.... 
Tan  bark..., 
Dye  bark.., 
Gtun  mastic. 

Pitch. 

Outt»-panflia 


Rattan  (spUt) 

Rattan  ginsplit) 

Rattan  diliooan  (Ibr  flah  traps).. 


Stone.. 
Beeswax 


Cable 
meters. 


2M,688 

193,850 

3,882 


10,415,000 


KUos. 


493,568 

2,793,295 

58,714 

1,199,404 

50,676 

76,952 

3,816,925 


114,053 

127,175 

297 

18,956 


Liters. 


117,561 


Appropriatian,  ywr  1914,  $181,603.35;  rcTenue,  $331,880.80;  ezpenditnies,  $138,495.16;  siirpliis,$93,835.15. 


Adjournment 
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GENERAL  SESSION  OF  SECTION  IIL' 

Raleigh  Hotel, 
Monday  afternoon^  Jcmuary  5,  1916. 

Chairman,  George  M.  Rommel. 

The  session  was  called  to  order  at  2.80  o'clock  by  the  chairman. 
Papers  presented: 

Plant  introduction  opportunities  open  to  all  the  Americas,  by 
David  Fairchild. 
How  an  animal  grows,  by  H.  J.  Watera 
Securing  settlers  for  private  irrigation  projects,  by  H.  G.  Shedd. 

PLANT  INTRODUCTION  OPPORTUNITIBS  OPEN  TO  ALL  THE 

AMERICAS. 

By  DAVID  FAIRCHILD, 

Agricultural  Emplorer  in  Charge,  Office  of  Foreign  Seed  and  Plant  Introduc- 
tion, Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture, 

There  have  never  been  questions  of  such  world  Importance  as  those  which 
are  filling  our  minds  to-day,  and  it  is  no  wonder  that  civilized  man  Is  turning 
with  outstretched  hands  to  the  men  of  science  who  have  solved  so  many 
questions  and  helped  him  in  so  many  ways.  Mysticism  and  superstition  no 
longer  satisfy  him  and  the  only  hope  which  remains  is  that  the  scientific 
methods  of  research  will  be  able  to  reveal  the  path  which  the  human  organism 
Is  destined  to  travel  from  now  on,  in  its  development  on  this  planet.  For 
this  reason  this  congress,  which  is  for  the  purpose  of  creating  and  promoting 
cordiality  and  cooperation  among  the  scientific  men  of  all  the  Americas,  is 
of  very  great  Importance.  Each  new  invention  in  transportation  Increases 
enormously  the  possibilities  for  human  beings  all  over  the  world  to  know  one 
another,  and  any  theory  which  fails  to  recognize  this  inevitable  spread  and 
territorial  intermingling  of  the  races  of  mankind  will  be  swept  into  oblivion. 

It  Is  with  this  conviction  and  in  the  spirit  of  complete  racial  sympathy  that 
I  wish  to  emphasize  an  avenue  of  friendly  exchange  of  courtesy  between  the 
nations  of  the  Western  Hemisphere,  which  has  received  too  little  attention 
hitherto.  I  refer  to  the  exchange  between  one  country  and  another  of  the 
plants  on  which  we  live. 

The  plants  which  grow  in  our  fields  and  forests  are  peculiarly  our  own — 
a  part  of  our  national  life — and  yet  I  doubt  If  any  nation  has  ever  received 
the  thanks  of  another  for  the  gift  of  a  valuable  plant.  Has  the  civilized  world 
ever  recognized  its  debt  to  Peru  for  the  potato — that  wonderful  tuber  which 

1  There  was  no  stenographic  report  of  this  session. 
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has  become  the  main  staple  food  upon  which  its  populace  has  lived  for  cen- 
turies? The  tomato,  too,  comes  from  that  same  country  and  is  so  wid^ 
grown  and  eaten  that  its  origin  has  been  generally  forgotten.  Corn,  one  of 
the  greatest  producers  of  pork  and  beef  and  therefore  of  human  beings,  Is 
almost  certainly  the  gift  to  the  world  of  Central  America.  The  sweet  potato, 
the  peanut,  the  Lima  bean,  all  came  to  us  from  the  west  coast  of  the  great 
South  American  Continent 

There  are  a  few  things,  such  as  tea,  the  history  of  which  people  remember 
and  for  which  they  are  thankful  to  the  countries  which  gave  them,  but  how 
rarely  when  eating  a  pineapple  or  a  navel  seedless  orange  is  one  grateful  to 
Brazil  for  having  scattered  these  two  most  delicious  fruits  through  the  sub- 
tropics,  and  how  very  few  are  the  people  who  think  of  the  West  Indies  as 
the  land  which  furnished  to  the  world  the  finest  variety  of  that  vegetable  fiber 
from  which  more  fabrics  are  made  than  from  all  other  materials  put  together — 
the  cotton  fiber. 

These  and  very  many  more  plant  gifts  South  and  Central  America  have 
given  to  the  world,  and  all  without  any  official  recognition  or  thanks.  What 
I  wish  to  urge  in  this  short  address  is  that  the  importance  of  these  great 
gifts  be  realized  and  that  this  be  impressed  upon  the  people  of  all  the 
Americas— the  fact  that  the  interchange  of  these  important  plants  should  be 
made  occasions  of  international  courtesy  and  their  distribution  should  be 
utilized  to  emphasize  the  friendly  feeling  which  exists  between  those  from  whose 
homeland  the  plants  come,  and  those  who  grow  them  for  the  first  time  in  some 
distant  country. 

To  sit  and  look  out  of  my  study  window  through  the  branches  of  a  Japanese 
flowering  cherry  tree  gives  me  a  kindly  feeling  toward  the  people  of  Japan, 
who  are  so  fond  of  these  blossoms  that  when  the  trees  bloom  their  congress 
adjourns  to  see  them. 

To  walk  through  a  field  of  mandioca,  or  eat  the  crisp  white  cakes  made  from 
its  root,  gives  one  a  new  interest  in  South  America.  To  pick  the  green  fruits 
of  the  avocado  from  a  tree  on  your  own  place  and  find  out  that  there  are  many 
South  Americans  who  feel  that  no  meal  is  complete  without  it  {"  Sin  aguacate 
no  puede  comer  "),  makes  you  want  to  visit  the  land  from  which  it  came.  Our 
Governments  should  recognize  in  this  interchange  of  plants  great  agencies  of 
peace.  It  is  too  important  a  matter  to  be  left  to  chance  that  one  country  may 
give  to  another  a  new  food  plant  which  will  be  grown  over  thousands  of 
square  miles  of  its  agricultural  lands  and  furnish  food  to  millions  of  its 
citizens.  Governments  should  recognize  this  altruistic  opportunity.  The 
giving  of  a  new  plant  does  not  rob  the  giver  either,  but  enriches  instead  the 
neighbor  and  makes  him  a  better  purchaser.  Should  not  all  Govemmoits 
therefore  organize  agencies  to  promote  this  exchange? 

In  order  to  bring  this  subject  before  you  in  a  practical  way  I  would  like  to 
show  you  how  the  plant  introduction  program  has  thus  far  been  carried  out 
in  the  United  States  and  some  of  the  machinery  which  has  been  developed  for 
the  purpose  of  doing  this  work,  and  to  point  out  a  few  of  the  many  plant 
introduction  opportunities  which  are  still  open  to  all  of  the  Americas. 

Without  a  system  of  some  sort,  plant  introduction  by  the  Government  is 
likely  to  be  a  wasteful  affair.  The  needless  repetition  of  the  same  experiment 
and  the  danger  of  introducing  either  insect  or  fungus  pests  has  led  to  the  adop- 
tion of  a  regular  system  of  bookkeeping  and  card  catalogue  indexing,  by  means 
of  which  it  is  possible  to  trace  most  of  these  introduced  plants  even  years 
after  they  have  been  brought  in,  and  to  find  out  where  they  are  and  how  they 
are  growing. 
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The  work  of  bringing  new  plants  into  a  country  and  disseminating  them  amone  the  people  requires 
a  regular  system  which  will  record  each  step  of  the  operation.  The  machinery  used  In  this 
American  office  is  shown  above.  The  Inventory  (upper  left)  contains  published  descriptions  of 
every  plant  brought  in,  arranged  chronologically;  it  appears  quarterly.  The  Plant  ^^nmigrants 
(upper  right)  appears  monthly,  is  illustrated,  and  gives  accounts  of  the  behavior  of  plants  already 
mtroduced  and  explorers'  notes.  The  New  Plant  Introductions  (lower  right)  is  a  catalogue  issued 
each  winter,  listing  the  plants  which  are  available  for  experimenters.  The  stock  card  and  experi- 
menter's card  ('lower  and  center  left)  record  to  whom  the  plants  were  sent  and  when.  The  sixty- 
word  field  label  (center)  is  attached  to  every  shipment  of  plants  sent  out,  and  the  metal  slug  from 
which  the  tags  are  made  Is  kept  on  file. 
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If  for  any  reason  whatever  it  should  be  desirable  to  annihilate  some  newly 
introduced  plant,  this  system  will  facilitate  immensely  the  work  of  extermi- 
nation. 

It  is  now  recognized  that  plants  require  the  same  careful  treatment  with 
regard  to  their  diseases  that  human  beings  do,  for  certain  of  these  diseases 
are  quite  as  infectious  and  as  fatal  to  plants  in  large  plantations  as  cholera 
and  smallpox  are  to  man  in  congested  cities.  Foe  this  reason  the  United 
States  Government  has  prohibited  the  bringing  in  of  new  plants  from  out 
of  the  way  regions  except  by  special  Federal  permit  or  through  the  Govern- 
ment Ofl9ce  of  Plant  Introduction,  and  a  syst^n  of  inspection  and  quarantine 
has  been  worked  out  so  that  every  new  plant  coming  in  is  examined  by  every 
known  method  to  detect  the  presence  of  diseases.  To  facilitate  this  careful 
microscopic  examination  of  all  material,  and  give  any  necessary  hospital 
treatment  to  diseased  or  suspectedly  infected  plants,  a  special  quarantine- 
inspection  house  and  plant-detention  greenhouse  has  been  built,  the  first  of  its 
kind  in  the  world  so  fiir  as  I  am  aware.  This  house  contains  an  inspecting 
room  that  is  insect  proof,  with  cement  floor  and  walls.  There  are  operating 
tables  which  can  be  disinfected  with  corrosive  sublimate,  ice  chests  in  which 
plant  material  can  be  stored  at  a  constant  temperature  which  will  ke^  it 
alive,  a  fumigating  cylinder  in  which  plants  can  be  put  and  fumigated  with 
hydrocyanic  add  gas,  and  an  incinerator  in  which  all  diseased  material  is 
burned  to  ashes. 

Connected  with  this  inspection  room  is  a  series  of  small  greenhouse  compart- 
ments made  insect  tight  with  fine  mesh  copper  screens,  each  independent  of  the 
other,  like  wards  in  a  hospital.  Into  these  all  suspected  plants  are  put  and 
forced  into  growth  (incubated)  to  determine  whether  the  diseases  which  they 
were  suspected  of  having  are  of  a  parasitic  and  dangerous  nature. 

After  passing  through  this  quarantine  house  the  plants  are  either  declared 
free  to  be  sent  out  to  experimenters  scattered  over  the  country,  or  are  sent  to 
special  gardens  or  other  greenhouses  which  are  periodically  inspected  by  the 
various  officers  of  the  Federal  Horticultural  Board. 

It  is  believed  that  this  equipment  safeguards  the  country  from  the  introduc- 
tion of  any  dangerous  insect  or  fungous  pest  through  the  Government  agency, 
and  will  insure  the  introduction  of  a  new  crop  rid  of  the  diseases  to  which  it 
is  heir  in  its  native  country.  This  is  what  might  be  called  the  negative  side  of 
plant  introduction  work.  On  the  positive  side  tliis  governmental  organization 
must  be  prepared  to  meet  all  the  reasonable  demands  of  the  plant  growers  of 
the  country  for  new  plants,  and  be  able  to  supply  the  growers  promptly  with 
a  small  amount  of  any  desirable  new  variety  from  abroad. 

With  such  an  organization  a  very  large  amount  of  introduction  work  can  be 
done ;  hundreds  of  thousands  of  new  plants  can  be  distributed  to  experimenters 
annually.  Since  the  United  States  Department  of  Agriculture  organized  its 
Office  of  Foreign  Seed  and  Plant  Introduction  in  1808,  over  41,000  plant  intro- 
ductions have  been  made.  Some  of  these  are  to-day  making  ten  times  more 
wealth  every  year  for  the  farmers  of  the  United  States  than  the  Government 
has  expended  upon  all  the  introduction  work  since  it  started.  The  durum 
wheat  alone,  one  of  Russia's  gifts,  is  worth  now  to  us  over  $80,000,000  a  year. 
A  hundred  years  ago  mission  padres  came  from  the  west  coast  of  South  Amer- 
ica bringing  the  alfalfa  plant  with  them  into  our  great  western  country,  and 
to-day  our  railway  trains  travel  for  hours  through  vast  flelds  of  this  great 
food-producing  plant  Peru  has  recently  sent  us  a  new  variety  better  than 
the  old  one  for  our  southwestern  irrigated  areas. 

Bgypt  has  given  us  her  long-staple  cotton,  and  profitable  flelds  of  it  are 
being  cultivated  in  our  southwestern  coantry.    We  have  also  from  Africa  the 
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kafflrs,  mllos,  and  feterita  sorghums,  those  drought-resistant  grain  crops  which 
grow  where  corn  fails. 

Japan  has  sent  us  short-licerneled,  early-maturing  rices,  which  have  borne 
large  crops  of  grain  in  regions  of  America  unsuited  to  the  growth  of  the  sorts 
which  we  already  had.  She  has  sent  us  her  most  popular  fruit  tree,  the 
Japanese  persimmon,  and  also  the  Satsuma  orange,  and  her  beautiful  flowering 
cherry  trees  in  all  their  varieties  of  loveliness.  She  has  given  us  the  soy  and 
adzuki  beans,  great  soil  Improvers  and  oil-producing  crops  for  our  southern 
fields.    She  is  now  sending  us  many  of  her  wonderful  bamboos. 

From  China  come  many  fine,  hardy  plants;  a  dry  land  wild  peach,  for 
example,  to  be  used  as  a  stoclc  for  peach,  plum,  almond,  and  apricot  in  cold  or 
arid  regions;  hardy,  blight-resistant  pears;  giant  persimmons;  a  rapidly  grow- 
ing dry  land  elm ;  a  hardy,  cold-resistant  bush  cherry ;  the  delicious  litchi,  a  new 
fruit  suited  to  Florida  and  California ;  and  a  host  of  beautiful  ornamental 
trees,  shrubs,  and  plants,  such  as  the  new  Regal  lily,  the  hardy  Rosa  hugonis, 
the  white  barked  pine,  and  many  others. 

From  Brazil  has  Just  come  a  new  forage  grass,  Capim  de  Angola,  more  pro- 
ductive than  the  ordinary  forms  of  Para  grass  grown  in  this  country.  This  is 
already  attracting  the  attention  of  some  of  our  southern  cattle  growers  on  the 
Bverglades  of  Florida. 

The  Amir  of  Afghanistan,  most  secluded  of  all  monarchs,  has  sent  the 
white  mulberry  tree,  whose  fruits  are  dried  by  his  people  and  form  a  nutritions 
and  valuable  food,  so  valuable  in  fact  that  the  trees  are  planted  everywhere 
over  the  hillsides  and  the  fruits  gathered  and  dried  by  the  ton. 

India  has  given  to  our  hemisphere  one  of  the  best  of  all  the  fruits,  the  mango. 
She  has  sent  the  best  of  her  hundreds  of  varieties  and  many  of  these  have 
already  fruited  out  and  proven  superior  to  any  so  far  found  in  the  Western 
Hemisphere.  When  once  the  North  American  public  learns  how  delicious 
these  grafted  mango  fruits  are,  a  great  trade  is  sure  to  spring  up. 

The  West  Indian  Islands  have  furnished  the  dasheen,  a  close  relative  of  the 
Pacific  Islands  taro,  which  for  many  years  has  been  a  staple  root  crop  there, 
and  it  is  being  successfully  grown  in  our  southern  States. 

The  Dutch  East  Indies  has  supplied  that  most  delicious  of  all  tropical  fruits, 
the  mangosteen,  the  acclimatization  of  which  in  the  American  Tropics  has  Just 
begun,  and  for  which  weak-rooted  tree  all  the  related  species  should  be  gathered 
together  and  used  as  stocka 

Although  most  of  the  fruit  trees  of  the  Annona  class  are  already  inhabitants 
of  our  western  world,  the  best  varieties  have  been  so  scattered  that  it  has 
been  hard  for  anyone  to  tell  which  to  plant  We  have  gathered  as  many  of 
these  forms  together  as  we  could  get  and  have  begun  to  breed  and  select  them. 

The  plant  introduction  possibilities  of  any  country  are  great,  but  the  range 
of  plants  which  can  be  grown  in  a  region  where  cold  weather  never  occurs  is 
greater  than  in  one  where  every  few  years  scores  of  species  are  killed  outright 
by  the  cold. 

Nowhere  in  South  or  Central  America  is  it  what  we  North  Americans  call 
really  cold.  The  temperatures  which  sometimes  occur  here  in  Washington 
would,  if  they  visited  the  lands  of  our  southern  neighbors,  scorch  their  forests 
and  make  them  look  as  though  some  gigantic  forest  fire  had  passed  over  them, 
killing  outright  thousands  of  species.  The  coldest  weather  in  Patagonia  is 
almost  the  same  as  that  of  northern  Florida  and  the  Carolinas  during  their 
occasional  cold  waves,  and  the  only  area  of  this  country  where  the  high  alti- 
tude plants  of  the  Andes  appear  to  thrive  is  in  the  cool  coastal  climate  of 
California. 
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The  possibilities,  therefore,  of  plant  introduction  in  the  great  warm  countries 
of  this  hemisphere  are  not  limited  strictly  by  the  frost  line,  as  they  are  In  the 
cold  northern  parts  of  it  In  the  United  States  there  are  barely  a  few  thousand 
square  miles  of  frostless  country,  whereas  in  South  and  Central  America  there 
are  millions  of  such  square  miles. 

I  have  picked  out  a  few  of  the  useful  plants  with  which  the  office  I  have 
the  honor  to  represent  is  at  the  present  time  experimenting,  and  will  pass  their 
portraits  before  you  in  quiclc  succession  in  order  to  show  you  some  of  the  tilings 
which  are  waiting  to  be  introduced  Into  all  the  Americas  and  which  when 
introduced  will  enrich  them  in  one  way  or  another. 

The  oriental  persimmon  is  represented  by  hundreds  of  varieties  and  several 
species  in  both  China  and  Japan,  and  it  is  there  one  of  the  most  important 
fruits.  Hundreds  of  thousands  of  trees  have  l>een  set  out  in  the  United  States, 
and  its  Importance  is  beginning  to  be  appreciated.  The  longer-lived,  large- 
fruited  Chinese  forms  we  have  Just  secured  during  the  past  nine  years.  Some 
of  them  bear  fruits  devoid  of  tannin,  while  still  hard.  Some  when  dried  are 
as  valuable  as  figs,  and  tons  of  them  are  conserved  by  the  villagers  of  the 
Shantung  and  other  Provinces  of  China.  The  tropical  forms  of  the  Orient 
have  not  yet  been  properly  studied,  but  when  they  are  they  will  no  doubt 
prove  promising  possibilities  for  South  and  Central  America. 

The  deserts  of  the  Old  World  have  been  utilized  for  centuries  by  extensive 
plantations  of  the  date  palm,  and  the  experiments  of  the  United  States  Depart- 
ment of  Agriculture,  begun  In  1898«in  Arizona  and  California,  prove  that  the 
hottest  deserts  of  the  Western  Hemisphere,  If  capable  of  Irrigation,  can  be 
filled  with  these  remarkably  prolific  fruit-bearing  trees,  which  are  adapted,  as 
few  others  are,  to  extreme  heat  and  a  high  degree  of  alkali  In  the  soil. 

The  Chinese  and  Japanese  timber  bamboos  are  very  different  things  from 
any  of  the  South  American  bamboo  species.  They  produce  much  more  valuable 
woods,  which  can  be  used  for  the  manufacture  of  much  more  delicate  articles 
of  furniture  and  basketware.  They  do  not  remain  as  clumps,  but  form  exten- 
sive forests  stretching  for  miles  over  the  hillsides,  and  In  addition  to  prevent- 
ing erosion  by  means  of  their  underground  rhizomes,  they  produce  the  most 
beautiful  of  all  landscape  effects.  Their  young  shoots  are  among  the  most 
delicate  of  all  vegetables.  In  the  United  States  both  the  shoot-bearing  and  the 
timber  species  are  succeeding  on  an  experimental  scale. 

The  dasheen  is  already  known  in  the  West  Indies  and  elsewhere  in  South 
America,  but  the  varieties  of  this  species  differ  much  In  excellence  of  flavor. 
The  best  out  of  a  hundred  or  more  varieties  which  we  have  selected  Is  worthy 
of  being  called  to  the  attention  of  those  whose  lands  are  moist  and  rich  enough 
to  grow  them.  The  Pacific  Islands  have  varieties  which  before  they  become 
extinct  deserve  trial  in  South  and  Central  America. 

We  have  canvassed  the  world  for  alfalfas  and  introduced  over  1,000  strains 
or  varieties  for  trial,  inchulinpr  the  Siberian  and  Turkestan  hardy  forms,  a 
Peruvian  and  an  Arabian  variety  for  irrigated  lands.  Of  forage  grasses  suited 
to  all  the  Americas,  there  are  probably  a  host  of  yet  unexploited  species ;  two, 
at  least,  however,  have  been  sufficiently  successful  in  this  country  to  merit  the 
attention  of  other  countries.  The  Sudan  grass  for  dry  lands  has  had  a 
phenomenal  success  In  our  Southwest,  reaching  as  far  north  as  the  Canadian 
line  on  the  Pacific  coast,  and  the  Rhodes  grass  from  South  Africa  has  shown 
Itself  peculiarly  adapted  to  the  subtropical  conditions  of  our  Gulf  States. 
Stock  eat  them  both  greedily,  and  they  are  almost.  If  not  quite,  as  nutritious 
as  timothy,  the  standard  hay  producer  in  this  country. 
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The  tung  or  wood-oil  tree  (Aleuriies  fordii)  from  the  Yangtse  Valley,  which 
yields  a  very  valuable  drying  oil,  used  extensively  in  varnish  and  paint  manu- 
facture, is  growing  successfully  In  small  orchards  in  our  Southern  Statee.  A 
south  Chinese  form  (A,  motUana)  and  a  strictly  tropical  species  {A,  moluooana) 
can  both  doubtless  be  cultivated  in  many  portions  of  South  and  Central 
America,  although  too  tender  for  any  of  our  territory  except  Porto  Rico  and 
Ebiwaii. 

The  oriental  mangoes  from  British  India  surpass  in  flavor,  size,  and  free- 
dom from  fiber  any  of  the  mangoes  of  the  Western  Hemiiaqphere ;  in  fact,  it 
could  almost  be  said  until  a  comparatively  short  time  ago  that  there  were  no 
good  mangoes  on  our  side  of  the  world.  Mango  orchards  have  begun  to  be 
planted  in  Florida,  Hawaii,  and  Porto  Bico,  and  when  some  of  the  problems 
of  productivity  have  been  solved,  the  mangoes  will  doubtless  be  planted  on  a 
commercial  scale.  It  is  certain  that  South  and  Central  America  should  be 
testing  out  these  oriental  varieties. 

The  mangosteen,  notwithstanding  the  f^ct  that  it  is  one  of  the  sprightly 
flavored  fruits  of  the  Tropics  and  a  great  favorite  in  the  Dutch  East  Indies, 
has  never  been  properly  studied  by  horticulturists.  It  has  a  poor  root  system 
and  needs  a  new  stock,  which  \b  not  so  particular  with  regard  to  soil  conditions. 
It  is  only  one  of  a  large  genus  of  fruit  plants,  the  fruits  of  most  of  which  have 
not  even  yet  been  tasted  by  civilized  people.  Some  of  these  should  find  a  home 
in  the  Tn^ics  of  the  Western  World,  and  a  large  trade  in  the  mangostem 
would  certainly  be  the  result. 

It  has  been  a  strange  experience  to  watch  the  progress  made  in  this  country 
by  a  little  green  fruit  from  Uruguay  and  Paraguay,  called  the  feijoa  (Feijoa 
MllouHana).  Unexpectedly  it  has  shown  itself  to  be  hardy  in  the  Gulf  Sta<w« 
of  this  country,  and  the  plant  has  proved  in  many  respects  an  Ideal  dooryard 
shrub,  furnishing  one  of  the  most  aromatic  fruits  known. 

A  new  industry  to  the  Western  Hemisphere,  although  centuries  old  in 
China,  is  the  tsao  or  Chinese  Jujube.  This  lujube  tree  is  related  to  the  Bra- 
zilian lua,  which  is  found  in  the  State  of  Bahia,  but  is  f^r  superior  to  it, 
being  represented  by  large  fruited  varieties  of  delicate  flavor,  both  when  eaten 
fresh  and  particularly  as  prepared  fruits.  Plants  are  being  propagated,  and 
many  thousands  will  be  sent  to  experimenters  in  this  country  next  year. 

There  are  so  many  species  of  the  f&mily  to  which  the  cherimoya  belongs, 
and  they  are  such  delicious  fruits,  and  it  has  been  shown  that  they  can  be 
crossed  and  hybridized  so  readily  that  it  would  seem  as  though  a  great  field 
for  the  improvement  of  this  class  of  fruits  were  opening,  and  collections  of  the 
rollinia,  the  araticnm,  the  ilama,  as  well  as  varieties  of  the  cherimoya,  sugar- 
apide,  souTBop,  etc.,  have  been  gotten  together  by  the  United  States  Depart- 
ment of  Agriculture. 

In  Java  and  the  Philippines  there  is  another  new  fruit  which  I  can  not 
refrain  from  mentioning,  because  it  is  such  a  delicious  one  and  appears  to  have 
almost  completely  escaped  the  attention  of  horticulturists  in  the  western 
Tropics.  It  is  the  doekoe  or  langsat  (LanHum  domesticum) ,  Its  straw- 
colored  fruits  should  ship  well,  and  its  distinctly  characteristic  flavor  appeals 
to  the  palate  of  those  unaccustomed  to  the  aromatic  flavors  of  many  tropical 
fruits. 

Did  time  and  your  patience  permit  I  could  throw  upon  the  screen  in  quick 
succession  pictures  illustrating  scores  of  less  well  studied  out  plant  possibilities 
which  are  open  to  us  and  which  in  the  course  of  time  will  no  doubt  be  worked 
out  somewhere  on  this  side  of  the  world  and  result  in  industries  which  will  feed 
millions  of  people. 
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Mnch  of  commerce  is  an  exchange  of  plant  products.  We  have  little  con- 
ception of  the  gigantic  commerce  which  is  beginning  now  to  flow  back  and 
forth  from  north  and  south  over  the  oceans  of  this  hemisphere.  The  northern- 
grown  fruits  and  grain  products  will  fill  the  steamers  going  south,  whereas  the 
tropical  fruits  and  multitudinous  plant  productions  of  the  Tropics  will  flU  the 
holds  of  the  northbound  vessels,  and  every  new  plant  culture,  whether  it  devel- 
ops in  the  northern  or  the  southern  continents  will  add  its  share  to  this  great 
commerce  of  the  future. 

With  the  establishment  in  each  country  of  South  America  of  Government 
plant  introduction  and  quarantine  services,  which  should  be  closely  associated 
and  work  together  to  keep  out  undesirable  plant  and  insect  pests  of  all  kinds 
and  at  the  same  time  bring  in  the  useful  plants,  there  will  grow  up  an  exchange 
between  these  Governments  and  that  of  the  United  States  of  the  thousands  of 
food  and  other  economic  plants  upon  which  great  new  industries  will  be  built 
The  exchange  of  plants  has  already  begun,  and  in  some  of  the  South  American 
countries  services  are  being  built  up,  but  their  full  importance  has  not  yet 
been  sufficiently  recognized  by  their  respective  Governments.  Over  4,000  ship- 
ments of  plants  and  seeds  were  made  last  year,  mainly  to  the  officials  of  for- 
eign countries,  by  the  Office  of  Seed  and  Plant  Introduction  of  the  United 
States  Department  of  Agriculture,  and  many  of  these  were  in  exchange  for 
similar  courtesies  shown  this  Government  by  these  foreign  officials.  The  way 
is  open,  therefore,  for  such  friendly  interchange  of  food  plants,  and  all  that  is 
needed  to  make  it  one  of  the  great  factors  of  friendly  cooperation  is  to  recognize 
the  importance  of  it  and  organize  in  each  country  the  Government  madilnery 
to  build  it  up. 

Plant  breeding  is  a  factor  in  agriculture  which  is  destined  to  play  a 
gigantic  rOle  in  the  production  of  all  classes  of  plant  raw  products,  and  its  era 
is  Just  beginning.  The  materials  for  breeders  are  scattered  all  over  the  world, 
and  unless  there  is  some  machinery  to  collect  them  and  aid  the  breeder  to 
breed  them  some  of  the  greatest  accomplishments  of  plant  production  will  be 
indefinitely  postponed. 

About  14  years  ago  in  the  small  yard  of  the  late  Prof.  William  Saunders,  of 
Ottawa,  Canada,  a  handful  of  wheat  from  Calcutta  was  planted.  One  of  these 
Calcutta  plants  was  crossed  on  a  Red  Fife  wheat  plant,  and  out  of  this  mingling 
of  the  protoplasms  of  an  East  Indian  with  a  Canadian  variety  came  not  a  wheat 
for  more  temperate  regions  but  on  the  contrary  a  wheat  which  will  grow  far- 
ther north  because  it  matures  in  10  days  less  time.  I  rode  this  summer  through 
hundreds  of  miles  of  fields  of  this  Marquis  wheat,  a  new  and  superior  variety, 
which  is  already  beginning  to  earn  many  millions  of  dollars  a  year  for  the 
Canadian  wheat  growers.  Such  work  as  this  is  beginning  to  be  done  in  many 
parts  of  the  world,  and  its  possibilities,  though  slow  to  materialise,  are  so  great 
potentially  that  every  effort  should  be  made  to  encourage  it  on  a  grand  scale. 
There  should  be  thousands  of  plant  breeders  at  work  on  all  of  our  cultivated 
crops  trying  in  every  way  possible  to  combine  and  incorporate  into  them  new 
and  valuaUe  characters  found  now  in  wild  forms.  The  establishment  in  each 
ootmtry  of  Government  institutions  of  plant  Introductiati  should  do  this  great 
service,  and  not  only  gather  for  the  plant  breeders  of  each  country  the  plants 
which  are  to  be  crossed,  but  give  to  the  resulting  hybrids  and  crosses  the  widest 
possible  trial  in  the  country  of  their  origin  and  in  foreign  lands  as  welL 

Lest  there  lurk  in  the  minds  of  some  the  thought  that  this  free  exchange  of 
plant  varieties  might  impoverish  the  growers  who  originate  the  variety  and 
enrich  others  in  a  foreign  country,  it  may  be  well  to  point  out  the  difficulties 
which  the  best  organized  corporations  encounter  to  keep  secret  even  their 
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chemical  processes  aDd  the  futility  of  all  attempts  which  have  ever  been  made 
to  prevent  a  desirable  plant  variety  which  forms  tlie  basis  of  an  industry  from 
becoming  the  common  property  of  the  cultivators  of  the  world.  This  futility  is 
apparent  to  all  intelligent  cultivators;  in  fact,  it  is  almost  Inconceivable  that 
an  industry  of  any  large  number  of  growing  plants  could  be  so  guarded  that 
a  traveler  to  the  region  could  not  secure  so  much  as  a  single  cutting  or  a  single 
seed  from  which  In  a  brief  time  millions  of  Individuals  could  be  propagated. 
Agricultural  monopolies  must  be  of  another  character,  such  as  some  superiority 
of  flavor  or  other  quality  produced  by  the  peculiar  natural  conditions  of  the 
place  In  which  the  plant  Is  grown.  Let  us  recognize,  then,  that  we  have  these 
plants  to  give  away;  that  they  may  be  gigantic  gifts  from  one  country  to 
another ;  and  that  their  exchange  should  not  be  left  to  chance. 


HOW  AN  ANIMAL  GROWS. 

By  H.  J;  WATERS, 
President  Kansas  State  Agricultural  College, 

In  a  mining  enterprise  a  stage  of  development  is  soon  reached  In  which 
ways  must  be  devised  for  working  lower  grade  ores.  In  every  successful  manu- 
f!acturing  enterprise  the  constant  effort  is  to  utilize  the  waste. 

We  have  reached  the  stage  In  our  agricultural  development  when  we  are 
seeking  to  devise  ways  of  farming  low-grade  soils  or  farming  In  regions  with 
nnpropitlouB  climates.  Similarly,  we  are  trying  to  make  good  meat  out  of 
low-grade  feed  and  under  conditions  which  we  have  hitherto  considered  to 
be  unfavorable  to  domestic  animals. 

A  necessary  prerequisite  to  success  in  such  an  undertaking  is  a  knowledge  of 
how  the  animal  grows;  under  what  conditions  it  may  attain  normal  develop- 
ment; and  what  factors  other  than  heredity  affect  size,  form,  and  functional 
capacity. 

The  controversy  is  age-old  between  those  who  breed  the  animals  and  those 
who  feed  them  through  the  period  of  their  development  as  to  who  bears  the 
larger  responsibility  for  their  size,  their  form,  and  their  functional  activities 
when  mature. 

In  general,  it  has  been  assumed  that  both  have  contributed  in  an  important 
way  to  the  final  result,  and  likewise  that  within  certain,  though  very  faintly 
defined,  limits  the  extra  activities  or  intelligence  of  the  one  might  easily  com- 
pensate for  or  overcome  the  laxity  of  effort  or  the  blunders  of  the  other. 

This  notion  implies  that  the  feeder,  for  example,  might  by  correct  methods 
counteract  or  overcome  to  a  considerable  extent  the  mistakes  of  the  breeder 
and  make  a  good  animal  or  a  good  race  of  animals  in  spite  of  poor  mating. 
It  also  implies  that  If  the  animals  are  properly  bred  they  will  turn  out  well, 
even  though  not  fed  with  the  highest  degree  of  skill  or  with  the  greatest  intel- 
ligence, and  that  the  qtality  would  be  maintained  under  poor  feeding  for  many 
generations. 

Lying  at  the  foundation  of  progress  in  animal  production  is  a  clearer  knowl- 
edge than  we  now  possess  of  the  limitations  of  heredity  and  nutrition  In  their 
influence  upon  the  animal  when  mature  and  a  definite  knowledge  as  to  whether 
the  deficiencies  of  one  may  to  any  practical  degree  be  supplied  by  the  other. 
Such  knowledge  would  immediately  lead  to  a  more  definite  division  of  the  re- 
q;N>nsibility  of  those  who  breed  the  animals  and  of  those  who  subsequently 
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feed  them.  It  does  not  matter  that  the  breeder  and  the  feeder  are  in  many 
Instances  one  and  the  same  person.  These  are  separate  and  independent  opera- 
tions, requiring  for  their  most  intelligent  performance  an  exact  kowledge  of 
what  is  to  be  accomplished  and  of  what  part  each  operation  plays  in  the  final 
outcome.  With  this  knowledge,  we  should  have  much  less  waste  of  effort 
through  attempts  to  accomplish  with  feed  those  things  which  may  alone  be 
accomplished  through  breeding  and  by  trusting  to  pedigree  those  things  for 
which  feed  alone  is  responsible. 

Undoubtedly  the  size  an  animal  attains  within  the  limits  fixed  by  heredity 
is  determined  by  nutrition.  We  know  that  an  animal  by  growing  at  the  maxi- 
mum rate  fixed  by  heredity  until  fully  grown  will  attain  the  maximum  sixe. 
But  it  does  not  follow,  as  has  been  assumed  by  many,  that  this  is  the  only  way 
in  which  an  animal  may  even  approximate  normal  size. 

The  Tiew  that  an  animal  has  only  a  single  and  a  hard-and-fast  way  of 
attaining  normal  size,  and  that  this  way  presupposes  an  ample  and  suitable 
food  supply  every  day  from  the  beginning  to  the  end  of  the  period  of  growth,  is 
contrary  to  our  knowledge  of  biology.  We  know,  for  example,  that  the  animal 
organism  has  not  reached  its  present  state  of  development  by  so  well  com- 
missaried  a  route.  Any  race  of  plants  or  animals  which  did  not  possess  the 
power  to  get  along  and  to  attain  full  size  under  any  except  the  most  favorable 
conditions  of  nourishment  which  nature  afforded  would  have  perished  long  ago. 

We  know  that  the  animal  has  several  ways  of  reaching  normal  size,  and  we 
know  that  in  farm  practice  reliance  is  usually  not  placed  upon  any  single  way 
of  attaining  this  end.  The  law  of  physiological  compensation  seems  to  apply 
with  special  force  in  the  matter  of  growth  of  animals. 

We  now  have  reason  to  believe  that  in  attaining  its  stature  and  size  the 
animal  has  recourse  to  any  or  all  of  the  following  means : 

First  By  growing  steadily  and  at  the  maximum  rate  until  mature,  as  with  a 
uniform  and  adequate  food  supply. 

Second.  By  prolonging  the  period  of  growth  beyond  that  which  is  normally 
required  to  reach  complete  maturity,  thus  making  up  In  time  what  was  lost 
in  rate.  Of  course,  there  is  a  limit  beyond  which  this  modification  of  the 
ordinary  process  of  growth  may  not  go.  Experiments  conducted  at  the  Missouri 
and  Kansas  stations  show  that,  within  limits,  development  and  maturity  are 
more  matters  of  nutrition  than  of  age.  A  12-month-old  calf,  for  example, 
fed  to  the  limit  of  the  herdsman's  skill  will  be  more  mature  in  muscle  tissue, 
as  measured  by  the  relative  diameter  of  the  fibers  and  the  composition  of  the 
lean  meat,  than  a  similar  animal  24  months  of  age  which  has  been  sustained 
on  a  low  nutritive  plane.  The  bones  of  the  highly  nourished  calf  will  be  more 
mature  than  are  those  of  the  meagerly  fed  animal,  as  indicated  by  their  size, 
composition,  and  structure. 

Within  limits,  which  have  not  been  determined,  the  tissues  of  animals  on  a 
low  plane  of  nutrition  appear  to  fail  to  mature,  and  consequently  are  capable 
of  making  growth  after  the  time  when,  under  a  more  liberal  system  of  nour- 
ishment, the  tissue  would  have  become  mature  and  incapable  of  further  devel- 
opment. 

Eckles^  has  shown  that  liberally  fed  dairy  heifers  attained  sexual  maturity 
at  between  8  and  9  months  of  age,  while  similar  heifers  sparingly  fed  matured 
sexually  at  from  12  and  13  months  of  age.  Thus,  sexual  maturity  was  delayed 
nearly  50  per  cent  on  the  average  by  sparse  feeding,  reckoning  from  birth.  The 
extreme  range  in  individuals  was  from  5|  months  under  heavy  feeding  \o 
161  months  under  sparse  nourishment. 

^  Missouri  Bxpeiiment  Station,  Bulletin  No.  185. 
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We  have  reason  to  believe  that  the  skeleton  reaches  full  maturity  first  and 
the  muscle  tissue  next  The  fat  cells  may  retain  their  powers  of  generation 
and  development  long  after  the  animal  is  fully  mature  as  far  as  its  capacity 
to  increase  in  skeletal  or  muscle  tissue  is  concerned. 

Third.  The  fact  that  tissues  remain  young,  so  to  speak,  during  periods  of 
Bjparse  nourishment  gives  the  animals  another,  and  in  farm  practice  a  very 
important,  means  of  overcoming  the  effects  of  retarded  development  in  its 
capacity  to  consume  relatively  large  quantities  of  food  and  make  for  a  time  a 
very  rapid  gain. 

In  experiments  made  by  the  writer  both  at  Missouri  and  at  Kansas  with  ani- 
mals which  had  been  held  at  maintenance  for  from  6  to  12  months  and  then 
given  all  the  feed  they  would  eat,  the  rate  of  feed  consumption  and  the  rate 
of  gain  were  out  of  all  proportion  to  those  of  other  animals  similarly  bred  and 
of  the  same  age,  but  which  had  been  fed  liberally  from  the  beginning.  For 
example,  a  steer  which  had  been  retarded  consumed  for  a  while  more  than 
80  pounds  of  grain  and  a  corresponding  amount  of  hay  per  1,000  pounds  of 
live  weight,  while  steers  which  had  been  liberally  fed  from  the  beginning  con* 
sumed  only  15  pounds  of  grain  per  1,000  pounds  of  live  weight 

The  gain  in  live  weight  of  the  previously  retarded  steer  was  as  liigh'as  6 
pounds  a  day  for  a  time,  while  the  rate  of  gain  of  the  well-developed  animals 
was  from  2  to  21  pounds  a  day. 

Fourth.  The  growth  of  certain  parts  of  the  body  continues  after  the  growth 
of  other  parts  of  the  body  has  ceased.  Thus,  t^e  growth  process  appears  to  be 
more  deep-seated  and  more  difficult  to  check  in  some  organs  and  parts  of  the 
body  than  in  others.  The  results  of  experiments  at  Missouri  showed  that  in 
height  growth  in  young  cattle,  when  fed  a  starving  ration  following  a  period  of 
liberal  nourishment,  there  was  no  appreciable  diminution  of  the  rate  of  increase. 
In  a  word,  animals  subsisting  on  a  ration  which  was  insufficient  to  maintain 
body  weight  and  on  which  they  were  slowly  starving  maintained  as  rapid  height 
growth  for  60  days  or  80  days  as  animals  of  similar  breeding,  age,  and  previous 
treatment  which  were  receiving  all  the  nourishing  food  they  would  eat 

In  another  experiment  a  steer  was  alternately  fed  all  it  would  eat,  and  only 
so  much  was  required  to  maintain  body  weight.  For  the  first  30  to  00  days  of 
each  period  there  was  no  difference  observable  in  the  rate  of  height  growth  as 
between  feeding  to  the  limit  of  the  appetite  and  feeding  only  for  the  mainte- 
nance of  body  weight 

The  results  of  a  chemical  analysis  of  the  bodies  of  the  animals  which  in- 
creased in  height  while  on  a  starving  ration  when  compared  with  the  composi- 
tion of  the  bodies  of  animals  which  were  slaughtered  at  the  beginning  of  the 
experiment  and  which  may  be  assumed  to  represent  the  composition  of  the 
bodies  of  animals  which  were  slaughtered  at  the  beginning  of  the  experiment, 
and  which  may  be  assumed  to  express  the  composition  of  the  experimental  ani- 
mals at  the  beginning  of  theperiod  of  low  feeding  show  that  eight  months  old 
steers,*  when  fed  for  six  months  so  as  to  lose  approximately  one-half  a  pound 
in  live  weight  daily,  showed  an  increase  in  weight  of  skeleton  and  in  total  ash 
and  total  phosphorus  of  the  skeleton.  Similar  steers  fed  for  six  months  on  a 
ration  sufficient  to  maintain  body  weight  showed  the  same  result  but  not 
appreciably  greater  gains  in  skeleton. 

Jackson '  found  in  a  later  study  of  young  albino  rats  (mus  norvegicua  albinus) 
that  certain  organs  gained  in  weight,  others  remained  stationary,  and  others 

/liinoiiri  Bzpeiiment  Station.    UnpnbllBbed  resolts. 

*>  Changes  in  the  Relatlye  Weights  of  the  Yartous  Parts,  Systems,  and  Organs  of  Young 
Albino  Rats  Held  at  Constant  Body  Weight  by  Underfeeding  for  Varions  Periods.  By 
C.  M.  Jackson,  Institute  of  Anatomy,  University  of  Minnesota.  Journal  of  Bxperlmental 
Zoology,  y.  19,  No.  2,  Aug.,  1916. 
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lost  in  weight  under  a  system  of  noorishment  in  which  a  stationary  body 
weight  was  maintained  by  restricting  the  amount  of  food.  Dr.  Jackson  divided 
the  viscera  into  three  groups  with  respect  to  the  changes  wiiich  occurred  in 
their  weights  as  follows: 

Group  1  shows  the  organs  with  marked  growth  tendency  to  be  the  skeleton, 
eyeballs,  q>inal  cord,  alimentary  canal,  testes,  hypophysis,  and  8iq>rarenal  glands. 
Group  2,  which  approximately  maintains  constant  weight,  includes  the  muscu- 
lature, brain,  heart,  kidneys,  and  liver.  Group  8,  those  which  fail  to  maintain 
their  weight  when  the  body  weight  is  held  constant,  includes  the  integument, 
lungs,  thyroid  gland,  ovaries,  spleen,  and  thymus. 

Dr.  Jackson  adds: 

Thus,  on  the  low  plane  of  jiutrition  in  the  young  body  maintained  at  con- 
stant weight,  the  growth  capacity  appears  weakest  in  the  skin  and  strongest  in 
the  skeletal  system.  This  is  in  striking  contrast  with  the  normal  growth 
process  of  corresponding  ages,  during  which  the  musculature  Increases  with 
relatively  great  rapidity  and  the  skeleton  lags  behind  relatively.  The  increase 
in  the  skeleton  during  constant  body-weight  appears  to  involve  the  ligaments 
as  well  as  the  cartilages  and  bones.  The  skeletal  growth  tends  to  proceed 
along  the  lines  of  normal  development,  as  indicated  by  decrease  in  the  water 
content,  and  by  formation  aiid  union  of  varius  epiphyses.  Another  evidence  of 
the  tendency  to  normal  development  of  the  skeleton  is  seen  in  the  increased 
r^ative  length  of  the  tail  as  compared  with  the  body  length.  The  teeth  also 
continue  to  develop  normally. 

In  the  case  already  referred  to  of  the  cattle  fed  at  the  Missouri  Experiment 
Station  on  a  submaintenance  ration,  and  in  which  there  was  a  gain  in  length 
of  leg  and  depth  of  bddy,  it  is  believed  that  the  feed  contained  more  available 
mineral  matter  than  was  necessary  to  maintain  the  ash  balance  on  the  basis  of 
a  stationary  body  weight  and  perhaps  more  available  protein  than  was  required 
to  restore  the  waste  of  body  tissue. 

It  is  to  be  observed  also  that  the  animals  at  the  beginning  of  the  period  of 
low  feeding  had  stored  on  their  bddy  considerable  fat  as  the  result  of  a  pre- 
liminary period  of  liberal  nourishment 

It  is  conceivable  that  this  fat  helped  in  the  growth  process  by  supplying  a 
part  of  the  energy  required  by  the  animal  over  and  above  that  supplied  by  the 
carbohydrates  of  the  feed  and  thus  protecting  the  proteins  of  the  food  in 
part  at  least  and  allowing  them  to  be  used  for  the  purposes  of  growth. 

We  are  accustomed  to  think  of  body  fat  as  a  source  of  energy  for  use  alone 
in  protecting  the  life  of  the  animal  by  being  drawn  upon  to  maintain  the  normal 
temperature  of  the  body  when  the  food  supply  fails ;  to  furnish  the  energy  for 
work  when  it  is  necessary  to  travel  long  distances  to  find  a  new  food  supply, 
or  a  new  water  hole,  but  we  have  not  yet  considered  fat  in  the  light  of  a  pro- 
tection also  of  the  process  of  growth.  We  know  that  the  animal  without  the 
safeguard  of  stored  fat  would  be  as  helpless  as  a  plant  upon  a  soil  without 
power  to  hold  water  or  as  a  plant  robbed  of  its  capacity  to  store  food  in  its 
root  stock  or  bulbs  with  which  to  sustain  growth  under  conditions  which  are 
not  favorable  for  drawing  upon  the  elements  of  the  soil  and  the  air. 

It  is  believed  that  if  we  deprived  the  animal  of  its  power  to  protect  the 
growth  process  by  means  of  fat  stored  in  times  when  food  is  abundant  we 
should  be  depriving  it  of  one  of  its  important  means  of  attaining  normal  size 
under  conditions  of  intermittent  food  supply. 

Fifth.  By  conserving  the  cost.  The  results  of  our  investigations  show  a 
marked  and  uniform  decline  in  the  amount  of  food  required  to  maintain  body 
weight  in  the  case  of  animals  kept  for  a  long  time  on  a  low  nutritive  plane 
as  compared  with  the  maintenance  cost  of  these  animals  closely  following  a 
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period  of  liberal  feeding.  For  example,  when  we  reduced  the  feed  of  an  animal 
which  had  been  previously  liberally  nourished  to  a  point  where  for  a  month  or 
more  there  was  a  slight  loss  in  body  weight,  an  equilibrium  was  later  estab- 
lished, and  still  later  the  animal  increased  in  weight,  the  quantity  and  quality 
of  the  food  remaining  constant.  Thus  a  ration  that  was  insufficient  to  sustain 
live  weight  at  first  was  capable  later  of  maintaining  the  body  weight  and  still 
later  of  causing  an  increase  in  weight.  Apparently  the  animal  was  able  finally 
to  grow  on  an  amount  of  food  which  following  a  period  of  liberal  nourishment 
was  incapable  of  sustaining  body  weight  For  example,  in  a  thousand-pound 
steer  11.95  pounds  of  dry  matter  was  required  to  maintain  body  weight  immedi- 
ately following  a  long  period  of  heavy  feeding,  and  7.7  pounds  of  dry  matter 
from  the  same  kind  of  food  was  sufficient  for  this  purpose  after  the  animal 
had  been  on  maintenance  four  months. 

Jackson  ^  found  the  same  to  be  true  of  albino  rats.  He  was  able  to  maintain 
stationary  weight  on  approximately  8  grams  of  feed  after  seven  weeks  of 
q[)arse  feeding,  whereas  5  grams  of  feed  had  been  required  at  the  beginning 
of  the  period.  The  results  of  a  number  of  digestion  trials  indicate  that  a  part 
of  this  economy  is  effected  through  the  more  complete  digestion  of  the  feed. 

For  example,  the  average  coefficients  of  digestion  were : ' 


How  fed. 


Total  dry 
matter 
digested. 


Protein 
digested. 


Nitrogen- 
tree  extract 
digested. 


Crude  fiber 
digested. 


Sther  ex- 
tract di- 
gested. 


roiifedt 

Moderately  fed* 

Low  plane* 

nfananoe^.. 


71.28 
76.63 
77.49 
S2.91 


06.66 
70.16 
76.01 
76.68 


77.89 
83.69 
86.14 
90.64 


42.21 
40.30 
40.46 
47.99 


77.89 
76.64 
79.63 
88.48 


1  Fed  to  the  limit  of  the  appetite. 

*  Fed  80  as  to  grow  but  not  to  fatten. 

*  Fed  so  as  to  gain  very  slowly;  about  one-fourth  of  a  pound  a  day. 

*  Fed  so  as  to  maintain  stationary  body  weight. 

A  part  of  the  difference  appears  to  be  due  to  changes  in  the  temperament  of 
the  animal.  The  first  effect  of  changing  from  liberal  to  sparse  nourishment 
is  to  increase  the  nervous  energy  wasted  in  running  about  bawling  and  seeking 
the  means  with  which  to  satisfy  hunger.  But  later  the  animal  becomes 
adjusted  to  the  low  plane  of  nourishment,  and  except  in  cold  weather  it  re- 
mains very  much  more  quiet  than  it  did  even  when  amply  fed.  The  largest 
economy,  I  believe,  is  to  be  found  here,  but  unfortunately,  under  range  and 
farm  conditions,  advantage  could  not  be  taken  of  this  law,  as  the  animal 
would  be  likely  to  put  forth  greater  effort  to  find  food  when  it  was  scarce  than 
when  it  was  abundant. 

PEBICANBNT  STUNTING. 

If  retardation  is  carried  too  far  or  made  to  extend  over  too  long  a  period, 
the  animal  loses  its  power  to  overcome  the  loss  sustained,  and  permanent 
stunting  has  been  effected.    Just  where  this  point  is  reached  we  do  not  know. 

In  our  work  with  cattle  it  has  been  found  that  the  recovery  may  not  be  com- 
plete if  the  period  of  retardation  is  made  to  extend  beyond  that  of  two  or 
three  months,  but  there  is  evidence  to  indicate  that  a  period  of  checked  or 


^  Changes  in  the  Relative  Weights  of  the  Various  Parts,  Systems,  and  Organs  of  Tonng 
Albino  Rats  Held  at  Constant  Body  Weight  by  Underfeeding  for  Yarloos  Periods.  C.  If. 
Jackson,  Institute  of  Anatomy,  University  of  Minnesota.  Journal  of  Experimental 
Zoology,  y.  19,  No.  2.  Aug.,  16. 

'Adapted  from  Missouri  Agricultural  Experiment  Station,  Research  Bulletin  No.  18. 
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delayed  development  greater  than  this  and  correq)onding  to  that  which  fre- 
quently occurs  on  the  form  or  range  from  a  shortage  of  pasturage  In  dry  seasons 
or  an  insufficient  supply  of  feed  in  winter  may  not  affect  substantially  the  siie, 
form,  or  value  of  the  beef  steer  for  market  purposes.  This,  of  course,  pre- 
supposes that  following  such  a  period  of  sparse  nourishment  there  be  ihto- 
vided  the  opportunity  through  an  abundance  of  pasturage  or  other  feed  to  make 
up  for  the  loss  sustained  during  the  period  of  sparse  nourishment 

We  have  had  several  cases  in  which  steers  which  had  been  held  on  restricted 
rations  for  long  periods  of  time,  as  much  as  four  years  in  some  instances,  had 
apparently  lost  their  power  to  utilize  large  amounts  of  feed  and  to  make  rapid 
growth  or  to  store  fat.  We  now  have  at  the  Kansas  station  two  such  steers 
which  have  been  fed  to  the  limit  of  their  appetites  for  eight  months  with  very 
little  change  in  body  weight  These  animals  are  consuming  only  slightly  more 
than  maintenance  food,  although  they  are  given  all  they  will  eat 

I  am  inclined  to  attribute  this  result  to  some  incidental  cause,  however,  as  it 
is  well  known  that  cattle  which  have  been  kept  until  6  years  of  age  or  older 
under  conditions  of  very  limited  food  sni^ly  on  the  range,  will  fatten  rapidly 
when  liberally  fed. 

THE  RELATION  OF  NUTRITION  TO  FORM. 

It  is  most  interesting  to  observe  that  in  all  our  experiments  the  development  of 
cattle  which  were  sj^aieelj  fed  was  not  in  the  same  proportion  with  respect  to 
certain  of  the  parts  of  the  body  as  was  the  development  of  cattle  abundantly 
nourished.  The  cq[>arsely  fed  animals  grew  relatively  more  in  height  than  in 
width.  Also,  in  width  of  chest  or  the  transverse  diameter  of  the  chest,  there 
was  relatively  much  less  Increase  in  the  animal  sustained  on  a  low  nutrition 
plane  than  in  those  fed  on  a  high  nutritive  plane.  The  Increase  in  width  of  hip 
relative  to  the  increase  in  height  and  relative  to  the  Increase  in  length  of  leg 
was  much  less  in  the  case  of  the  sparsely  fed  animals  than  in  those  which  were 
liberally  fed.  In  the  case  of  animals  fed  on  a  starving  ration,  as  well  as 
those  receiving  a  ration  only  capable  of  sustaining  body  weight  or  of  making 
a  very  slightly  gain,  the  increase  in  height  persisted  much  longer  than  did  the 
increase  in  width.  Thus,  the  effect  of  longHSustained  low  nourishment  is  to 
produce  an  animal  that  more  nearly  approaches  the  normal  In  height  than  in 
width. 

The  effect  of  any  considerable  period  of  retarded  development  is  very  apt  to 
be  to  refine  the  skeleton  in  the  mature  animal,  for  the  reason  already  given  that 
the  skeleton  matures  relatively  early  in  the  life  of  the  animal.  The  effect  Is  also 
to  produce  a  smooth,  well-rounded,  but  somewhat  narrow  buttock. 

The  effect  of  heavy  feeding  through  the  entire  growth  period  or  for  a  long 
time,  beginning  when  the  animal  is  young  and  when  the  skeleton  Is  plastic,  is 
to  make  a  large-boned,  coarse-Jointed,  wide  animal. 

In  skeletal  covering  the  effect  of  a  prolonged  period  of  sparse  feeding  may 
have  a  more  marked  effect,  principally  because  of  the  smaller  diameter  and 
shorter  length  of  the  muscle  fibers.  There  is  no  reason  to  believe  that  the 
capacity  of  the  animal  to  fatten  is  altered  by  such  periods  of  starving  as  were 
used  in  our  experiments. 

BEFBODUCnON   A   MODIFTINa  FACTOR. 

In  the  discussion  thus  far  we  have  dealt  with  unsexed  animals  and  have 
disregarded  the  influence  of  reproduction  upon  growth. 

Deep  seated  and  fundamental,  as  the  growth  process  has  been  shown  to  be, 
it  is  not  to  be  compared  in  this  respect  with  the  process  of  reproduction.    There- 
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fore,  when  there  is  not  sufficient  food  to  sustain  growth  and  to  fulfill  the 
requirements  of  reproduction,  growth  Is  the  first  to  suffer  and  is  completely 
checked  before  the  process  of  reproduction  is  seriously  interfered  with. 

This  has  been  very  clearly  brought  out  in  experiments  with  dairy  cows 
at  Missouri  by  Eckles,^  and  is  unmistakably  shown  by  the  results  of  investiga- 
tions by  Prof.  Beed  now  in  progress  at  the  Kansas  Experiment  Station. 

Thus,  when  the  young  ungrown  female  is  required  to  maintain  the  growth  of 
a  foetus,  as  well  as  to  sustain  growth  in  her  own  body,  she  must  have  more 
feed  than  would  be  needed  for  only  one  body.  When  the  nourishment  needed 
for  both  is  not  supplied,  the  growth  of  her  body  is  the  first  to  suffer. 

After  the  young  is  born  the  demand  upon  the  body  of  the  mother  to  nourish 
the  young  is  greater  in  many  species  than  it  is  during  the  period  of  foetal 
development  This  is  especially  true  of  females  in  which  the  tendency  to 
produce  milk  has  been  highly  developed  as  in  the  dairy  cow,  or  when  the 
demands  of  the  young  for  food  is  large  because  of  the  large  number  of  the 
young,  as  in  the  case  of  the  improved  races  of  swine.  In  such  cases  even  under 
conditions  of  the  most  liberal  feeding  following  partutition  the  mother  has 
not  the  opportunity  that  the  unsexed  animal,  such  as  the  steer  or  barrow 
or  gelding  has,  to  make  up  in  rate  of  growth  what  was  lost  in  time.  As  a 
consequence,  females  required  to  reproduce  early  in  life,  even  when  liberally 
fed,  are  generally  undersized.  The  same  law  applies  equally  to  the  male,  pro- 
vided the  reproductive  process  is  sufficient  in  extent  to  become  a  tax  upon  the 
organism. 

THB  ETFECT  OF   NUTBlTiON   ON  INTELLIGBNCE. 

Wholly  incidental  but  of  much  interest  and  importance  is  the  observation  that 
whenever  the  nourishment  of  the  young  animals  was  restricted,  either  in 
amount  or  quality,  there  was  an  unmistakable  and  striking  evidence  of  a 
retarded  develoinnent  of  the  intelligence. 

Calves  when  fed  sparsely  never  learned  to  go  into  their  own  stalls  or  to 
go  on  the  scales  to  be  weighed,  or  to  stand  quietly  to  be  measured  or  to 
have  their  photographs  taken.  Similar  animals  abundantly  nourished  quickly 
learned  to  go  to  their  own  stalls,  and  easily  fell  into  the  daily  routine  of 
weight  taking  and  the  like. 

In  another  experiment  conducted  by  the  writer  with  pigs  in  which  the 
amount  of  the  feed  was  unrestricted,  but  in  which  the  nutritive  value  of  the 
feed  was  low,  the  same  phenomena  were  observed.  There  was  without  excep- 
tion a  general  indication  of  stupidity  and  preverseness  in  all  the  animals 
which  were  poorly  nourished.  In  several  instances  where  we  later  fed  such 
animals  liberally  they  quickly  learned  the  daily  routine  and  became  quite 
as  tractable  as  those  which  had  been  abundantly  nourished  all  along. 

MBANS   OF  OVEBOOMINO  THB  TENDBNCY  TO  BBVEBT. 

Reversion  is  one  of  the  most  constant  tendencies  of  domestic  animals.  The 
tendency  is  more  marked  and  active  the  more  highly  developed  or  improved 
the  animal  is.  Reversion  is  favored  by  conditions  that  are  unfavorable  to 
development,  such  as  scarcity  of  feed  and  exposure.  All  of  our  domestic 
flnimnify  have  been  highly  specialized,  and  in  their  present  form  and  functional 
activities  represent  a  large  departure  from  ancestral  types.  In  some  races 
this  development  has  been  in  the  direction  of  their  capacity  to  convert  large 
quantities  of  feed  into  milk  and  butter,  as  in  dairy  animals.     In  others 

^Besearcta  BoUetiii  No.  196,  Missouri  Bxperiment  Station. 


Digitized  by 


Google 


00N8EBVATI0K  OF  NATUBU.  BB80UB0B8.  517 

the  deviation  has  been  in  the  direction  of  a  capacity  to  lay  eggs  for  a  long 
period  of  time.  In  some  of  our  races  of  domesticated  fowls  the  instinct  to 
sit  as  soon  as  a  setting  of  eggs  has  been  laid  seems  to  have  been  lost  In  other 
species  the  artificiality  is  with  respect  to  performing  certain  functions,  as  is 
illustrated  by  the  tendency  of  pointer  and  8e4;ter  dogs  to  hunt  birds  and  of  Ihe 
shepherd  dog  to  drive  stock. 

In  some  races  it  is  an  intensified  capacity  to  utilize  large  quantities  of  feed 
for  the  rapid  production  of  body  tissue,  and  ee^iecially  for  the  storing  of  body 
fat  in  an  early  period  of  life  and  at  seasons  of  the  year  which  in  nature  is 
abnormal.  Such  is  the  modem  beef  animal  and  with  these  functional  changes 
have  come  change  in  form,  the  most  striking  of  which  are  a  relative  diminu- 
tion in  the  length  of  leg,  a  very  large  increase  in  thickness  of  flesh  covering,  a 
relative  decline  in  size  of  the  head,  and  a  striking  widening  of  the  body  rela- 
tive to  its  height. 

Reversion  is  but  another  expression  of  the  adaptation  of  an  animal  to  its  sur- 
roundings. It  must  either  adapt  itself  to  its  environment  or  perish.  If  the 
food  supply  is  insufficient  to  maintain  the  size,  the  stature  must  be  reduced 
to  correspond  to  the  food  supply.  A  highly  developed  race  of  beef  animals, 
if  put  on  the  range,  and  with  an  intermittent  and  inadequate  food  supply,  will 
revert  toward  the  ancestral  type  much  more  rapidly  than  will  the  same  race 
under  conditions  of  uniform  and  ample  nourishment  The  ancestral  type 
toward  which  reversion  will  carry  the  improved  beef  animal  is  narrow-chested, 
thin,  narrow-hipped,  long-legged,  and  sloping  crouped. 

In  a  general  way  we  say  that  conditions  of  feeding,  breeding,  and  care 
which  were  required  to  produce  a  type  of  a  given  degree  of  excellence  are  re- 
quired to  maintain  such  type  or  excellence. 

Perhaps  this  is  true  in  the  large,  but  it  is  dear  from  what  the  stockman  has 
done  under  range  conditions  by  better  breeding  alone  and  without  modify- 
ing the  conditions  of  nourishment,  that  great  and  substantial  improvement  may 
be  made  in  the  size,  the  form,  and  quality  of  cattle,  sheep,  goats,  and  horses. 

Recently  I  saw  beef  cattle  of  splendid  type  on  the  range  which  under  a 
system  of  natural  selection  the  Texas  long  horn  and  the  Mexican  sunflsh  type 
were  produced  and  maintained. 

To  be  certain  that  a  part  of  the  superiority  of  the  cattle  was  not  due  to  the 
better  care  and  better  management  of  the  pastures,  I  was  interested  in  study- 
ing the  tyi>e  of  the  wild  hogs,  descendants  from  improved  domestic  stock, 
which  had  run  wild  and  were  shifting  for  themselves.  In  size,  form,  and 
thickness  of  flesh  these  hogs  were  vastly  superior  to  the  type  which  poor  feed 
and  natural  selection  combined  have  produced. 

In  a  word,  by  raising  the  inheritance  through  intelligent  breeding,  we  may 
do  much  to  offset  the  dwarfing  effects  of  sparse  and  intermittent  feed  supply 
or  the  ill  effects  of  using  feeds  of  low  nutritive  value. 

Some  have  suggested  that  we  are  approaching  a  time  when  we  shall  not 
need  the  specialized  beef  animal,  and  that  henceforth  we  should  be  satisfied 
with  animals  which  only  approximate  in  excellence  those  which  have  been 
developed  under  an  abundance  of  rich  grass  and  nutritious  grain.  Such  a 
theory  ignores  the  greater  need  that  we  shall  have  for  superior  inheritance 
to  offset  in  part  the  steadily  lowering  standards  of  nutrition  through  the  in- 
creased use  of  cheaper  food  materials. 
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SECURING  SETTLERS  FOR  PRIVATE  IRRIGATION  PROJECTS. 

By  H.  G.  SHEDD, 
Secretary  Shedd  Investment  Co.,  Omaha,  Nehr, 

The  year  1890  may  well  be  taken  as  approximately  the  end  of  our  Govern- 
ment's wonderful  gift  of  free  homes  to  its  people.  In  ever-increasing  volume, 
from  the  arrival  of  the  first  settlers  on  the  shores  of  Virginia  and  New  Eng- 
land, the  tide  of  population  each  decade  swept  farther  and  farther  westward, 
rapidly  filling  the  fertile  prairies  that  stretch  from  the  Alleghenies  to  the 
Roclcy  Mountains,  until,  with  the  opening  to  settlement  of  the  Oklahoma  coun- 
try, the  last  great  body  of  free  Government  land  was  occupied. 

As  President  Wilson  says  In  the  last  chapter  of  his  HIstorj'  of  the  American 
People : 

The  new  age  of  growtli  wliich  had  folio weil  th<»  war  showed  a  quickened 
pace  of  change.  *  ♦  ♦  Thoughtful  men  iHjrceivtHl  how  significant  a  thing 
it  was  that  but  five  territories  remained  in  all  the  broad  continent,  with  scat- 
tered reservations  here  and  there  in  the  farther  West,  set  apart  for  the  red 
man.  In  1889  the  Government  had  purchased  of  the  tribes  even  a  part  of  the 
Indian  Territory  which  lay  within  the  circle  of  Kansas,  Arkansas,  and  Texas, 
to  be  thrown  open  to  white  settlers — the  fairest  portion  of  it,  Oklahoma,  the 
beautiful  land  which  lay  almost  at  its  heart;  and  all  the  country  had  heard 
how  mad  a  rush  there  had  been  across  its  borders  to  secure  its  coveted  acres. 
A  host  of  settlers  50,000  strong  had  encarape<l  upon  its  very  boundary  lines  to 
await  the  signal  to  go  in  and  take  possession.  At  noon  on  the  22d  of  April, 
1889,  at  the  sound  of  a  bugle  blown  to  mark  the  hour  set  by  the  President's 
proclamation,  the  waiting  multitude  surged  madly  in,  and  the  Territory  was 
peopled  in  a  single  day.  It  was  the  old,  familiar  process  of  first  occupation 
and  settlement  carried  out  as  if  in  a  play,  the  story  of  the  Nation's  making  in 
a  brief  epitome.  Its  suddenness,  its  resistless  movement  of  excited  men 
marked  in  dramatic  fashion  the  end  of  the  day  of  settlement.  The  best  parts 
of  the  continent,  save  isolated  reservations  here  and  there,  were  taken  up ;  and 
the  stream  of  population  was  dammed  at  their  borders  only  by  the  barriers 
of  law.    When  they  were  removed  it  would  spring  forward  like  a  flood.* 

With  the  virtual  end  of  the  free  Government  lands,  so  graphically  described 
by  President  Wilson,  the  never-ending  stream  of  population  seeking  new  homes 
spread  out  over  the  great  bodies  of  privately  owned  lands,  possessing  itself 
of  the  great  ranches  of  central  and  western  Texas,  of  thousands  of  acres  held 
by  the  land-grant  railways  of  Kansas,  Nebraska,  and  the  northern  prairie 
States,  and  even  of  the  wide  expanse  of  our  northern  neighbor's  fertile  wheat 
lands.  Under  this  condition  of  lessening  areas  susceptible  to  settlement  and 
correspondingly  rapid  increase  In  values,  attention  turned  to  the  rich  valleys 
of  the  western  mountain  States,  where  thousands  of  acres  of  wild  but  fertile 
lands  awaited  only  the  proper  application  of  water  by  Irrigation  to  furnish 
homes  for  many  families.  The  years  from  1895  to  1910  witnessed  the  inception 
and  completion  of  many  irrigation  systems  of  varying  size.  The  success  of 
earlier  efforts  In  the  older  portions  of  Colorado,  Utah,  and  California,  the 
provisions  of  the  Carey  Act,  and  the  entrance  of  the  Government  into  active 
reclamation  of  large  tracts  of  arid  lands  stimulated  private  capital  to  similar 
reclamation  of  large  bodies  of  State  or  privately  owned  lands  susceptible  to 
irrigation. 

In  the  sale  and  settlement  of  large  privately  owned  bodies  of  arable  land 
In  the  prairie  States  and  western  Canada  after  1900,  special  agencies  for 
directing  the  people  to  new  districts  had  sprung  up.    Railroads  holding  land 

^Woodrow  Wilson,  History  of  the  American  People,  toI.  5.  p.  210.  Harper  &  Bros., 
New  York,  1907. 
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grants  or  desiring  quickly  to  fill  sparsely  settled  districts  reached  by  new  lines 
Instituted  colonization  departments  and  carried  on  systematic  campaigns  of 
advertising  the  opportunities  awaiting  the  new  homeseeker.  Colonization  com- 
panies representing  large  private  holdings  worked  to  a  similar  purpose,  gather- 
ing men  together  at  central  points  and  transporting  them  by  carloads  and  even 
trainloads  to  the  new  districts.  Selling  campaigns,  systematic,  energetic  and  of 
great  magnitude,  were  carried  on  for  several  years,  and  thousands  of  families 
were  located  on  the  hitherto  almost  limitless  prairie. 

The  large  private  irrigation  companies  quickly  realized  the  necessity  of 
rapid  colonization  and  almost  from  the  beginning  followed  the  same  plan  of 
directing  attention  to  their  particular  sections  of  the  West.  To  the  manage- 
ment of  such  projects,  rapid  sale  of  land  and  water  rights  on  terms  insuring 
payment  of  interest  and  bonds,  as  well  as  maintenance  cost  of  the  property,  is 
essential.  The  necessary  higher  price  of  irrigated  lands,  owing  to  heavy  con- 
struction cost,  as  compared  with  semiarid  districts  where  lands  are  still  being 
settled  upon,  the  ignorance  of  and  often  the  prejudice  of  the  great  mass  of 
farmers  in  the  Central  and  Eastern  States  toward  methods  of  farming  under 
irrigation,  and  often  the  distance  of  these  western  irrigated  districts  from  the 
more  populous  States  east  of  the  Missouri  River,  taken  with  the  financial  neces- 
sity of  quick  and  certain  sales,  all  combined  to  place  the  settlement  of  lands 
under  private  irrigation  systems  largely  tn  the  hands  of  trained  colonization 
companies,  which  through  their  perfected  organization  of  agents  throughout  the 
Central  and  Eastern  States  quickly  could  interest  prospective  homeseekers  in 
intensive  farming  in  the  fertile  mountain  districts  of  the  West 

In  the  beginning  these  companies  employed  much  the  same  methods  in 
selling  irrigated  lands  as  had  been  used  in  the  disposal  of  the  cheaper  prairie 
areas.  Extensive  advertising  campaigns  were  inaugurated.  Attractive  folders 
and  booklets,  often  handsomely  illustrated,  were  mailed  to  thousands  of 
farmers  and  business  and  professional  men.  The  recipient  was  urged  to  write 
direct  to  the  selling  company  for  detailed  information  about  the  particular 
merits  of  the  advertised  lands  and  to  send  in  the  names  of  friends  and  rela- 
tives who  might  be  interested  in  the  investment  offered.  Thus  was  secured  an 
endless  chain  of  prospective  investors,  who  were  soon  literally  bombarded 
with  all  the  ammunition  of  the  most  ingenious  follow-up  systems  known  to 
business. 

Glowing  letters  descriptive  of  the  many  wonderful  opportunities  to  be  found 
in  the  new  district  were  mailed  regularly.  Heavy  crop  yields,  profitable  mar- 
keting operations,  the  constant  arrival  of  new  settlers,  and  the  steady  growth 
of  the  new  community,  and  especially  the  sure  and  rapid  advance  in  land 
values  taking  place,  were  vividly  emphasized.  Special  appeals  were  made  to 
each  class  of  purchaser— to  the  farmer  who  had  Just  sold  his  high-priced 
eastern  land  and  desired  a  larger  acreage  of  equally  fertile  land  at  a  lower 
price  for  his  growing  family ;  to  the  young  tenant  farmer  who  had  saved  enough 
to  make  a  start  on  a  f^urm  of  his  own  where  the  payments  were  i^read  over  a 
long  term  of  years  and  were  little  heavier  than  the  annual  cash  rental  paid  for 
Iowa  and  lUinoia  f^urm  land;  to  the  professional  or  business  man  who  had 
surplus  money  seeking  investment  and  who,  perhaps,  had  seen  farm  land  in 
his  home  district  double  and  tr^le  in  value  in  a  few  short  y^urs.  Every 
emotion  was  played  upon,  although  the  most  prominent,  of  coitrse,  ware  the 
human  desire  to  own  a  home  and  the  equally  human  desire  to  make  a  profitable 
investment 

Not  alone  were  attractive  booklets  and  enthusiastic  letters  resorted  to. 
M<Hre  personal  means  were  enq;»loyed.    Letters  direct  from  satisfied  settlers  on 
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the  Irrigated  lands,  or  from  men  who  had  visited  the  tract  and  invested  there, 
reached  the  prospective  settler  or  investor.  He  was  invited  by  the  recently 
formed  commercial  club  of  the  new  district,  by  the  farmers'  club,  by  the  prin- 
cipal of  the  schools,  by  the  mayor  of  the  flourishing  young  town,  by  the  editor 
of  the  six  weeks*  old  paper,  and  by  the  head  of  the  brand-new  bank  to  come  out 
to  this  wonderful  land  of  promise  and  Join  with  them  in  the  making  of  an 
empire.  Personal  work  was  also  begun  by  the  selling  company's  local  agent, 
who  generally  was  well  acquainted  with  the  prospect  and  knew  much  of  his 
affairs.  Others  also  were  interested,  and  the  local  agent  at  once  began  to 
gather  together  a  little  party  to  visit  the  new  irrigated  tract  in  a  body  on  one 
of  the  excursions  conducted  regularly  by  the  soling  company  from  central 
gateways  such  as  Chicago,  Kansas  City,  Omaha,  and  Denver.  Assistance  was 
rendered  the  local  agent  by  field  men  and  representatives  of  the  colonization 
company,  who  would  Rppear  a  few  days  before  the  excursion  date  and  help  in 
organizing  the  local  party  and  arranging  for  the  railway  tickets  and  accom- 
modations. To  make  certain  of  the  party,  it  was  usual  for  the  local  agent 
to  visit  all  the  interested  persons  early  on  the  morning  of  the  excursion, 
gather  them  into  his  automobile,  and  bring  them  to  the  train  in  a  body.  The 
sight  of  some  of  his  neighbors  ready  .to  take  the  trip  often  determined  some 
undecided  one  at  the  last  moment  Arrived  at  some  central  point,  the  little 
group  of  men  was  merged  with  other  small  contingents  from  various  locali- 
ties into  a  Jolly,  good-natured  party  of  hopeful  American  citizens  en  route  to 
a  modem  El  Dorado. 

For  several  years  the  southern  and  western  railways  have  pla<*e<l  on  sale  on 
the  first  and  third  Tuesdays  of  each  month  what  are  known  as  special  home- 
seekers'  round-trip  fares,  which  are  but  little  higher  than  the  one-way  rate. 
These  reduced  fares  are  widely  advertised  and  generally  known  throughout 
the  great  agricultural  States  east  of  the  Rocky  Mountains.  They  are  on  sale 
to  various  points  in  the  Oulf  States  in  the  south  and  westward  to  points  beyond 
about  the  one  hundredth  meridian,  which  may  almost  be  said  to  mark  the 
western  boundary  of  the  thickly  settled  central  portion  of  the  United  States. 
These  cheap  railway  fares  have  been  a  potent  fkctor  in  bringing  thousands  of 
new  settlers  to  the  semiarid  and  arid  districts  of  the  West. 

The  selling  companies  handling  private  irrigated  tracts  of  land  have  naturally 
taken  advantage  of  these  special  rates  and  have  conducted  their  excursions  on 
the  selling  dates  of  homeseekers'  tickets.  When  the  movement  for  western  land 
was'  in  full  swing  some  years  ago,  many  colonization  companies  conducted  from 
one  Pullman  carload  to  a  solid  trainload  of  prospective  settlers  and  investors 
every  two  weeks  from  Chicago,  Kansas  City,  or  Omaha.  These  excursions  were 
organized  much  the  same  as  any  large  private  touring  party.  Constant  thought 
and  care  were  given  to  the  comfort  and  pleasure  of  the  travelers.  Special  sleep- 
ing and  dining-car  accommodations  for  the  entire  round  trip  were  furnished. 
Long  hours  on  the  train  were  enlivened  by  music  from  a  victrola  or  a  specially 
selected  quartet  Sight-seeing  tripe  through  the  larger  cities  and  to  prominent 
points  of  interest  in  the  mountains  en  route  were  provided.  Where  possible,  an 
old  and  highly  developed  irrigation  section,  where  intensive  farming  was 
practiced  successfully  and  where  values  had  reached  a  high  point  was  visited 
en  route  that  a  prophetic  picture  of  the  future  of  the  company's  newer  project 
mifi^t  be  glimpsed.  If  the  capital  of  the  State,  wherein  was  located  the  destina- 
tion of  the  party,  was  visited,  the  governor  often  met  the  party  in  person  and 
extended  a  cordial  welcome  on  the  part  of  his  great  Commonwealth. 

Upon  reaching  the  lands  for  sale,  an  inspection  of  the  irrigation  system — 
reservoirs,  headgates,  distributing  canals,  and  laterals— was  usually  the  first 


Digitized  by 


Google 


OOKBEBYAIION  OF  NATUBAL  BB80UB0B&  521 

thing  on  the  program.  A  r^resentatiye  of  the  irrigation  company's  engineering 
department  generally  accompanied  the  visitors  to  explain  the  construction 
features  and  the  methods  of  storage  and  distribution  of  water  for  irrigation. 
Later  special  demonstration  farms  conducted  by  the  company  and  the  farms 
of  the  settlers  who  had  taken  up  residence  were  visited,  where  crops  were 
examined,  actual  irrigation  of  fields  observed,  and  the  farmers  questioned 
closely.  The  first  evening  spent  in  the  new  community  was  often  given  over 
to  a  banquet  of  welcome  carried  out  under  the  auspices  of  the  local  commercial 
club.  The  new  arrivals  were  made  to  feel  at  home,  to  forget  the  black  soil 
of  the  corn  belt,  and  to  see  the  possibilities  of  the  gray  sagebrush  land.  On 
the  second  day  the  principal  object  of  the  excursion  began — the  sale  of  the 
lands.  This  continued  until  all  in  the  party  had  made  definite  decision  for  or 
against  investment,  when  most  of  the  visitors  boarded  an  eastbound  train  for 
home  and  the  new  community  quieted  down  until  another  party  arrived  a 
week  or  10  days  later.  Enthusiasm,  hopeful  optimism,  expectancy  of  great 
returns,  the  very  spirit  of  new  men  taking  up  new  tasks,  caught  and  carried 
forward  the  majority  of  the  visitors,  who  only  too  quiddy  decided  to  link  their 
fortunes  with  those  already  on  the  scene. 

Such  in  general  was  the  method  pursued  by  the  companies  selling  lands  under 
the  large  private  irrigation  systems  in  the  West  during  the  period  of  their  most 
rapid  sale  and  development,  from  1904  to  1910  or  1911.  It  must  be  remembered 
that  these  years  marked  one  of  the  many  recurring  onward  waves  of  popula- 
tion rushing  westward  from  the  crowded  Eastern  and  Central  States.  It  was 
the  time  when  thousands  of  sturdy  American  farmers  were  hurrying  by  train- 
loads  across  our  northern  border  to  the  wheat  lands  of  the  western  Canadian 
Provinces,  when  still  other  thousands  were  crowding  into  the  Panhandle 
of  Texas  and  as  Ult  south  as  the  lower  Rio  Grande  Valley.  It  was  a  period 
of  expansion — a  period  when  men*s  minds,  emboldened  by  successful  ventures 
and  increasing  wealth,  were  caught  by  the  lure  of  distant  opportunity.  During 
this  period  there  developed  the  **back  to  the  land*'  movement  in  the  cities. 
Great  "land  shows**  and  "agricultural  congresses,**  Illustrating  the  resources 
of  the  various  agricultural  districts  of  tlie  West,  were  held,  the  primary  pur- 
pose being  to  Interest  settlers  and  capital. 

In  such  a  period,  under  the  methods  employed  to  attract  investors,  it  was 
natural  that  large  areas  of  irrigable  land  under  private  projects  should  quickly 
be  sold.  Although  no  statistics  are  available,  it  is  safe  to  say  that  the  major 
portion  of  these  purchasers  came  from  Iowa,  Illinois,  Nebraska,  and  Kansas — 
perhaps  in  proportion  in  the  order  indicated.  Proximity  to  the  mountain  States 
and  the  rapid  increase  in  values  of  farm  lands  and  general  prosperity  of  the 
agricultural  districts  of  these  States  from  1900  to  1910  undoubtedly  account  for 
this.  Population  still  moves  along  nearly  parallel  lines,  and  broad  parallel  lines 
from  these  States  diverging  slightly  southward  and  northward  as  they  progress 
lead  almost  straight  to  the  great  irrigated  sections  of  southern  Montana, 
Wyoming.  O>lorado,  New  Mexico,  Utah,  Idaho,  and  California. 

With  the  slowing  down  of  the  Nation's  pulse  following  the  year  1907  and  a 
slackening  of  the  movement  of  the  people  since  1910  a  time  of  pause  came  in 
the  sale  of  irrigated  lands,  and  both  the  promoters  of  irrigation  projects  and 
colonization  companies  found  time  to  study  the  eifects  of  the  previous  feverish 
disposal  of  lands.  It  was  found  that  the  early  appeal  perhaps  had  been 
directed  not  so  much  to  the  actual  home  seeker  and  home  builder,  so  greatly 
needed  in  the  new  sections,  as  to  the  investor  and  speculator  seeking  rapid  and 
large  rewards.  Too  often  the  exceedingly  low  initial  payment  and  the  appar- 
ently easy  terms  allowed  on  the  balance  of  the  purchase  price,  extending  over 
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from  5  to  10  years,  blinded  the  purchaser  to  development  expense,  necessary 
maintenance  cost  levied  against  all  Irrigated  lands,  and  accruing  Interest 
charges,  with  the  result  that  too  large  areas  were  very  frequently  taken  over 
by  both  settlers  and  nonresidents  unable  to  carry  through  their  contracts. 
Tenants  for  farms  In  newly  developing  and  sparsely  settled  communities  are 
few,  and  many  nonresident  holders  of  Irrigated  lands  became  discouraged  by 
the  Impossibility  of  leasing  their  lands  or  by  the  poor  returns  where  their  land 
was  developed,  seeded,  and  Irrigated  and  the  crop  harvested  by  contract  The 
Irrigation  companies  soon  found  altogether  too  many  nonresident  owners 
becoming  badly  In  arrears  or  their  contracts  being  forfeited. 

Many  of  those  who  went  Into  residence  on  their  holdings  also  had  pur- 
chased too  much  land  and  too  often  had  underestimated  the  cost  of  develop- 
ment and  the  slow  process  of  building  up  a  new  farm  to  a  high  state  of  pro- 
ductiveness under  entirely  different  ways  of  farming.  In  some  localities 
seepage  troubles  developed,  necessitating  additional  cost  for  drainage ;  In  others 
water  shortages  occurred,  bringing  lean  years  and  eager  hopes  unfulfilled. 
Disappointments  incident  to  all  new  enterprlzes  had  not  been  properly  fore- 
seen and  discounted.  Payments  on  contracts  were  hard  to  meet,  and  each 
year  the  accumulated  arrears  increased.  Many  settlers,  especially  those  recently 
come  from  the  cities,  were  unfitted  for  the  hardships  of  pioneering  in  a  new 
country  and  were  gripped  hard  by  lonesomeness  and  homesickness;  too  often 
these  gave  up  the  struggle  and  returned  to  their  old  homes  or  moved  to  other 
fields. 

The  very  spirit  of  the  Nation  which  had  become  one  of  slowing  down,  of  re- 
trenchment, almost  of  stagnation,  weighted  heavily  upon  the  newer  communities, 
which  essentially  live  and  thrive  on  enthusiasm  and  the  rosy  promise  of  the 
future.  Many  private  Irrigation  companies  passed  Into  the  hands  of  receivers. 
New  systems  partially  underway  stood  still.  Many  in  the  forming  passed  from 
sight  entirely.  Irrigation  bonds  suffered  and  were,  looked  upon  askant  by 
the  eastern  money  markets.  For  five  years  private  irrigation  companies  have 
been  passing  through  a  period  of  liquidation,  of  retrenchment,  of  adjustment, 
but  withal  a  period  of  realignment  of  forces  for  bringing  their  projects  into 
a  proper  and  healthy  growth  and  expansion. 

Thoughtful  persons  Interested  in  the  future  of  these  new  communities  have 
come  to  realize  that  the  old  methods  of  sale,  taken  from  the  earlier  days  of 
s^ing  cheap  lands  in  boom  times,  are  not  best  adapted  to  the  settlement  of 
irrigated  tracts,  where  Intensive  farming  must  be  practiced  to  assure  success. 
It  might  weU  seem  as  if  too  idealistic  conditions  had  been  pictured  and  not 
enough  attention  had  been  given  to  limiting  the  settler  to  the  sized  tract  he 
could  improve  successfully  according  to  his  means.  Too  much  emphasis  had 
been  placed  on  the  speculative  value  of  the  lands  and  not  enough  on  the 
necessity  for  actual  settlement  and  actual  improvement  of  the  property.  To-day 
it  is  generally  realized  that  as  a  rule  the  mere  nonresident  investor  in  irrigated 
lands  is  a  detriment  to  the  upbuilding  of  the  conmiunity  and  his  contract  a 
questionable  asset  on  the  books  of  the  irrigation  company.  Progressive  irriga- 
tion companies  have  come  to  see  that  their  success  is  wrapped  up  in  the  pros- 
perity of  the  men  who  are  farming  the  lands  under  the  irrigation  systems  they 
have  built,  and  that  a  constructive  conmiunity  spirit  of  mutual  cooperation  is 
ess^tiaL  The  selling  companies  which  are  still  colonizing  irrigated  lands  have 
also  learned  the  lesson  and  are  doing  their  work  along  similar  lines.  Their 
appeal  is  now  very  largely  to  the  actual  homeseeker,  the  eastern  ftumer  who  is 
truly  desirous  of  going  into  an  irrigated  section  and  building  up  a  new  home, 
the  tenant  f^urmer  who  has  saved  enough  monoy  to  make  a  good  start  toward 
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Independence,  the  city  dweller  who  is  in  dead  earnest  in  his  desire  to  get  back 
to  the  land  and  has  the  mettle  required  to  succeed  in  an  entirely  different 
environment  There  is  a  more  rigid  investigation  of  the  prospective  purchaser's 
plans  and  financial  resources,  a  more  detailed  explanation  of  costs  to  be  met, 
of  obstacles  to  be  overcome,  of  approved  methods  of  irrigation  farming  neces- 
sary for  success.  Smaller  tracts  of  land,  more  intensive  cultivation,  more  atten- 
tion to  stock  raising  and  mixed  farming  are  advocated.  In  general  it  can  be 
said  that  while  the  campaign  for  settlers  is  carried  on  Just  as  energetically 
and  persistently  as  before,  the  work  of  the  selling  companies  is  characterized 
by  greater  accuracy  of  statement  and  a  more  educational  spirit  The  ultimate 
success  of  the  farmer  as  well  as  the  actual  sale  of  the  land  is  kept  in  mind, 
thereby  assuring  the  complete  fulfillment  of  the  purchaser's  contract  as  much 
as  the  securing  of  the  initial  cash  payment  and  the  mere  signing  of  the  papers. 

In  forwarding  this  plan  of  cooperation  between  the  irrigation  company  and 
the  settlers,  resident  irrigation  managers  interest  themselves  in  various  activi- 
ties that  point  to  the  general  welfare  of  the  community.  Encouragement  and 
financial  assistance  are  given  to  churches  and  religious  societies,  agricultural 
organizations,  literary  and  athletic  clubs,  and  popular  amusements.  On  one 
large  project  in  Colorado  the  company  has  erected  and  donated  to  the  com- 
munity a  library  building,  a  pretentious  church  edifice,  a  commodious  hall  for 
public  meetings,  amusements,  and  neighborhood  gatherings,  and  160  acres  of 
land  on  which  an  efiicient  agricultural  and  industrial  college  is  steadily  grow- 
ing. County  agricultural  agents  appointed  under  the  direction  of  the  United 
States  Government  experiment  station  find  the  ofllcers  of  irrigation  companies 
alert  to  render  them  every  assistance  in  their  work.  Company  engineers  assist 
new  settlers  in  laying  out  their  field  laterals  and  show  them  how  to  apply  the 
water  to  the  best  advantage.  Mixed  farming  is  encouraged  and  specialists  are 
often  brought  to  the  community  to  demonstrate  approved  methods  of  dairying 
and  poultry  raising,  the  great  sources  of  ready  money  to  the  farmer,  the  ad- 
vantages of  ensilage  for  winter  feeding  and  the  best  construction  of  silos,  the 
marketing  of  farm  products,  the  selection  of  seed,  the  keeping  of  farm  ac- 
counts. 

Following  the  lend  of  the  late  James  J.  Hill  in  interesting  the  farmers  along 
the  Great  Northern  Railway  in  improved  lire  stock,  thoroughbred  strains  are  in- 
troduced among  the  irrigation  farmers.  Sugar  beets,  seed  potatoes,  and  new 
alfalfa  seed  especially  suited  to  the  particular  district  are  obtained  and  the  set- 
tlers urged  to  try  out  small  patches  as  a  demonstration  of  their  merits.  The 
producer  is  put  in  touch  with  the  best  markets,  daily  reports  of  which  are  often 
furnished  by  telephone  from  the  irrigation  company's  office.  In  necessary  con- 
struction work  on  canals,  bridges,  and  buildings,  preference  is  given  the 
settler  and  his  boys,  thus  placing  considerable  sums  of  money  in  circulation 
within  the  locality.  Every  possible  means  looking  to  the  welfare  and  assist- 
ance of  the  settler  and  of  building  up  a  strong,  virile,  prosperous  community 
is  eagerly  grasped  by  the  progressive  irrigation  company  to-day. 

On  some  large  projects  with  considerable  areas  of  land  available  the  com- 
munity idea  is  being  tried  out  in  a  somewhat  different  way.  This  is  by 
setting  aside  particular  portions  of  the  tract  to  be  colonized  by  families  of 
distinct  local  affiliation  or  of  particular  religious  creed.  One  large  tract  of 
irrigated  land  in  Wyoming  has  been  settled  almost  exclusively  by  families 
from  adjoining  Iowa  neighborhoods.  Another  is  being  settled  by  German 
Mennonites  from  Kansas.  A  certain  irrigated  area:  in  California  is  filled  with 
members  of  the  Danish  Lutheran  faith,  while  in  soothem  Colorado  several 
thousand  acres  are  rapidly  being  taken  by  Seventh-day  Adventists.     These 
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colonies  are  encouraged  by  liberal  donations  to  be  used  for  church  and  school 
purposes  and  are  rendered  every  possible  assistance  looking  to  their  ultimate 
success.  It  is  realized  that  the  prosperity  of  such  colonists  means  the  arrival 
of  increasing  numbers  from  their  old  home  both  In  America  and  Europe. 

On  the  Canadian  Pacific  Railway  Co.*s  immense  Bow  River  project  in 
southern  Alberta  are  colonies  made  up  almost  exclusively  of  German-American 
farmers,  of  Danish-American  farmers,  and  of  experienced  irrigation  farmers 
from  northern  Colorado.  The  Canadian  Pacific  Railway  Co.  has  even  gone  so 
far  as  to  develop  ready-made  farms  for  settlers  on  Its  irrigated  lands.  On 
these  farms  the  land  has  been  plowed  and  fenced,  buildings  erected,  well  simk, 
so  that  the  farm  is  ready  for  the  occupant  to  begin  work  upon  his  arrival. 
This  plan  has  not  appealed  greatly  however  to  the  American  farmer  whose 
independent  spirit  no  doubt  prompts  him  to  plan  his  own  home  and  arrange 
his  own  farm  according  to  his  own  fancy.  To  meet  this  objection  the  railway 
company  has  worked  out  a  loan  policy  whereby  the  bona  fide  married  settler 
who  has  made  his  Initial  payment,  possesses  money  enough  to  support  his 
family  a  year  and  sufficient  live  stock  to  go  into  occupation  and  proceed 
with  the  development  of  the  land,  may  obtain  a  credit  of  not  to  exceed  $2,000 
to  be  expended  upon  farm  Improvements.  The  total  amount  of  the  advance 
is  added  to  the  price  of  the  land  and  repayment  of  the  same  spread  over 
20  equal  annual  installments  with  interest  at  6  per  cent.  It  is  understood 
that  many  large  private  irrigation  companies  in  the  United  States  as  well 
as  the  €k)vernroent  Reclamation  Service  are  watching  this  experiment  with 
great  interest. 

The  securing  of  settlers  for  private  irrigation  projects  is  therefore  now 
carried  on  along  different  lines  than  in  the  boom  days  of  land  selling  a  decade 
ago.  Advertising  matter  is  more  strictly  accurate.  The  promise  of  reward 
is  tempered  by  the  necessity  for  hard  work  and  courage  in  overcoming  new 
conditions.  Careful  investigation  of  and  preparation  for  the  new  venture 
are  encouraged.  The  future  of  the  settler  is  considered  in  relation  to  the 
future  of  the  project.  The  spirit  of  mutual  cooperation  between  settler  and 
irrigation  company  is  emphasized.  Although  the  private  irrigation  lands  are 
filling  more  slowly  under  these  conditions,  there  is  less  of  discouragement 
and  more  of  promise  for  both  the  builders  of  the  projects  and  the  settlers 
who  are  developing  them. 

Adjournment. 
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JOINT  SESSION  OF  SUBSECTIONS  1  AND  3  OF  SECTION  III. 

Rai;eigh  Hotel, 
Tuesday  morning^  January  i^  1916. 

Chairman,  N.  C.  Grover. 

The  session  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

The  Chairman.  Before  presenting  Mr.  Callbreath,  the  first 
speaker  on  the  program,  Mr.  M.  R.  Campbell,  of  the  Geological 
Survey,  will  say  a  few  words  introducing  the  general  subject  of 
discussion. 

Mr.  Campbell.  Interest  in  the  conservation  of  the  mineral  resources 
of  a  naticm  depends  largely  upon  the  scantiness  of  the  original  supply 
and  upon  the  stage  of  development  and  utilization  that  has  been  at- 
tained. As  many  of  the  Latin  American  States  are  more  interested  in 
having  their  mineral  resources  made  available  than  in  conserving  the 
supply,  it  is  difficult  to  select  a  subject  of  common  interest  for  a  Pan 
'  American  theme,  but  the  subject  ^  The  conservation  of  the  mineral 
resources  of  a  nation  through  Government  ownership  or  control ''  is 
one  that  is  of  immediate  importance  to  the  United  States  and  doubt- 
less eventually  will  have  to  be  considered  by  the  other  countries  also. 

The  past  policy  of  the  United  States  has  been  to  make  the  acquisi- 
tion by  the  discoverer  of  the  mineral  lands  of  the  nation  as  easy  as 
possible  so  as  to  encourage  prospectors  in  the  search  for  and,  when 
found,  in  the  development  of  the  deposits.  Title  to  the  mineral  land 
was  passed  to  the  applicant  with  little  formality  and  almost  no  com- 
pensation, and  the  result  has  been  that  the  Government  has  recently 
awoke  to  the  fact  that  the  most  valuable  mineral  lands  have  passed 
forever  from  its  control.  A  change  of  policy  is  imminent,  but 
whether  the  Government  will  continue  to  sell  outright  its  mineral 
lands  or  to  lease  them  and  thus  control  the  output  has  not  been  deter- 
mined. The  object  in  presenting  this  subject  is  to  elicit  discussion 
on  this  important  question  and  an  exchange  of  views  as  to  the  best 
policy  to  pursue. 

The  Chairman.  I  shall  now  call  for  the  paper  by  Mr.  Callbreath, 
**  Government  control  of  minerals  on  the  public  lands." 
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GOVERNMENT  CONTROL  OF  MINERALS  ON  PUBLIC  LANDS. 

By  JAMES  F.  CALLBREATH, 

Secretary  of  the  American  Mining  Congress. 

The  ownership  of  land  and  the  liberties  of  humanity  have  ever  been  closely 
related.  A  home-owning  people  is  a  people  of  freedom  and  independence.  The 
more  centralized  the  ownership  of  lands  the  further  from  democracy. 

Any  discussion  of  the  Government  control  and  management  of  its  minerals 
and  mineral  lands  is  so  closely  related  to  the  general  subject  of  public  lands 
as  to  require  for  its  proper  understanding  a  historical  review  of  the  public- 
land  policies  of  the  United  States  under  which  the  different  regulations  as 
applied  to  mineral  lands  were  developed. 

In  the  year  1847  the  country  west  of  the  Mississippi  River  was  a  great 
unknown  territory.  Its  only  town  of  importance  was  Portland,  then  consisting 
of  two  frame  houses  and  a  few  log  cabins.  Along  the  shore  line  a  few  hardy 
pioneers  resided,  mostly  engaged  in  trapping  and  lumbering. 

From  the  landing  of  the  Pilgrims  at  Plymouth  and  the  settlement  of  James- 
town over  two  centuries  had  elapsed.  The  Missouri  River  marked  the  extreme 
western  border  of  civilization.  During  this  period  the  scarcity  of  money 
retarded  trade  and  made  modern  commerce  impossible. 

An  almost  unbroken  line  of  wilderness  presented  its  front  to  the  Pacific 
from  Puget  Sound  to  Lower  California.  A  quiet  was  over  the  face  of  nature 
more  intense  than  the  stillness  which  reigned  in  Bethlehem  prior  to  the  appear- 
ance of  the  Star  of  the  East,  from  which  dated  the  greatest  era  of  the  world's 
history. 

But  another  era  dawned.  Over  at  Sutters  Creek  Jim  Marshall's  discovery 
of  gold  commanded  the  attention  of  the  world. 

It  led  to  the  peopling  of  California  and  the  other  coast  States.  It  led  to 
the  discovery  of  gold  in  Colorado  and  other  Rocky  Mountain  States.  It  made 
the  trans-Mississippi  empire.  Not  only  was  the  West  peopled  by  mining 
pioneers,  but  the  result  of  the  production  of  gold  gave  new  life  to  the  business 
of  the  East. 

The  growth  of  the  United  States  as  a  world  power  began  at  Sutters  Creek 
in  1848;  a  growth  so  rapid  as  to  astonish  the  world.  More  than  that,  during 
the  dark  days  of  the  Civil  War,  the  gold  of  California  and  the  silver  of 
Nevada  saved  the  Nation's  credit,  and  played  an  important  part  in  the  preser- 
vation of  the  Union. 

The  original  13  States  comprised  approximately  one-half  billion  acres  of  land. 
The  total  area  of  the  United  States,  Including  its  Alaskan  and  insular  posses- 
sions, is  2395,715,840  acres.  The  area  of  the  United  States,  exclusive  of 
Alaska  and  the  insular  possessions,  is  1,987,144,960  acres  within  the  States 
under  the  control  and  disposition  of  Congress.  Of  this  amount  there  now 
remains  about  290,000,000  acres  unreserved  and  unappropriated,  and  about 
160,000,000  acres  in  the  forest  reserves. 

Practically  four-fifths  of  the  area  of  the  United  States  was  obtained  at  a 
cost  to  the  Government  of  a  trifle  over  $76,000,000.  Since  that  time  the  Gov- 
ernment has  received  for  such  of  its  lands  as  have  been  sold  the  sum  of 
$474,477,898.81.  In  addition  to  having  received  an  amount  six  times  greater 
than  the  amount  paid,  large  areas  have  been  donated  for  military  service  and 
for  educational  purposes ;  more  than  80,000,000  acres  of  land  have  been  donated 
to  railroad  corporations  to  encourage  railroad  construction,  and  the  Govern- 
ment still  retains  ownership  of  approximately  460,000,000  acres  of  land. 
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This  result  by  itself  seems  to  be  ample  Justification  for  the  liberal  land 
policies  which  have  controlled  during  the  greater  part  of  the  Nation's  history. 
The  most  notable  result,  however,  is  the  marvelous  industrial  growth  which  has 
obtained  as  a  result  of  this  liberal  policy. 

The  first  act  of  the  United  States  Government  having  to  do  with  minerals 
was  the  ordinance  of  May  20,  1785,  for  the  disposal  of  lands  in  the  western 
territory  comprising  what  is  now  the  States  of  Ohio,  Illinois,  Indiana,  Michigan, 
and  Wisconsin.  One-seventh  of  this  area  was  given  to  the  soldiers  of  the  Con- 
tinental Army,  one  thirty-sixth  set  apart  for  the  public  schools,  one-seventh 
reserved  to  the  National  Government,  and  the  balance  allotted  to  the  several 
States  to  be  soid  at  auction  by  the  State  land  commission,  but  reserving  to 
the  United  States  *'  one  third  part  of  all  gold,  silver,  lead,  and  copper  mines 
to  be  sold  or  otherwise  disposed  of  as  Congress  shall  hereafter  direct." 

At  that  time  but  little  was  known  of  our  mineral  resources.  The  western 
predous-metal  regions  were  largely  within  the  domain  of  Spain;  Alaska  was 
Russian  territory.  The  copper  regions  of  the  Lake  Superior  district  had  Just 
come  into  possession  of  the  United  States  by  the  treaty  of  peace  with  Great 
Britain.  Some  gold  had  been  found  in  the  Southern  States,  but  the  economic 
minerals  were  but  little  known  or  used. 

The  act  of  1785  was  but  partially  carried  out,  and  on  March  3,  1807,  Con- 
gress enacted  that  the  lead  mines  in  the  Indiana  Territory,  comprising  Indiana 
and  Illinois,  should  be  "  reserved  for  the  future  disposal  of  the  United  States," 
and  authorised  the  President  to  lease  any  lead  mine  which  had  been  or  might 
thereafter  be  discovered  for  not  more  than  five  years. 

The  policy  of  leasing  mineral  lands  was  established  by  the  passage  of  this 
act  The  leases  granted  embraced  tracts  at  first  3  miles  square  and  later  1  mile 
square,  and  required  the  working  of  the  mines  with  due  diligence  and  the 
return  to  the  Government  of  6  per  cent  of  the  ore  mined. 

Seven  separate  acts  were  passed  by  Congress  between  1800  and  1816  relating 
to  salt  springs  and  lead  mines. 

The  policy  of  the  Federal  leasing  of  mineral  lands  was  in  effect  a  little 
more  than  40  years.  The  operation  of  this  system  did^  not  bring  about  any 
substantial  development  of  mineral  resources,  did  not  bring  to  the  Govern- 
ment any  substantial  income,  and  did  create  much  discord. 

President  Polk,  in  his  first  annual  message,  December  2,  1845,  said: 

The  present  system  of  mana^nj?  the  mineral  lands  of  the  United  States  is 
believed  to  be  radically  defective.  More  than  a  million  acres  of  the  public 
lands,  supposed  to  contain  lead  and  other  minerals,  has  been  reserved  from 
sale  and  numerons  leases  upon  them  have  been  granted  to  individuals  upon  a 
stipulated  rent.  The  s.vstoni  of  jn'antlng  leases  has  proved  to  be  not  only  un- 
profitable to  the  Government  but  unsatisfactory  to  the  citizens  who  have  gone 
upon  the  lands,  and  must.  If  continued,  lay  the  foundation  of  much  future  diffi- 
culty between  the  Government  and  the  lessees.  According  to  the  official  record, 
the  amount  of  rents  received  by  the  Government  for  the  years  1841,  1842,  1843, 
and  1844  was  $6,354.74,  while  the  expense  of  the  system  during  the  same  period, 
including  salaries  of  the  superintendents,  apents,  clerks,  and  Incidental  ex- 
penses, were  $26,111.11,  the  Income  being  less  than  one-fourth  of  the  expense. 
To  this  pecuniary  loss  may  be  added  the  injury  sustained  by  the  public  in  conse- 
quence of  the  destruction  of  timber  and  the  careless  and  wasteful  manner  of 
working  the  mines. 

The  system  has  prlven  rise  to  much  litigation  between  the  United  States  and 
individual  citizens,  producing  irritation  and  excitement  in  the  mineral  regions 
and  involving  the  Government  in  heavy  additional  expedltures.  It  is  believed 
that  similar  losses  and  embarrassments  will  continue  to  occur  while  the  present 
system  of  leasing  these  lands  remains  unchanged.  These  lands  are  now  under 
the  superintendence  and  care  of  the  War  Department,  with  the  ordinary  duties 
of  which  they  have  no  proper  or  natural  connection.    I  recommend  the  repeal 
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of  the  present  system  and  that  these  lands  be  placed  under  the  superintendence 
and  management  of  the  General  Land  Office,  as  other  public  lands,  and  be 
brought  into  market  and  sold  upon  such  terms  as  Congress  In  their  wisdom  may 
prescribe,  reserving  to  the  Government  an  equitable  percentage  of  the  gross 
amount  of  mineral  product,  and  that  the  preemption  principle  be  extended  to 
resident  miners  and  settlers  upon  them  at  the  minimum  price  which  may  be 
established  by  Congress. 

In  accordance  with  these  recommendations,  the  acts  of  July,  1846,  and  March, 
1847,  made  a  radical  change  in  the  disposition  of  mineral  lands  on  the  public 
domain,  abolishing  leases  and  substituting  cash  sales  therefor.  By  the  act  of 
1849  the  charge  of  mineral  lands  was  transferred  from  the  War  Department  to 
the  Department  of  the  Interior. 

The  more  liberal  policy  of  dealing  with  public  lands  soon  manifested  its 
advantage.  As  early  as  the  year  1854  the  Commissioner  of  the  General  Land 
Office  gave  expression  to  the  following  language : 

It  is  impossible  to  portray  the  benefits  already  derived  by  the  West  from  this 
system.  Inunense  regions  have  been  disposed  of  that  were  thought  to  be  wholly 
unsalable  because  of  the  difficulty  of  access.  The  Government  has  conse- 
quently been  benefited. 

Reference  was  made  to  the  fact  that  the  Government  had  already  received 
$146495,641  for  the  sale  of  land  in  the  South  Atlantic  territory. 

The  benefits  of  which  go  chiefly,  if  not  entirely,  to  the  people  of  the  old 
Statea  This  amount,  it  will  be  remembered,  is  exclusive  of  the  sum  of  more 
than  forty-eight  and  one-quarter  million  dollars  net  receipts  for  imports  at  the 
ports  of  Florida  and  Louisiana,  which  went  into  the  Treasury  and  by  which 
the  people  of  the  old  States  were  also  proportionately  benefited. 

Thus  It  will  be  perceived  that  mutual  benefits  to  an  immense  extent  and  in 
about  equal  proportion  have  flowed  to  both  the  old  and  new  States  unt^er  this 
judicious  system,  and  if  either  has  apparently  the  advantage  it  is  all  in  one 
great  family  and  not  a  sufficient  ground  of  controversy  between  fathers  and 
sons.  The  true  policy  of  the  land  system  is,  first,  to  encourage  the  actual  set- 
tlement and  improvement  of  the  public  domain. 

The  discovery  of  gold  in  California  early  in  1848  marked  the  beginning  of  a  new 
era  in  the  history  of  our  country.  The  treaty  with  Mexico,  by  which  this  terri- 
tory became  the  property  of  the  United  States  Government,  was  concluded  15 
days  after  the  discovery  of  gold.  Had  this  discovery  been  made  a  few  months 
earlier,  it  is  hardly  probable  that  the  treaty  would  ever  have  been  made  upon 
the  terms  which  were  concluded,  or  perhaps  not  at  all. 

Only  six  years  before,  in  1842,  what  was  later  known  at  Sutters  Creek,  where 
the  first  gold  discovery  was  made,  then  known  as  Fort  Ross,  was  sold  to  Gen. 
Sutter  by  the  Russian  Government  Had  this  discovery  been  made  a  few  years 
sooner,  during  the  Russian  occupation,  the  map  of  the  world  would  have  been 
different  The  timing  of  this  discovery  was  perhaps  the  most  fortunate  cir- 
cumstance in  our  history. 

This  area,  ceded  by  Mexico,  was  placed  under  a  military  governor,  whose 
control  was  autocratic,  because  of  the  fact  that  the  laws  of  the  United  States 
were  never  extended  to  cover  the  territory.  No  effort  was  made  by  the  military 
governor  to  prescribe  rules  or  laws  for  the  government  of  this  section,  and  the 
gold  hunters  who  came  made  their  own  laws  and  prescribed  rules  for  the  loca- 
tion and  working  of  mining  claims.  Miners*  districts  were  organhced,  each 
establishing  its  own  regulations. 

Up  to  that  time  Mexican  laws  and  customs  had  prevailed  in  California,  under 
which  the  rights  of  a  claimant  were  bounded  by  lines  extending  from  his  ex- 
terior boundaries  vertically  downward.  The  military  governor  at  once  pro- 
claimed that  '*from  and  after  this  date  the  laws  and  customs  now  prevailing 
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in  California,  relative  to  the  denouncement  of  mines  are  hereby  abolished." 
The  California  miners  immediately  established  the  rule  that  the  discoverer  of 
the  apex  of  a  lode  should  have  tlie  right  to  follow  it  to  an  indefinite  depth 
without  regard  to  the  ownership  of  the  surface  above.  The  vein  itself  was  the 
principal  thing  and  tlie  surface  in  which  it  outcrops  a  mere  incident  This 
principle  was  embodied  in  the  first  Federal  legislation,  and  furnished  the  basis 
for  what  is  now  called  the  "  apex  law." 

The  custom  thus  established,  of  permitting  the  miners  in  the  several  dis- 
tricts to  establish  their  own  rules,  was  recognized  by  State  legislatures  in 
numerous  acts,  and  the  basic  principles  so  adopted  were  to  a  large  extent 
embodied  in  the  first  Federal  statute  enacted  by  Congress  in  1866. 

It  is  not  without  interest  to  note  that  a  bill  providing  for  the  working  of 
gold  mines  in  California  had  been  introduced  by  Senator  John  C.  Fremont,  in 
September,  1850,  and  that  during  all  of  the  years  succeeding,  until  the  act  of 
1866,  efforts  had  been  made  in  Congress  to  enact  laws  controlling  this  subject 
In  the  meantime  the  production  of  gold  and  silver  in  this  western  territory 
had  amounted  to  $900,000,000,  mostly  from  the  States  of  California,  Nevada, 
Colorado,  Montana,  and  Utah.  All  of  this  production  had  been  taken  from  the 
land  of  the  Federal  Government  without  legal  right.  From  a  legal  standpoint 
every  miner  was  a  trespasser  upon  the  public  domain,  and  it  was  not  until  the 
act  of  1866  that  any  authority  was  given  by  which  the  discoverers  of  mineral 
wealth  were  given  the  right  to  operate  and  the  opportunity  to  become  the 
owners  of  such  property.  During  this  period  the  Civil  War  had  been  fought, 
the  credit  of  the  Nation  had  been  saved  through  the  enormous  production  of 
gold  and  silver,  and  conditions  created  in  the  West  for  a  great  industrial 
development. 

By  the  act.  of  1866  Congress  declared  the  occupancy  and  exploration  of  the 
public  mineral  lands  free  to  all  citizens  and  confirmed  the  rights  which  had  been 
acquired  in  these  lands  under  local  regulations.  These  regulations  provided 
only  for  ownership  in  the  lode,  with  its  dips,  spurs,  and  angles,  and  not  to  any 
portion  of  the  adjacent  surface.  Priority  of  discovery  and  location  formed  the 
only  basis  of  the  possessory  title  which  was  validated  by  the  act  of  1866. 

The  act  of  May  10,  1872,  enlarged  the  scope  of  the  act  of  1866  and  made  pro- 
vision for  patents  to  so  much  of  the  surface  as  seemed  necessary  to  the  proper 
operation  of  the  lode.  The  act  of  1870  made  provision  for  the  location  and 
patent  of  placer  claims.  Under  the  operation  of  this  system  more  than  $5,000,- 
000,000  in  gold  and  countless  billions  in  other  minerals  have  been  produced; 
the  trans-Missouri  country  has  been  transformed  from  a  practical  waste  to  an 
empire.  The  amount  received  by  the  National  Government  in  internal-revenue 
taxes  is  many  thousand  times  in  excess  of  the  amount  paid  for  the  territory. 

In  the  year  1850,  two  years  after  the  discovery  of  gold,  the  total  population 
of  the  predous-metal  mining  States  was  178,818 ;  in  1910  the  same  territory  had 
a  population  of  6,825,821.  In  1850  the  assessed  valuation  was  so  small  that  no 
record  is  available ;  in  1910  the  assessed  valuation  was  more  than  $5,000,000,000. 
The  internal-revenue  taxes  paid  each  year  to  the  National  Government  by  those 
States  amounts  to  more  than  $15,000,000,  the  cost  of  collection  being  about  1| 
per  cent 

It  may  be  said  that  the  country  would  have  developed  without  its  mines,  bnt 
the  200  years  previous  to  the  discovery  of  gold  brought  only  a  few  trappers 
and  hunters,  and  it  is  safe  to  say  that  the  great  development  of  the  West  was 
made  possible  by  gold  production.  Great  commercial  development  of  the  Bast 
followed  quickly  after,  and  it  is  safe  to  say  that  the  $5,000,000,000  of  gold 
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which  poured  from  the  mines  of  the  West  into  the  arteries  of  trade  and 
commerce  was  a  dominant  factor  in  making  the  United  States  the  financial 
center  of  the  world. 

Abraham  Lincoln  laid  down  the  principle  which  has  controlled  the  public- 
land  policy  in  his  memorable  statement:  "The  public  lands  are  an  imperma- 
nent national  possession  held  in  trust  for  the  maturing  States." 

The  liberal  policy  founded  on  that  principle  continued  for  a  period  of  40 
years  without  serious  question  as  to  its  advisability.  Occasionally  a  lone 
critic  voiced  the  sentiment  that  all  the  people  should  profit  by  the  enhanced 
value  of  property  brought  about  by  increasing  population,  and  reference  was 
made  to  the  fact  that  Manhattan  Island,  purchased  in  the  year  1631  for  $24, 
had  grown  to  an  assessed  valuation  of  more  than  $4,000,000,000.  The  belief  was 
expressed  that  this  immense  increase  in  value  should  have  benefited  the  whole 
people  rather  than  those  whose  occupancy  had  made  it  valuable. 

After  40  years  had  passed  this  idea,  based  upon  accusations  of  fraud  and 
dishonesty,  commanded  so  much  attention  that  in  the  year  1906  an  order  was 
issued  by  the  President  withdrawing  thousands  of  acres  of  mineral  lands  from 
entry  and  settlement  This  order  served  to  prevent  the  acceptance  of  filings 
upon  the  mineral  lands  withdrawn  and  to  make  more  difficult  the  securing  of 
patents  by  those  who  had  applied  for  them. 

It  was  alleged  that  monopoly  had  its  root  in  the  private  ownership  of  natural 
resources.  The  frauds  which  had  been  permitted  by  the  lax  administration  of 
the  existing  law  were  counted  as  evidence  that  the  law  itself  was  bad. 

A  propaganda  was  carried  on  looking  to  the  repeal  of  the  laws  controlling  coal, 
oil,  and  phosphate  lands  and  water  powers  and  the  substitution  of  a  system  of 
leasing  by  which  control  should  be  continued  in  the  Federal  Government  It  is 
claimed  for  this  system  that  its  operation  will  prevent  monopoly  and  that  it  will 
give  to  all  of  the  people  the  benefit  incident  to  ownership  in  these  valuable 
assets,  and  that  effective  conservation  is  only  possible  through  centralized 
control. 

On  the  other  hand,  it  is  urged  by  the  Western  States  that  the  application  of 
this  system  will  throttle  development;  that  it  will  perpetuate  a  monopoly  In 
those  who  have  already  acquired  ownership  in  mineral  resources;  that  it  will 
create  a  system  of  landlord  and  tenant  between  the  Oovernment  and  its  citizens, 
entirely  subversive  of  the  best  interests  of  the  Nation ;  that  the  States  will  be 
unable  to  maintain  law  and  order  over  the  whole  of  a  territory  more  than  one- 
half  of  which  is  exempt  from  the  State  taxing  power,  without  unjust  burdens 
upon  its  taxpayers;  and  that  in  order  to  properly  maintain  its  hospitals  and 
asylums,  its  courts,  its  schools,  and  public  roads,  the  State  must  have  the  right 
to  tax  all  the  property  benefited  by  these  public  agencies. 

The  official  call  for  the  eighteenth  annual  convention  of  the  American  Min- 
ing Congress  submits  this  question  for  discussion,  in  the  following  language : 

Whether  the  Federal  Government  shall  lease  the  coal,  oil,  and  phosphate 
lands  and  water  powers  or  wJiether  these  shall  pass  into  private  o\N'uership 
and  subject  to  the  State  taxing  power,  is  a  question  of  vital  importance  to 
the  West 

As  an  illustration :  The  coal  reserves  of  the  State  of  Wyoming  are  estimated 
at  424,085,000,000  tons.  Let  us  suppose  that  25  per  cent  of  this  estimate  is 
available  for  production.  A  royalty  of  2  cents  per  ton  to  the  Federal  Govern- 
ment would  amount  to  $2,000,000,000.  If  10  per  cent  of  the  estimated  coal  were 
to  be  placed  on  the  market  during  the  next  hundred  years  it  would  mean,  at 
2  cents  per  ton  royalty,  $800,000,000,  or  $8,000,000  annually,  to  be  derived  by 
the  Federal  Government  from  Wyoming,  while  Pennsylvania  and  the  other 
great  coal-producing  States  of  the  East  would  go  entirely  free  from  paying 
similar  tribute. 
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Ten  per  cent  of  the  estimated  coal  reserves  of  the  States  of  Wyoming,  Mon- 
tana, Colorado,  and  Utah,  at  2  cents  per  ton  royalty,  would  net  the  Federal 
Ctovernment  $2,500,000,000,  one-third  more  than  the  aggregate  bonded  indebted- 
ness of  all  of  the  States  and  cities  of  the  United  States. 

The  water  powers  of  the  West  are  more  valuable  than  its  coal  reserves,  and 
a  most  modest  royalty  will  net  a  fabulous  Income,  all  ot  which  will  be  a  special 
tax  upon  the  Western  States  for  the  support  of  the  National  Government  not 
imposed  on  the  Eastern  States. 

The  question  is  one  which  has  direct  bearing  upon  mining  development  and 
operation,  and  should  receive  the  serious  consideration  of  the  convention. 

In  reply  it  is  urged  by  the  advocates  of  this  system  that  it  is  proposed  to 
place  the  royalties  received  in  the  reclamation  fund,  to  be  used  in  the  develop- 
ment of  western  irrigation  projects,  and  that  when  the  Reclamation  Service 
has  returned  this  money  to  the  Federal  Treasury  one-half  of  the  fund  shall  be 
paid  over  to  the  State  from  which  the  amount  was  derived. 

To  this  it  is  argued  that  the  State  is  entitled  to  and  needs  all  of  the  tax 
during  the  days  of  development,  and  that  the  system  will  prevent  the  creation 
of  industries  which  would  bring  vast  assistance  in  carrying  the  State  burdens. 
It  is  further  urged  that  if  **  all  of  the  people  '*  are  to  be  benefited  by  the  earning 
power  of  the  Government  property  that  her  rivers  and  harbors  and  her  ocean 
front  should  also  be  made  to  pay  tribute.  "  Why,"  it  is  asked,  "  should  the  people 
of  Boston  have  the  sole  benefit  of  her  magnificent  harbor  and  the  cheap  trans- 
portation which  it  affords  while  the  people  of  O>lorado  are  forced  to  pay 
tribute  for  the  use  of  her  water,  which  makes  for  cheaper  power  for  her  trans- 
potation  and  industries?  Why  should  the  citizens  of  New  York  have  the  free 
use  of  the  Hudson  River  while  the  people  of  Utah,  who  are  Joint  owners,  are 
denied  that  advantage,'*  and  yet  forced  to  pay  royalties  upon  the  natural  re- 
sources within  her  borders? 

Why  should  Boston,  New  York,  and  Baltimore  have  the  benefit  of  the  cheap 
ocean  transportation  facilities  for  the  foreign  and  coastwise  commerce,  which 
hafl  so  larg^  contributed  to  their  commercial  growth,  while  Wyoming  is  re- 
quired to  pay  a  royalty  for  the  coal  and  oil  which  nature  stored  in  her  bosom 
ages  before  she  gave  water  facilities  to  the  coast  States? 

The  fight  for  and  against  the  leasing  syst^n  has  been  waged  f6r  many 
years  with  much  bitterness.  This  has  been  intensified  by  the  claim  that  the 
presidential  withdrawal  orders  failed  to  make  proper  proviidon  for  those  who 
claimed  inchoate  rights  under  the  law  existing  when  the  withdrawal  orders 
were  made. 

The  experience  of  Alaska  is  pointed  to  as  the  most  radical  illustration. 
The  discovery  of  large  deposits  of  placer  gfM  in  the  Yukon  Taller  in  188Q 
led  to  a  rush  of  gold  seekers.  Other  discoveries  followed,  resulting  in  an  output 
of  Alaskan  gold  in  1900  of  over  $7,000,000  and  in  lfi06  over  $21,000,000. 

The  increased  need  for  power  called  renewed  attention  to  Alaska's  coal  de- 
posits, and  efforts  were  soon  made  for  their  dev6l<H;»ment  It  was  found  that  no 
United  States  law  provided  for  the  location  of  coal  claims  in  Alaska.  On 
June  6,  1900.  Ck>ngreBS  extended  the  general  coal-land-  act  of  1873  to  Alaska. 
This  law  applied  only  to  surveyed  kinds,  and  as  Alaska  has  not  been  surveyed 
the  law  was  entir^  inoperative.  It  to<A  Congress  four  years  more  to  provide 
for  coal  locations  by  private  surv^s,  but  the  act  of  1904  limited  locations  to  100 
acres.  About  1,000  claims  were  located  under  this  act  These  claims  were 
surveyed  at  great  expense  by  the  applicants,  who  paid  into  the  Federal  Treas- 
ury more  than  $850,000,  as  required  by  the  law,  preliminary  to  making  final 
proof  for  patent  It  was  then  discovered  that  the  law  did  not  permit  the 
grouping  of  claims.  It  was  evident  that  160  acres  was  not  sufficient  to  Justify 
equipment  extensive  enough  for  economical  operation,  and  in  1908,  four  years 
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later,  Congress  passed  an  act  carrying  severe  restrictions  and  penalties  against 
monopoly  but  permitting  the  ownership  of  2,560  acres  in  one  holding. 

Under  the  provisions  of  this  act  attempt  was  made  to  so  unite  claims  as  t» 
make  feasible  the  successful  operation  of  coal  mines.  For  more  than  12  years 
efforts  had  been  constant  to  make  the  coal  of  Alaska  available  for  use  in  mining 
and  the  various  industries  which  follow,  and  the  way  now  for  a  short  time 
seemed  open.  The  act  of  1908,  intended  as  a  remedial  measure,  was  held  to 
apply  only  to  locations  made  before  its  enactment,  and  also  that  if  the  locators 
at  the  time  of  location  intended  to  consolidate  with  other  claims  In  order  to 
do  that  which  the  bill  permitted,  that  such  intention  constituted  a  fraud  which 
the  act  did  not  cure.  The  very  necessity  for  the  enactment  of  the  law  was 
made  to  Justify  a  belief  that  the  locator  must  have  intended  to  combine  his 
claim  with  others,  as  without  such  combination  it  was  worthless.  This  led 
to  wholesale  charges  of  fraud  against  all  coal  locations,  making  even  this  act 
inoperative. 

The  presidential  order  of  1906  withdrew  from  entry  all  coal  lands.  Some 
months  later  the  order  was  so  modified  as  to  except  valid  prior  locations  and 
permit  action  upon  existing  entries.  The  applicants  for  patent— who  had  en- 
deavored to  live  up  to  the  requirements  of  the  laws  by  which  Congress  had 
attempted  to  make  possible  the  development  of  Alaskan  coal  lands;  who  had 
spent  millions  of  dollars  in  surveying,  road  building,  and  ot^er  improvements ; 
who  had  paid  their  money,  more  than  $850,000,  into  the  Government  Treas- 
ury, instead  of  receiving  patents  to  the  land  applied  for — ^found  themselves 
under  the  surveillance  of  various  special  agents  sait  out  to  examine  the 
validity  of  these  locations.  Bvery  failure  to  meet  the  strict  technical  require- 
ments of  the  law  was  sought  out.  Many  of  the  applicants  were  indicted, 
tried,  and  acquitted;  but,  with  the  exception  of  two  inconsequential  daims, 
no  patents  have  been  granted. 

These  pioneers  in  all  prior  ages  would  have  been  crowned  as  public  bene- 
factors ;  now  they  are  broken  in  health  and  spirit,  financially  ruined,  and  rest 
under  the  stigma  of  criminal  indictment  and  prosecution.  A  sorry  reward, 
indeed,  for  pioneers  who  endured  the  hardships  and  privations  of  frontier  life, 
who  risked  their  lives  and  lost  their  fortunes  in  the  tf ort  to  develop  this  last 
frontier  of  American  civilization. 

But  the  worst  has  not  bem  told.  A  few  of  these  pioneers  had  not  entirely 
surrendered,  a  few  indomitable  spirits  still  insisted  upon  the  constitutional 
right  of  even  the  meanest  of  American  citizens— the  right  to  have  his  (dairn 
passed  upon  by  the  courts  of  his  land — and  did  not  propose  to  surrender  his 
rights  until  a  Judicial  tribunal  should  so  order. 

The  United  States  Government  is  Immune  from  prosecution.  A  law  pro- 
viding for  Federal  leasing  of  these  same  lands  was  being  considered  by  Con- 
gress. While  the  Government  could  not  be  sued,  a  lessee  of  the  Government 
might  be  required  in  ejectment  proceedings  to  prove  his  better  right  in  order 
to  maintain  his  possession. 

A  committee  of  the  House  of  Bepreswtatives  of  the  United  States,  in  order 
to  take  from  the  Alaskan  coal  claimant  his  last  opportunity  to  protect  his 
rights  and  defend  his  name  and  reputation,  put  this  cunning  section  into  the 
bill  H.  R.  14288,  Sixty-third  Congress,  approved  October  15,  1914: 

Sec.  18.  That  the  possession  of  any  lessee  of  the  land  or  coal  deposits  leased 
under  this  act  for  all  purposes  involving  adverse  claims  to  the  leased  property 
shall  be  deemed  the  possession  of  the  United  States,  and  for  such  purposes  the 
lessee  shall  occupy  the  same  relation  to  the  property  leased  as  if  operated 
directly  by  the  United  States. 
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This  bill  was  enacted  by  Congress  and  for  15  months  has  been  the  law.  No 
leases  have  yet  been  made ;  and  the  coal  of  Alaska,  after  80  years  of  effort,  is 
as  effectually  locked  np  to-day  as  at  the  beginning. 

This  Alaskan  experience  furnishes  reasons  why  many  citizens  believe  that  the 
Ctovemment  should  dispose  of  all  her  public  lands  in  limited  areas  to  individual 
citizens  at  the  earliest  time  possible,  having  due  regard  for  other  citizens  who 
might  desire  to  receive  of  the  national  bounty,  excepting  only  such  property 
as  is  needed  for  governmental  purposes. 

These  argue  that  the  direct  management  and  supervision  of  mines  and  the 
agencies  necessary  to  make  governmental  control  effective  will  largely  augment 
the  functions  of  our  Government  and  force  it  into  comparative  business  com- 
petition with  her  own  citizens. 

Many  others  equally  sincere,  believe  that  the  Government  should  retain 
ownership  and  control  of  these  minerals  which,  being  once  exhausted,  can  never 
be  reproduced,  and  which  are  essential  to  our  industrial  progress.  Just  what 
the  future  control  of  the  minerals  on  the  public  domain  is  to  be  will  probably 
be  decided  by  the  present  session  of  Congress. 

These  are  the  arguments  and  these  the  principles  involved  in  a  controversy 
which  both  sides  agree  is  one  of  the  most  important  internal  questions  ever 
presented  for  consideration  to  the  people  of  the  United  States. 

Mr.  Ball.  I  would  like  to  say  a  few  words  about  some  of  the 
statements  in  Mr.  Callbreath's  paper.  He  states  that  a  people  who 
own  their  own  homes  are  the  most  democratic  people  and  that  any 
system  which  grants  the  people  their  homes  is  a  desirable  system. 
By  inference,  he  applies  that  to  mineral  lands,  the  suggested  idea 
being  that  in  order  to  grant  homes  to  the  home-making  people  you 
should  grant  the  title  to  mineral  lands. 

There  has  been  a  good  deal  of  vague  thinking  on  this  question 
because  of  the  confusion  of  the  home-making  title  and  the  mineral 
title.  The  arguments  have  gone  back  to  the  tenancy  days  of  Ireland 
and  of  Scotland,  where  a  man  did  not  own  his  own  home,  but  held 
it  under  lease  from  some  absentee  landlord.  I  need  not  outline  for 
you  the  conditions  that  resulted  from  that  absentee  ownership  of 
the  homes  of  the  people.  But  that  has  nothing  to  do  with  the  owner- 
ship of  mineral  lands,  on  which  no  man  makes  his  permanent  home. 
I  am  reminded  of  arguments  in  Congress  prior  to  the  passage  of  the 
placer  act  of  1870.  I  dont  know  whether  you  have  read  the  Con- 
gressional Globe  of  that  period  or  not,  but  if  you  wiU  read  it  you 
will  find  that  the  reason  for  the  passage  of  that  act  was  not  for  the 
purpose  of  giving  miners  title  to  the  placer  ground  which  they  were 
using  for  mining  purposes,  but,  as  Senator  Stewart,  of  Nevada,  has 
said,  this  bill  was  proposed  for  the  purpose  of  attaching  the  wander- 
ing nomadic  population  of  the  mining  districts  to  the  soil,  so  that 
they  might  become  a  permanent  home-keeping  population  on  their 
placer  claim. 

If  ever  there  was  confusion  of  ideas  it  was  right  there.  Anyone 
could  tell  you  the  results.  The  placer  miners  have  not  yet  been 
made  a  permanent  home-making  population.     They  still  remain 
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nomadic.  So  it  seems  to  me  that  any  argument  as  to  the  necessity 
of  a  man  owning  his  home  has  nothing  to  do  with  the  necessity  of 
granting  absolute  title  to  mineral  lands. 

There  are  certain  other  things  in  Mr.  Callbreath's  paper  which 
I  wish  I  remembered  clearly  enough  to  discuss,  but  one  thing  that 
struck  me  most  forcibly  was  his  reference  to  Alaskan  conditions. 
That  Alaskan  conditions  have  been  unfortunate,  the  most  ard^it 
advocate  of  Government  leasing  will  admit,  but  there  are  other 
factors  that  must  be  taken  into  account  when  the  statement  is  made 
that  although  the  leasing  law  has  been  in  operation  for  over  a  year 
no  leases  hate  yet  been  taken  out.  Lack  of  transportation  is  one  of 
the  important  things  we  must  consider.  Another  factor  is  California 
oil,  which  supplies  the  Pacific  coast  and  will  for  some  years.  When 
coal,  a  good  deal  of  it  as  good  as  Alaskan  coal,  in  beds  as  much  as 
6  feet  in  thickness,  lies  practically  untouched  at  San  Francisco^s 
back  door,  there  is  not  much  argument  for  going  into  Alaska,  a  long 
way  from  transportation,  and  trying  at  the  present  time  to  open  up 
the  Alaskan  coal  fields. 

Mr.  Lesher.  Mr.  Callbreath  spoke  of  the  situation  in  Wyoming, 
and  stated  that  if  10  or  25  per  cent  of  the  coal  was  sold,  the  tax  of 
so  many  cents  a  ton  would  be  so  many  million  dollars,  and  compared 
that  condition  with  Pennsylvania.  Pennsylvania  is  now  collecting 
by  a  State  law  2^  per  cent  on  the  anthracite  coal  production, 
llie  operators,  of  course,  are  att^npting  to  prove  that  this  law  is 
unconstitutional.  But  the  tendency  is  to  tax  gross  outputs,  and 
whether  it  is  done  through  the  medium  of  the  State  government  or 
the  Federal  Government  is  perhaps  not  so  material  as  the  question 
of  what  becomes  of  the  money  after  it  is  collected.  Under  the  pro- 
posed £fystem  of  leasing,  or  any  of  the  proposed  systems  of  leasing, 
the  money  collected  from  royalties  will  go  back  to  the  territory  from 
which  it  is  taken,  as  you  know,  partly  as  a  direct  return  to  the  State 
or  partly  as  an  aid  to  reclamation  of  land. 

I  did  not  infer  from  Mr.  Callbreath's  paper  that  he  objected  to  the 
sale  of  public  coal  lands  at  an  appraised  value.  I  infer  that  he 
approved  of  selling  the  land  at  prices  in  proportion  to  its  value. 
Chie  of  the  principal  arguments  in  favor  of  leasing  as  against  sale 
at  appraised  values  is  that  leasing  for  a  royalty  is  more  favorable  to 
the  lessor  because  it  is  not  always  possible  to  ascertain  exactly  the 
quantity  of  coal  under  a  piece  of  land  until  it  has  been  developed. 
If  the  land  is  leased  the  operator  then  pays  on  the  output  from  day 
to  day  or  month  to  month.  If  he  buys  it  outright  under  the  present 
system  he  pays  a  lump  sum  at  the  beginning  based  on  the  assumed 
royalties  that  would  be  derived  if  the  land  were  leased,  and  royalties 
paid  as  production  progressed. 
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The  writer  emphasized  the  idea  that  the  industrial  development  of 
the  West  has  been  hindered  by  the  withdrawal  of  coal  lands  and  that 
it  will  be  retarded  by  the  leasing  of  the  coal  lands.  I  might  point 
out  that  it  is  only  too  well  known  to  those  familiar  with  the  coal 
situation  in  the  United  States  that  the  productive  coal  capacity  of  our 
coal  mines  is  considerably  in  excess  of  our  demands.  That  condition 
is  considered  lamentable,  and  has  caused  in  slack  times  a  demoraliza- 
tion in  the  coal  trade.  That  is  particularly  true,  of  course,  in  the 
East,  where  greater  development  has  taken  place;  but  I  have  seen 
it  stated  by  some  of  the  State  mining  inspectors,  by  one  particularly 
in  Colorado  several  years  ago,  when  the  greatest  agitation  was  on 
against  the  withdrawal  by  the  President  of  coal  lands,  that  the  pro- 
ductive capacity  of  the  coal  mines  in  Colorado  was  in  excess  of  the 
demand,  and  that  if  the  Colorado  producers  expected  to  make  money 
they  would  have  to  seek  markets  in  the  Middle  Western  States. 

Practically  all  of  the  coal  operators  in  Colorado,  Wyoming,  and 
other  Western  States  producing  steam  coal  and  coal  for  industrial 
purposes  have  considerable  acreages.  A  good  deal  of  the  land,  as 
the  Land  Office  records  show,  was  originally  taken  up  as  farming 
land,  innocently  enough,  perhaps,  imder  the  preemption  and  home- 
stead laws,  and  has  since  been  acquired  by  the  coal  mining  companies. 
Other  large  parcels  were  acquired  as  coal  lands  at  a  minimum  price 
of  $10  and  $20  an  acre. 

The  point  I  want  to  make  is  that  these  companies  have  a  large 
acreage  of  developed  and  undeveloped  land,  sufficient  I  think  with- 
out question  to  supply  the  need  for  coal  in  those  States. 

Mr.  Weixs.  I  am  a  little  in  doubt  where  to  begin  with  my  dissent 
from  Mr.  Callbreath's  paper.  In  the  first  place,  with  respect  to  the 
old  mineral  lease  system  as  contrasted  with  the  liberal  system  of  free 
distribution  of  the  public  lands  that  followed  the  preemption  act  of 
1841  and  was  applied  shortly  thereafter  to  mineral  lands,  he  told  us, 
quoting  from  President  Polk's  message,  that  the  income  for  a  certain 
period  of  time  was  something  like  $6,000  in  royalties  and  the  expenses 
were  something  like  $26,000,  and  that  it  seemed  a  very  inefficient 
system ;  but  when  we  come  to  consider  the  free  distribution  system  he 
tells  us  that  the  public  lands  of  the  United  States  cost  $76,000,000. 
Is  that  your  figure,  Mr.  Callbreath,  for  what  was  paid  to  the  foreign 
nations  that  ceded  them  to  us? 

Mr.  Callbreath.  All  the  payments  that  were  made  under  cessions 
and  purchases. 

Mr.  Wells.  Then  I  call  attention  to  the  fact,  in  the  first  place,  that 
having  bought  them  from  the  foreign  nations  we  bought  a  good  many 
of  them  over  again  from  the  Indians.    I  would  therefore  add  that 
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to  his  capital  cost  He  takes  uo  account  whatsoever  of  the  adminis- 
tration expense  of  the  free  distribution  system.  The  administrative 
expenses  of  the  leasing  system  is  the  only  thing  that  makes  the  other 
system  look  bad  from  a  financial  standpoint 

How  much  has  it  cost  to  administer  the  free  distribution  system? 
How  many  millions  of  dollars  or  hundreds  of  millions  of  dollars  in 
all  these  years?  However,  I  merely  point  that  out  as  an  example  of 
what  seems  to  me  an  inadequate  consideration  of  the  proper  measure 
to  be  applied  to  these  things.  None  of  us  would  judge  this  upon  a 
profit  and  loss  basis.  The  proposed  leasing  system  is  not  proposed 
primarily  as  a  means  of  public  revenue,  but  as  a  means  of  social 
justice  and  of  development,  as  opposed  to  monopolization  of  re- 
sources. 

Mr.  Ball  has  spoken  of  the  home-owning  arguments  used  by  Mr. 
Callbreath.  I  want  to  add  a  word  or  two  about  that.  The  home- 
owning  argument  holds  up  for  our  admiration  what  they  call  in 
Europe  the  peasant  proprietor,  the  small  man,  the  economically  small 
man,  owning  his  own  home,  and  he  had  the  small  farmer  in  mind, 
probably,  working  his  farm  with  his  own  labor,  or  possibly  having  a 
hired  man  or  two;  and  I  heartily  agree  that  there  is  no  better  founda- 
tion for  social  order  than  that  But  we  are  asked  to  jimip  from  that 
to  the  distribution  of  mineral  lands  and  their  passing  into  absolute 
private  ownership.  Now,  I  do  not  know  intimately  much  about  the 
situation  in  Colorado  or  in  Michigan,  but  I  would  ask  every  man  in 
this  room,  after  he  has  gotten  over  his  admiration  of  the  peasant 
proprietor  as  I  have  described  him,  to  think  about  the  man  on  the 
coal  lands  qf  Colorado  and  the  copper  lands  of  Michigan  in  the  last 
three  or  four  years.  How  far  do  they  resemble  the  peasant  pro- 
prietor? We  all  know  that  they  are  more  or  less  at  the  mercy  of 
the  perscms  to  whom  the  legal  absolute  title  to  those  lands  has  ccmie. 
I  do  not  know  how  that  power  has  been  exercised,  or  how  it  wiU  be 
exercised,  but  we  all  know  that  the  men  on  the  ground  who  are  doing 
the  work  are  thoroughly  discontented. 

One  thing  more.  Mr.  Callbreath's  paper  pointed  out  to  us  the 
enormous  revenue  that  might  come  to  the  United  States  from  the 
Wyoming  coal  lands,  and  the  Government  was  represented — ^that  is, 
the  United  States  was  represented — as  a  sort  of  bloodsucker,  sapping 
the  life  of  the  Wyoming  of  the  future  and  in  contrast  not  getting 
anything  out  of  Peniu^lvania. 

Now,  I  have  not  a  word  to  say  for  Penncfylvania.  A  good  many 
men  in  this  room,  however,  remember  when  the  ruling  rate  for  an- 
thracite coal  was  $4.50  put  in  the  cellar.  We  are  paying  $7.50  a 
ton  for  it  now.    Is  Pennsylvania  getting  that  $8?    The  owners  of 
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those  lands  are  getting  the  $3,  and  if  Mr.  Callbreath's  ideas  were 
carried  out  with  respect  to  Wyoming,  Wyoming  would  not  keep  the 
$8,000,000  a  year  that  he  is  talking  about  Wyoming  would  still  pay 
$8,000,000  a  year  to  somebody.  The  fundamental  question  of  the 
leasing  system  is  whether  they  shall  pay  it  to  the  public  or  whether 
they  shall  pay  it  to  private  monopolies.  That  is  the  essence  of  this 
thing,  and  it  is  entirely  misleading  to  assume  that  that  $8,000,000  is 
going  into  the  Wyoming  treasury  if  the  old  system  prevails. 

Mr.  Weqemann.  It  seems  to  me  that  one  of  the  greatest  arguments 
for  the  leasing  system  is  the  Government  control  of  the  lands  which 
are  leased,  and  the  prevention  of  waste  of  the  minerals  contained  in 
those  lands. 

Those  of  us  who  have  been  in  the  oil  or  coal  fields  have  seen 
many  of  the  wasteful  methods  which  are  employed.  We  have  seen 
small  operators,  owning  adjaceiit  tracts,  drilling  wells  when  they 
knew  they  had  no  pipe-line  facilities  and  would  have  to  put  it  in 
storage  in  vessels  where  much  of  it  would  evaporate,  or  in  steel  tanks 
which  would  likely  be  struck  by  lightning;  and  we  have  seen  hun- 
dreds of  thousands  of  barrels  of  oil  wasted  merely  because  one  man 
was  trying  to  get  the  oil  before  his  neighbor  across  the  way  could 
get  it. 

Granting  that  all  of  the  argmnents  of  Mr.  Callbreath  can  be 
upheld,  it  seems  to  me  that  we  will  be  saying  to  the  people  of  Wy- 
oming, supposing  that  they  are  pajdng  this  tax  directly  to  the  Gov- 
ernment, that  loss  is  many  times  made  up  by  the  preservation  to  the 
State  of  vast  resources  which  will  last  for  generations,  if  properly 
conserved  to  avoid  waste. 

Mr.  Stores.  I  regret  that  I  did  not  hear  Mr.  Callbreath's  paper 
and  also  must  confess  that  I  have  not  examined  the  latest  form 
of  lease  that  the  Government  bureaus  have  devised,  but  I  did  have 
some  conferences  on  the  original  lease  planned  for  coal  lands,  par- 
ticularly with  a  view  to  Alaska.  One  of  the  greatest  defects  of  the 
lease  plan,  as  I  then  knew  it,  seemed  to  be  its  inelasticity  to  meet  all 
the  conditions.  What  might  be  devised  for  some  Western  States  in 
a  flat  mining  coimtry  with  shallow  shafts,  would  be  absolutely  un- 
suited  for  the  Alaskan  conditions,  and  the  acreage  allowed  to  be 
taken  up  by  any  one  lessee  where  the  topography  and  railroad  outlet 
conditions  would  be  such  as  they  were  in  Alaska,  seemed  to  be  abso- 
lutely inadequate.  It  would  mean  that  the  fringe  of  the  coal  meas- 
ures along  the  streams  and  readily  accessible  might  be  leased,  but 
the  great  body  of  the  lands  would  then  be  tied  up,  absolutely  inac- 
cessible to  anyone ;  and  that  seemed  to  be  the  great  defect  of  the  lease 
afl  I  saw  it.    It  seems  to  me  that  it  is  advisable  to  lease  the  lands. 
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A  statement  was  made  by  Mr.  Wells,  as  to  where  the  $3  a  ton  has 
gone.  I  think  it  is  hardly  fair  to  say  that  the  landowners  have 
gotten  that.  A  large  part  is  in  the  railroad  treasury.  And  it 
happens  that  the  railroad  in  many  cases  owns  a  large  part  of  the 
land.  It  also  happens  that  in  some  cases  some  of  the  shrewder 
owners  are  getting  some  of  that  benefit.  I  have  in  mind  a  recent 
case  where,  the  price  being  based  on  the  average  tidewater  price, 
the  owner  is  now  getting  43  cents,  whereas  in  the  old  times  he  used 
to  get  only  23  cents. 

The  Chairman.  Is  there  further  discussion  of  this  paper? 

Mr.  Cat.t,breath.  Mr.  Chairman,  reference  has  be^i  made  to  the 
lack  of  clearness  in  the  reference  to  making  homes  upon  mineral 
lands.  What  I  object  to  is  the  change  from  the  system  which  has 
made  for  industrial  development  and  for  happiness,  peace,  and 
prosperity.  It  is  not  expected  that  the  owner  of  a  mineral  claim 
will  necessarily  make  his  home  upon  it. 

Some  one  has  said  it  is  not  so  material  whether  the  tax  shall  go 
to  the  Federal  Government  or  somewhere  else.  Reference  has  been 
made  to  the  tax  on  coal  in  Pennsylvania  of  2^  per  cent.  That  goes  to 
the  people  of  Pennsylvania,  if  it  is  declared  constitutional,  and  they 
are  entitled  to  it.  If  the  lands  of  the  West  shall  be  taxed  by  anybody 
they  should  be  taxed  for  the  support  of  the  development  of  those 
States.  The  basic  principle  of  our  Government  is  home  rule  and  to 
the  extent  that  we  undertake  to  infringe  upon  the  right  of  the 
people  to  govern  themselves,  we  menace  the  Federal  Government. 

Some  one — ^I  think  it  was  Mr.  Lesher — ^said  that  this  talk  with 
reference  to  the  hindering  of  development  was  mere  prophecy.  If 
you  will  pardon  me  for  a  moment,  I  will  cite  one  instance  which 
I  think  will  appeal  to  you  as  being  very  real. 

In  the  State  of  Colorado,  four  or  five  or  six  years  ago,  Mr.  Bolthoff, 
of  the  Hendrie  &  Bolthoff  Manufacturing  &  Supply  Co.,  a  large 
concern  engaged  in  mining  and  manufacturing,  went  up  into  the 
valley  and  took  up  a  mill  site  and  several  claims  on  the  side  of  the 
hilL  He  spent  $60,000  in  a  preliminary  way,  and  developed  a  suf- 
ficient ore  body  to  justify  the  construction  of  a  mill.  He  bought 
his  machinery,  spent  $25,000  in  getting  ready,  and  ordered  $20,000 
or  $25,000  more  of  machinery  to  be  put  upon  that  mill  site  in  the 
valley. 

He  saw  that  his  mining  claim  would  justify  the  expenditure,  and 
he  proceeded  to  have  his  attorneys  apply  for  a  patent.  He  was  met 
by  the  statement  that  this  land  had  been  withdrawn  as  a  water- 
power  site  and  that  he  could  not  get  a  patent  to  that  land.  His 
lawyers  came  to  Washington  and  went  before  the  Land  Department. 
After  several  days  they  managed  to  get  a  hearing  before  some  officers 
of  the  Interior  Department.    I  think  that  was  a  year  ago  last  August. 
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That  case  has  not  yet  been  decided,  unless  it  has  been  decided  within 
tiie  last  few  days,  and  Mr.  Bolthoffs  investment  of  $125,000  is  lying 
dormant,  and  in  my  judgment  development  has  been  hindered. 

I  can  give  you  many  more  cases  of  a  similar  kind,  but  I  think  that 
one  instance  is  sufficient  to  show  that  mining  is  hindered.  It  is  not 
in  opposition  to  the  leasing  system  that  I  argue;  I  argue  in  opposi- 
tion to  a  Federal  leasing  system.  I  believe  in  home  rule — that  each 
State  should  control  its  own  matters — and  unless  we  do  that  I  think 
we  will  have  trouble  in  the  future. 

The  Chairman.  The  second  paper  this  morning  will  be  on  the 
"  Valuation  of  Federal  coal  lands,"  by  Messrs.  R.  D.  Hall  and  Floyd 
W.  Parsons. 


VALUATION  OF  FEDERAL  COAL  LANDS. 

By  FLOYD  W.  PARSONS  and  R.  DAWSON  HAIX. 
Bditorial  Btaff  Coal  Age,  New  York  City. 

Perhaps  the  first  question  to  discuss  is  whether  we  are  justified  here  in  the 
East  in  canvassing  a  question  of  this  sort,  the  answer  to  wliich  is  at  best  only 
Indllforent  to  na  If  the  coal  mines  of  the  West  were  closed  down  entirely,  it 
would  do  us  little  harm  and  might  help  to  stimulate  eastern  trade. 

No  doubt  the  pe(^le  of  the  East  do  not  look  upon  the  matter  from  such  an 
ignoble  point  of  view,  and  doubtless  the  eastern  conservationists  are  ever  ani- 
mated by  the  noblest  of  purposes.  But  the  fact  remains  that  their  interest,  if 
th^  have  one,  is  like  the  interest  the  British  had  in  our  infant  iron  trade 
before  the  Revolutionary  War — an  interest  in  its  suppression  and  not  in  its 
development  But,  again,  for  fear  we  may  be  misapprehended,  we  repeat  we 
do  not  believe  that  any  such  narrow  view  animates  our  conservationists,  who, 
without  exception,  are  doubtless  weU  meaning.  But  if  the  advantage  of  sup- 
pressing the  western  coal  trade  has  never  appealed  to  them,  neither  has  the 
death  and  stagnation  of  that  trade  ever  stirred  them  to  action. 

We  must  remember  that  the  size  of  the  United  States  permits  us  to  overlook 
local  conditions  of  financial  and  physical  death.  Absentee  landlordism  by  the 
Federal  Government  is  not  entirely  cured  by  our  representative  provisions. 
The  majority  may  so  override  the  minority  that  the  latter  might  as  weU  be 
deprived^  of  a  vote.  Moreover,  the  virtues  of  the  landlord  do  not  save  him 
from  false  judgments.  Near-hand  investigation  will  alone  do  this.  The  essen- 
tial of  presentee  landlordism  is  the  immediate  sensing  of  the  economic  condi- 
tions arising  from  the  management  or  mismanagement  of  an  estate.  This 
essential  is  absent  in  our  national  economy.  If  Oolorado,  Utah,  or  Wyoming 
does  not  prosper,  no  feeUng  of  discomfiture  steals  over  the  Department  of 
Public  Lands  or  the  Geological  Survey  at  Washington. 

In  this  connection  it  might  be  well  to  quote  Secretary  of  the  Interior  Franklin 
K.  Lane's  report  to  the  President  in  1914  relative  to  Alaska.    He  said  : 

There  can  be  no  satisfactory  administration  of  land  laws  nor  any  other  laws 
at  a  distance  of  5,000  miles  from  the  point  of  action.  ♦  ♦  ♦  The  eye  that 
sees  the  need  should  be  near  the  voice  that  gives  the  order. 

There  is  too  much  talk  of  Federal  lands  and  national  domain.  We  shaU 
only  aUenate  the  West  until  we  learn  that  the  lands  of  the  West  belong  to 
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the  people  of  the  West;  that  they  have  a  right  to  regulate  their  disposal; 
and  that  we  have  scarcely  any  more  right  to  determine  the  price  and  distri- 
bution of  western  lands  than  the  British  Government  would  have  to  dispose 
of  the  vast  acreage  in  Canada  or  Australia. 

What  right  have  we?  We  acknowledge  that  It  Is  not  a  property  right,  for 
very  correctly  we  have  arranged  that  the  West  shall  receive  all  the  money 
received  from  the  sale  of  lands  for  western  development  Our  attitude,  then, 
is  that  the  West  is  not  fitted  for  the  control  of  its  own  resources,  which  is 
precisely  the  attitude  which  has  been  repeatedly  dubbed  toryism.  If  a  State 
can  not  solve  Its  own  land  question  then  It  Is  most  surely  In  swaddling  clothes. 

Let  us  enunciate  the  conservationist's  argument:  "We  have  so  much  more 
experience  and  have  such  complete  financial  aloofness  that  we  can  be  relied  on 
to  do  what  is  best**  But  in  such  a  statement  we  overlook  the  fact  that  newer 
communities  can  not  grow  when  they  have  the  bands  of  older  communities  to 
restrain  them,  and  that  the  people  who  are  not  personally  interested  in  amy 
problem  approach  it  always  in  a  way  more  academic  than  practical. 

We  are  apt  to  write  our  laws  as  a  boy  pens  his  college  thesis,  freed  from  the 
tranmiels  of  experience.  What  does  It  matter  if  he  is  wrong?  None  of  his 
money  is  Involved;  his  job  is  not  threatened.  What  does  it  concern  us  if  we 
are  in  error?  We,  the  conservationists  of  the  East,  will  not  suffer  and  may 
even  profit ;  our  business  is  not  threatened.  But  the  West  knows  it  is  its  own 
problem,  and  If  It  Is  left  to  the  people  of  the  West  and  they  settle  it  wrongly, 
on  their  own  heads  will  be  the  disaster. 

The  outcome  of  mismanagement  comes  home  to  them  with  all  its  discourage- 
ment We  can  spin  filmy  visions  of  our  imagination  and  believe  we  are  handling 
matters  altogether  for  the  best.  For  Instance,  we  can  Imagine  that  we  can 
evaluate  a  property  by  comparing  It  with  another  property  in  another  place 
and  then  convince  ourselves  that  it  ought  to  sell  at  that  price.  If  we  are  really 
interested  when  we  find  it  does  not  we  conclude  we  were  wrong;  if  we  are 
not  interested,  why  we  don't  come  to  any  conclusion  whatever. 

It  is  a  mistake  to  take  a  piece  of  property  on  Union  Hill,  N.  J.,  and  com- 
pare it  with  another  on  Riverside  Drive,  Ne\ir  York  City.  The  Union  Hill 
ground  lies  so  much  higher  and  looks  therefore  so  much  more  desirable  that 
it  really  ought  to  be  held  at  a  better  price  than  land  on  the  Drive.  But  it  is 
not  The  psychology  of  real  estate  prevents  it  Really,  the  only  difference 
between  the  properties  we  can  find  is  that  one  is  near  a  center  of  popnlatioii 
and  the  other  not,  and  after  all  that  is  the  difference  between  Pennsylvania 
and  Utah  property.  Nevertheless  the  Geological  Survey  still  holds  that  If 
an  acre  of  Greensburg,  Pa.,  coal  were  carried  like  the  magic  carpet  to  some 
point  in  the  West  it  should  retain,  perhaps  not  the  whole  but  a  large  percentage 
of  Its  value.  • 

A  rich  man  owned  a  large  square  tract  of  good  land  with  raihroads  on  two 
sides  of  it  A  contractor  owned  another  square,  not  quite  so  good,  in  anoth^ 
crotch  of  the  intersecting  raihroads.  The  first  held  his  lands  at  $000  a  lot 
and  practically  sold  none.  The  second  sold  his  lots  at  a  more  reasonable 
figure,  but  competition  so  brlskened  business  that  the  contractor's  lots  were 
many  of  them  sold  at  twice  or  three  times  as  much  as  the  wealthy  man  asked 
for  his  in  the  first  instance. 

You  can  only  get  your  price  for  coal  or  any  other  land  by  creating  a  body 
of  competing  land  holders.  There  certainly  is  such  a  thing  as  unearned  incre- 
ment, but  remember  it  is  an  increment,  a  growth,  a  development,  not  a  crea- 
tion. It  grows  by  its  own  laws,  not  on  the  flat  of  the  rich  man  or  the 
Government  It  increases  from  year  to  year  when  the  acreage  available  ts 
limited. 
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It  has  for  many  generations  been  our  boast  that  the  land  of  this  country 
was  not  held  by  a  few  large  landowners,  who  did  nothing  with  it  and  paid 
minimum  taxes.  The  argument  seemed  good  to  most  of  us,  but  we  have  in 
the  United  States  Gk>yernment  a  land  holder  larger  than  any  other,  who 
pays  no  taxes  whatsoever  and  sells  its  cool  land  only  at  the  most  exorbitant 
figure.  Its  intentions  are  doubtless  benevolent,  but  benevolent  people  have 
a  way  of  being  exasperating,  eepecially  when  they  are  not  made  to  feel  in 
any  immediate  way  tlie  consequences  of  their  acts. 

These  remarks  apply  to  all  coal  land  now  belonging  to  the  public  domain. 
It  is  all  held  at  too  high  a  price.  Of  course,  it  will  be  said  that  to  make 
that  statement  requires  expert  knowledge  of  all  western  lands,  and  that  only 
a  few  men,  like  George  Otis  Smith,  the  directCHr  of  the  Geological  Survey, 
and  G.  A.  Ashley,  of  the  Goal  Land  Olassiflcation  Board,  have  such  a  compre- 
hensive knowledge. 

It  may  be  well  to  grant  them  a  most  liberal  and  broadly  a  most  exclusive 
knowledge  of  the  value  of  Western  coal  lands,  but  the  price  to  a  practical 
man  is  set  too  high  if  the  objects  offered  will  not  sell  as  appraised.  Of 
course,  for  a  year  or  two  buyers  might  hold  ofF,  but  the  classification  and 
evaluation  has  continued  for  many  years  and  purchases  are  quite  insignificant 
compared  with  the  coal  land  held  by  the  Nation. 

It  is  not  necessary  to  show  that  the  elaborate  equation  of  the  Geological 
Survey  is  wi*ong.  All  that  we  need  to  know  is  that  the  result  it  obtains  does 
not  work  out  in  practice,  however  clever  may  be  the  algebraic  formula  of  its 
geologists. 

Unfortunately  it  is  sure  that  in  many  cases  the  Geological  Survey  arrives 
at  incorrect  evaluations  of  coal  quality,  with  most  unfortunate  results.  It  is 
stated  that  one  large  sale  was  made  on  the  basis  of  a  geological  evaluation 
of  the  coal  since  found  to  be  faulty.  That  is  not  wonderfuL  No  technical 
blame  adheres  to  the  survey  for  this  misjudgment  of  value.  >  It  is  the  com- 
monest of  experiences  when  the  buyer  relies  on  the  geologist  and  not  on  the 
drill.  There  are  no  geological  bulletins  better  than  the  Geological  Survey 
produces.  The  British  publications  fUl  to  be  equally  instructive  and  com- 
plete. But  mere  comparative  excellence  is  not  enough.  If  a  price  is  put  on 
coal  land  by  the  Government,  it  is  supposed  to  be  based  on  a  correct  knowledge 
of  the  coal  value;  and  if  it  is  not,  the  gullible  public  may  purchase  a  gold  brick 
from  the  United  States  with  U.  S.  stamped  on  the  brick  both  on  face  and 
obverse. 

It  might  be  well  to  refer  again  to  the  same  report  of  the  Secretary  of 
the  Interior  to  which  we  have  already  referred.  In  fact,  it  seems  apparent 
that  he  guides  the  pen  in  all  that  has  been  here  written  on  the  subject,  so 
Just  appear  to  be  so  many  of  his  conclusions.    He  says: 

Our  coal  land  is  not  being  used  under  this  plan,  save  under  exceptional  con- 
ditions of  local  and  immediate  demand,  and  the  purchaser,  when  there  is  one, 
is  speculating  on  the  best  guess  that  an  honest  geologist  can  make  as  to  the 
amount  of  coal  in  the  ground. 

Is  it  necessary  to  quote  the  number  of  entries  to  convince  you  of  tlie  truth 
of  Secretary  Lane's  conclusions  as  to  the  volume  of  sales?  In  1907-8  there 
were  299  entries,  and  in  1912-13,  71.  The  valuations  in  the  first  fiscal  year 
mentioned  were  $636,663.18,  and  in  the  second  year  $307,487.95,  though  the 
average  price  per  acre  for  the  sales  rose  22  per  cent  per  annum. 

Whether  the  sales  in  1907-08  were  all  of  classified  land  there  is  no  way 
of  ascertaining  from  the  rQ)orts  made.  There  is  some  reason  to  suppose  that 
a  large  part  of  the  lands  sold  in  that  year  were  filed  on  before  withdrawal  and 
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valuation.  This  makes  it  a  fair  conclusion  to  believe  that  at  no  time  have 
really  classified  coal  lands  been  in  demand. 

But  another  fact  should  not  be  overlooked.  The  valuations  at  first  made 
were  based  on  a  much  lower  schedule  than  that  now  obtaining,  so  that  the 
possibility  of  making  sales  at  present  prices  is  in  no  way  evidenced  by  the  sales 
at  earlier  valuations  or  under  no  valuation  at  all  oth^  than  that  provided  by 
the  minima  in  the  Revised  Statute  2347. 

The  sales  of  coal  land  already  made  were  in  some  cases  sales  which  would 
have  been  consummated  if  not  a  ton  of  coal  had  appeared  <m  the  property. 
The  only  part  coal  had  in  their  transfer  was  to  make  the  land  valuable  by  its 
being  found  in  large  quantity  near  by.  These  properties  were  bought  tliat  lots 
might  be  sold  to  saloon  keepers  who  could  not  locate  on  the  property  of  the 
coal  companies. 

The  Qovernment  has  sold  these  properties  to  pe(^le  whose  sole  aim  was  to 
corrupt  the  morals  of  the  miners  by  liquor,  fan-tan,  and  in  other  undesirable 
ways.  Of  course,  it  was  not  the  intention  of  the  Ctovemment,  and  the  hi^^ 
price  charged  for  the  lands  was  the  one  redeeming  feature  of  the  transaction ; 
but  anyone  who  has  seen  these  squalid  sixteenths  of  a  square  mile  would  wish 
the  United  States  had  not  used  its  public  domain  to  debauch  the  peoples  rather 
than  to  enrich  them. 

The  question  whether  the  West  has  suffered  as  a  result  of  the  restrictive 
action  of  the  withdrawal  and  classification  is  not  a  matter  which  can  be  8ul>- 
mitted  to  proof.  It  has,  however,  been  asserted  by  a  commissioner  of  the 
Land  Office  in  his  report  of  June  30,  1910 : 

The  progress  of  advancement  in  the  West  is  being  retarded  under  present 
conditions  by  the  difficulty  in  the  successful  operation  of  new  mines  under 
legislation  as  it  exists  to-day.  Competition  has  been  checked.  The  consumer 
is  having  to  pay,  therefore,  a  greater  price  than  it  would  be  reasonable  to 
expect  he  would  have  to  pay  if  it  were  possible  to  open  mines  under  legisla- 
tion which  would  encourage  the  development  of  mines. 

Another  weak  feature  in  the  situation  is  that  the  present  restrictions  are 
hardly  conservatlonal.  The  outcrc^  is  in  large  part  sold,  and  the  properties 
run  into  the  hill  till  great  depths  are  reached ;  in  some  cases  the  cover  is  1,500 
feet,  for  the  measures  frequently  dip  steeply.  When  the  coal  is  worked  out 
no  more  can  be  obtained.  The  landowner  removes  his  pillars  as  far  as  he  can 
and  lets  the  roof  fall  in.  What  then  la  the  condition  of  the  (Government  land 
behind?  It  is  only  approachable  by  shafts  as  deep  or  deeper  than  the  deepest 
shafts  now  worked  in  America.  Unless  accurate  records  have  been  made  of 
the  coal  at  the  edge  of  the  abandoned  property  nobody  can  hazard  a  guess  as 
to  the  value  of  the  acreage  beyond. 

The  (Government,  if  it  has  secured  no  record,  knows  nothing  as  to  the  level 
and  character  of  the  coal.  This  land  should  be  drilled  carefully  and  at  much 
expense  before  it  is  mined  to  make  up  for  the  lack  of  records  of  the  face 
once  exposed  and  to  provide  further  data.  Even  then  the  risk  is  considerable, 
for  drilling  is  an  uncertain  way  of  proving  coaL  The  uncertainty  after  drilling 
is  not  extremely  harassing  if  the  coal  is  shallow,  for  the  drillings  can  be  more 
frequent,  and  the  financial  hazard  is  not  great 

But  let  the  depth  be  1,500  or  2,000  feet  and  the  necessity  for  certainty 
becomes  provokingly  insistent  It  is  doubtful  if  the  coal  burled  so  deeply 
will  be  taken  out  for  generations.  Perhaps  that  is  in  Itself  no  loss,  but  the 
regret  is  that  when  it  is  mined  it  will  be  done  at  unreasonable  cost  because 
the  normal  approach  to  it  is  closed.  Had  it  been  attacked  from  crop  work- 
ings, whether  it  proved  a  poor  or  a  rich  deposit  no  great  loss  would  have  been 
incurred  for  no  large  investment  would  have  been  needed  to  reach  it.    The 
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uncovering  of  a  face  would  already  hare  been  accompUshed  and  a  few  headings 
yielding  coal  would  have  been  all  that  would  be  necessary  to  make  proof  of  the 
value  of  the  land,  and  If  It  proved  stony  the  coal  could  have  been  rejected 
without  loss  to  the  operator. 

One  trouble  with  the  present  law  Is  that  it  does  not  give  acreage  enough  to 
one  or  a  group  of  persons.  No  one  can  build  a  railroad  and  open  up  a  mine 
readily  if  he  is  only  allowed  to  work  100  acres,  or  even  S20  acres,  unless  the 
coal  be  exceptionally  valuable.  But  let  us  quote  Secretary  Lane  again  in  the 
same  report  as  has  furnished  us  pabulum  for  so  much  thought  already : 

Sufficient  land  should  be  leased  as  a  body  to  justify  long  continued  and 
economical  operation.  As  the  average  of  all  operations  in  the  United  States 
is  2,600  acres,  including  many  small  holdings,  this  might  be  taken  as  the 
maximum  unit 

The  figure  is  somewhat  low  for  thin  coal,  however,  for  a  5,000-ton  mine 
would  exhaust  2,600  acres  of  8-foot  coal  in  10  years,  even  with  exemplary  con- 
servation and  with  only  reasonably  steady  work. 

The  principal  fact,  however,  we  desire  to  emphasize  is  not  the  defects  in  the 
law  which  we  may  not  be  able  to  understand  and  lippredate,  but  the  fact 
that  you  and  we  appear  to  have  undertaken  to  decide  these  matters  tor  the 
West  We  seem  to  have  made  up  our  minds  that  we  should  determine  for 
them  what  is  best  and  most  desirable.  Like  old  folks,  too,  we  have  decided 
that  the  young  folks  should  not  imitate  our  early  careers.  If  we  sold  coal 
land  in  unlimited  quantities  in  Pennsylvania  for  less  than  a  dollar  an  acre, 
and  in  the  Middle  West  for  barely  twice  as  much,  we  must  not  permit  the 
West  to  do  so,  but  charge  from  $10  to  $600  per  acre  and  restrict  the  area  within 
the  narrowest  limits^  despite  the  fact  that  modern  commerce  calls  tor  larger 
operationa  Let  it  be  granted  that  we  do  not  know  as  well  as  the  guardians  of 
the  lands  every  detail  of  their  value  and  every  aspect  of  the  western  coal 
trade.  Well  and  good;  but  then  let  us  cease  to  legislate  in  defense  of  those 
guardians  of  the  lands  and  concede  to  the  people  who  realize  the  problems  and 
have  a  right  to  the  lands  the  privilege  of  controlling  them.  Bxcessive  cen- 
tralization is  the  bane  of  empires  and  may  prove  as  harmful  to  our  interests 
as  was  the  confiding  of  the  afTairs  of  the  smaller  Byzantine  empire  to  the 
Ck>nstantinopolltan  logothetes. 

The  Chairman.  Mr.  Hall's  paper  is  now  open  for  discussion. 

Mr.  Ashley.  Mr.  Chairman,  I  think  perhaps  I  am  only  fair  in 
saying  that  partly  as  a  result  of  Mr.  Hall's  editorials,  the  survey  has 
scrutinized  its  own  work  very  carefully,  and  may  have  revised  it  in 
some  places.  I  think  if  you  will  c(»npare  the  old  regulations  for 
fixing  values  with  the  revised  regulations,  under  which  we  are  now 
working,  you  will  find  that,  as  a  rule,  the  newer  rates  are  lower  than 
the  earlier  ones.  So,  when  we  revalue  land,  the  new  values  are,  as 
a  rule,  lower.  Allow  me,  however,  to  refer  to  two  or  three  things  in 
Mr.  Hall's  paper.  First,  in  regard  to  what  we  may  know  of  coal 
land  without  drilling.  We  must  admit,  perhaps,  that  when  we 
attempt  to  say  how  much  coal  there  is  under  a  piece  of  land  we  are 
guessing.  No  one  who  has  studied  the  coal  fields  extensively  will 
admit  any  other  conclusion.  We  can  all  of  us  point  to  particular 
areas  where  a  coal  field  has  been  examined  by  a  mining  company  by 
prospecting  very  carefully  on  the  outcrop,  and  it  has  been  tiior- 
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oughly  disappointing  when  exploited.  But  there  are  just  as  many 
areas  where  drilling  has  proved  to  be  just  as  disappointing.  A 
piece  of  work  now  on  my  table  contains  two  areas  where  drilling 
was  thoroughly  disappointing,  as  it  showed  apparent  conditions 
which  actual  mining  proved  did  not  exist.  So  that  while  we  must 
admit  that  judging  of  coal  land  by  prospecting  the  outcrops  of  the 
coal  beds  is  always  risky,  we  should  also  recognize  that  drilling  may 
be  no  less  unreliable. 

Had  I  known  just  what  was  coming  up  this  morning  I  would  have 
brought  over  a  chart  showing  two  groups  of  coal  sections — one  of  a 
coal  bed  in  Pennsylvania  that  we  call  the  Upper  Freeport  and 
another  of  the  Upper  Kittanning.  Judging  only  by  the  charts,  the 
two  coals  run  about  the  same  in  thickness.  In  computing  the  tonnage 
of  the  coal  over  2  feet  thick,  between  1  and  2  feet  thick,  and  that 
under  1  foot  in  a  certain  district,  I  have  assumed  that  probably 
three-fourths  of  the  Upper  Freeport  coal  was  2  feet  or  more  in 
thickness,  and,  on  the  other  hand,  that  probably  not  over  one-tenth 
of  the  Upper  Kittanning  was  above  2  feet,  notwithstanding  that 
all  the  measurements  <hi  the  latter  coal  made  in  the  district  were 
above  2  feet.  The  difference  in  treatment  was  because  of  known  dif- 
ferences in  the  two  beds.    I  have  traced  the  Upper  Freeport  coal  for 

7  miles  on  the  Allegheny  River,  where  railroad  cuts  exposed  the  coal 
clearly  for  a  third  of  that  distance,  and  have  traced  it  long  distances 
through  mines  in  many  other  areas,  and  I  know  it  is  a  persistent 
bed.  The  Upper  Kittanning,  on  the  other  hand,  we  know  as  a 
pockety  bed  with  a  great  deal  of  low  coal. 

So,  in  getting  facts  for  the  valuation  of  the  coal  lands,  we  try 
first  to  determine  the  characteristics  of  each  bed,  whether  regular 
or  irregular,  and  so  on ;  and  if  a  certain  bed  appears  from  the  data 
we  have  to  be  regular,  it  is  given  a  higher  value  than  another  bed 
which  appears  to  be  irregular.  If  the  data  are  insufficient  to  deter- 
mine whether  the  bed  is  regular  or  irregular,  irregularity  is  assumed. 
The  survey  attempts  to  make  every  allowance  possible  for  the  irregu- 
larity of  beds  or  their  being  absent.  The  values  of  some  of  the  coal 
lands  of  the  West  are  high,  as  compared  with  values  in  the  East,  for 
the  reason  that,  whereas  most  areas  in  the  eastern  coal  field  contain 
one  or  possibly  two  beds  of  a  thickness  of,  say,  8  feet  or  thereabouts, 
and  three  or  four  other  beds  between  a  foot  and  2  feet,  possibly  3  to 

8  feet  of  workable  coal,  many  areas  in  the  West  have  from  100  to 
150  feet  of  coal  in  workable  beds.  You  see  at  once  where  the  differ- 
ence lies. 

If  we  were  valuing  coal  in  the  East,  such  a  series  of  beds  as  we 
find  in  Pennsylvania  or  Indiana,  or  in  most  other  Eastern  States, 
would  receive  no  such  values  as  are  given  the  richer  lands  of  the 
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West  It  is  the  large  yolume  of  coal  in  the  West  that  gives  these 
relatively  high  values. 

Mr.  Hall  has  compared  western  coal  land  values  with  prices  of 
New  Jersey  farm  lands.  Theoretically  we  are  not  valuing  the  land. 
Practically  until  the  law  was  passed  allowing  the  separation  of  the 
estates,  the  land  went  with  the  coal,  but  the  figure  set  was  always 
on  the  coal  when  ready  to  be  mined.  Now,  you  may  say,  of  course, 
that  coal  out  in  the  State  of  Wyoming,  a  thousand  miles  from  Chi- 
cago or  any  other  large  center  of  population,  and  away  from  every- 
thing, has  no  value.  However,  the  profits  on  a  ton  of  coal  in  Colo- 
rado or  Wyoming  are  probably  as  great  as  in  any  State  of  the  Union, 
and  the  value  of  a  ton  of  coal  anywhere  is  based  on  the  profit  when 
mined.  I  think  my  friends  from  Pennsylvania  will  substantiate  me 
in  that. 

So  that  the  survey  believes  that  the  prices  put  on  the  western 
coal  lands  are  conservative  and  only  a  fraction  of  what  the  coal 
will  be  worth  when  mined.  It  is  not  worth  that  to  be  held  a  hundred 
years;  there  is  no  question  about  that,  and  it  is  not  intended  that  it 
should  be. 

I  think  these  cover  the  two  special  criticisms  I  had  in  mind. 

The  Chatkman.  Is  there  further  discussion  of  Mr.  Hall's  paper? 

Mr.  Lesher.  Two  general  propositions  were  advanced  by  Mr.  HalL 
He  objects  to  the  high  prices  and  to  the  Federal  Grovemment  han- 
dling the  sales.  Dr.  Ashley  has  talked  about  the  first  I  will  not 
take  time  to  discuss  the  other,  but  I  would  like  to  ask  Mr.  Hall  this 
question:  If  the  States  are  to  sell  the  land  I  should  like  to  know 
whether  he  considers  it  should  be  sold  at  the  price  of  a  dollar,  which 
he  states  prevails  in  Pennsylvania,  or  of  $2,  the  price  in  the  Middle 
West,  or  perhaps  a  little  more  in  the  far  West.  In  other  words,  if 
the  coal  lands  are  to  be  sold  by  the  States,  are  the  prices  too  high 
for  the  States  to  put  on  them?  Would  he  be  willing  that  the  State 
of  Wyoming  should  charge  those  prices  for  its  coal  lands,  or  should 
it  simply  let  them  go,  grab-bag  fashion,  at  a  minimum  price? 

Mr.  Hall.  In  answer  to  that  I  would  say  that  I  do  think  we 
ought  not  to  imitate  the  way  in  which  Pennsylvania  has  disposed  of 
her  lands.  I  think  we  should  not  imitate  the  way  in  which  the 
United  States  disposed  of  public  lands  in  the  earlier  days.  It  is 
really  a  matter  for  the  States.  I  believe  that  if  they  would  use 
reasonable  discretion  the  probabilities  are  that  they  would  take  a 
stand  midway  between  the  practice  of  the  Federal  Government  and 
that  of  Pennsylvania  in  the  earlier  days,  and  do  about  the  way 
Canada  is  doing  to-day.  I  think  they  would  adopt  a  policy  under 
which  they  would  sell  the  land.  If  they  found  that  their  prices 
were  too  high  and  that  the  lands  would  not  sell,  they  would  prob- 
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ably  lower  prices.  At  the  same  time  they  would  endeavor  to  pre- 
vent large  land  holders  from  acquiring  the  lands  and  monopolizing 
them. 

I  do  not  believe  that  in  making  some  of  these  statements  I  rep- 
resent the  feeling  of  the  large  land  holders  or  of  the  people  of  the 
West.  I  know  one  man  has  stated  that  he  was  of  the  opiniim  that 
the  United  States  Geological  Survey  was  handling  things  about 
right.    He  belonged  to  one  of  the  large  corporations  out  West. 

Many  feel  the  same  way  and  are  glad  to  see  a  restriction  placed  on 
the  sale  of  coal  land  in  the  United  States,  because  it  helps  to  ke^ 
up  the  prices  of  coal  in  the  West. 

There  are  many  people  in  the  West  who  have  large  interests  who 
are  disposed  to  uphold  the  United  States  Geological  Survey,  and  I 
am  not  representing  that  element  at  all.  My  idea  is  that  the  West 
has  a  right  to  control  the  West.  Someone  at  the  meeting  of  the 
Coal  Mining  Institute  of  America  some  time  ago  said,  ^^  You  know 
the  people  out  in  the  West  think  they  own  the  Wesf;  and  I  could 
not  help  saying  to  myself,  "  They  don't  miss  it  very  much,  cm*  should 
not  miss  it  very  much."  The  people  of  the  West  should  control  the 
West    Who  else  should?    Surely  not  we. 

The  Chaibman.  Before  taking  up  the  next  paper  I  will  annoimce 
that  the  same  g^ieral  topic  will  be  continued  to-morrow  morning, 
when  Mr.  Mendenhall's  paper  will  be  presented. 

The  next  paper  on  the  program,  which  is  of  mudi  interest  to  those 
who  have  to  do  with  the  utilization  of  water  power  as  a  public  utility, 
is  "  The  valuation  of  water  power,"  by  Mr.  W.  J.  Hagenah. 


THE  VALUATION  OF  WATER  POWERS. 

By  WILLIAM  J.  HAOENAH, 
Hagenah  and  Erickson,  Chicago,  JIL 

INTBODUCTQBY. 

The  paper  herewith  submitted  contains  an  analysis  of  data  bearing  on  the 
valuation  of  water  powers  devoted  to  public-ntility  uses.  That  a  utility  owning 
hydroelectric  pr(H;)ertie8  is  entitled  to  earn  a  reasonable  return  on  the  value 
of  its  physical  structures  is  well  settled.  What  allowance,  if  any,  is  to  be  made 
for  the  value  of  the  water  right,  or  that  element  of  value  which  accrues  from 
the  beneficial  use  of  the  water  for  power  purposes,  is  not  so  clear.  It  has 
been  maintained  by  some  students  of  the  public-utility  question  that  since 
water  powers  are  natural  resources,  the  value  arising  out  of  the  use  of  the 
power  should  not  be  capitalized  by  private  interests,  but  should  accrue  entirely 
to  the  benefit  of  the  public  through  reduced  rates,  the  return  to  private  capital 
being  limited  to  a  fair  earning  on  its  actual  investment 

Water-power  values  can  not  be  recognized  as  proper  in  one  industry  and 
denied  in  another  industry.  That  water  powers  have  a  value  in  a  commercial 
sense  for  manufacturing  purposes  has  been  established  through  many  decisions. 
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Based  on  this  fact,  it  would  be  possible  for  a  public  utility,  if  its  earnings  are 
to  be  restricted  to  a  fair  return  on  the  investment  In  physical  plant  alone,  to 
dispose  of  those  powers  which  it  has  been  using  for  generating  purposes  to 
industrial  interests  which  under  the  law  are  entitled  to  earn  a  return  on  such 
property,  the  utility  in  that  event  returning  to  the  steam-power  method  of 
generation.  Such  a  transfer  of  a  successful  water  power  would  be  to  the  detri- 
ment of  the  public  because  of  the  resulting  necessity  for  an  increase  in  the 
utility  rates  to  cover  the  generally  higher  costs  of  steam-power  operation.  If 
a  rate  increase  is  certain  under  a  change  from  hydraulic  to  steam-power  genera- 
tion, the  public  would  be  placed  in  a  less  favorable  position  by  causing  such 
a  transfer  than  if  the  water  power  were  considered  as  a  part  of  the  utility 
property  and  some  allowance  made  for  its  value.  The  real  difficulty  has  always 
been  encountered  in  arriving  at  a  fair  value  of  such  property.  To  compute  the 
value  of  a  water  power  entirely  on  the  basis  of  its  economical  oi)eration  as 
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compared  with  the  cost  of  steam-power  generation  in  a  district  where  fuel  is 
expensive  would  be  as  unjust  to  the  public  as  an  attempt  to  appraise  the  value 
of  coal  deposits  on  the  basis  of  water-power  production  costs  in  a  district  where 
water  powers  are  scarce  and  of  uncertain  value.  In  either  case  a  community 
would  receive  no  more  benefit  from  its  natural  resources  than  if  It  were  less 
favorably  located.  The  problem  which  therefore  arises  is  the  determination  of 
some  basis  of  valuation  which  is  predicated  on  practical  conditions  and  in 
which  both  the  public  and  private  capital  are  given  such  proportion  of  the 
value  of  the  natural  resource  as  these  conditions  themselves  prescribe. 

It  is  attempted  to  present  herein  some  of  the  conditions  and  limitations 
which  affect  such  value  and  which  also  .serve  as  a  basis  for  Its  apportionment. 
The  data  submitted  have  been  compiled  from  studies  of  power  costs  and  values 
for  three  of  the  largest  utility  systems  In  the  Northwest — the  Portland  Rail- 
way, Light  &  Power  Co.,  the  Pacific  Powder  &  Light  CJo.,  and  the  Montana 
Power  Co.  The  existence  of  these  companies  Is  founded  on  water  powers,  not 
6843^—17-  -VOL  III 36 
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random  developments  in  a  mountainous  country  where  water  power  is  abun- 
dant, but  on  the  result  of  many  developments  linked  together  into  single 
oystems  where  each  power  unit  Uurough  its  natural  characteristics  or  form  of 
development  serves  to  reinforce  the  other,  making  possible  by  means  of  low 
power  costs  the  development  of  great  industrial,  utility,  and  transportation 
enterprises.  The  method  set  forth  is  not  offered  as  a  means  for  determining 
values  with  mathematical  accuracy  by  means  of  formulae.  The  paper  is 
rather  a  discussion  of  certain  economic  and  technical  considerations  affecting 
the  values  of  such  properties  and  some  general  conclusions  which  the  applica- 
tion of  such  principles  indicates.  As  an  example  of  the  practical  application 
of  such  data  and  reasoning  there  have  been  assembled  in  this  paper  the  facts 
bearing  on  the  value  of  the^  water  powers  which  supply  electrical  energy  for 
lighting,  power,  and  transportation  purposes  in  Portland,  Oreg.,  and  in  the 
greater  industrial  section  of  which  that  city  is  the  centar. 

The  result  arrived  at  through  the  application  of  such  method  does  not  prove 
the  exact  value  of  the  water  powers.  It  does,  however,  tend  to  show  the 
existence  or  nonexistence  of  a  value  in  such  property  over  and  above  the  value 
of  the  physical  structures  alone,  and  when  all  the  commercial  and  economic 
factors  affecting  the  specific  plant  are  considered,  the  result  indicates  to  a  con- 
siderable extent  a  measure  of  such  value  which  is  not  unreasonable.  The 
analysis  of  all  the  facts  bearing  on  such  properties  readily  shows  that  not  all 
water  powers  are  valuable,  but  rather  that  while  certain  powers  may  for  many 
years  offer  no  great  inducements  looking  to  their  development,  other  powers 
are  of  proven  worth  and  possess  a  substantial  value  in  addition  to  the  value  of 
the  physical  plant,  whether  devoted  to  transportation,  industrial  or  public 
utility  uses. 

BASIS  OF  VALUATION. 

The  value  of  a  water  power,  considered  in  its  entirety,  embraces  two  classes 
of  property — ^namely,  the  physical  plant  and  the  rights  and  privileges  arising 
out  of  and  incident  to  the  use  of  the  water  brought  under  controL  The  former 
class  of  property  embraces  land,  buildings,  dams,  flumes,  equipment,  etc.  The 
latter  dass  embraces  those  elements  of  value  which  arise  from  the  right  to 
apply  to  practical  uses  the  potential  energy  of  such  water,  which  energy  was 
imparted  to  it  through  natural  conditions  but  developed  and  enhanced  by  arti- 
ficial means.  The  value  of  the  former  dass  of  property  can  be  ascertained 
from  an  appraisal,  but  the  value  of  the  latter  dass,  embracing  no  portion 
of  the  physical  plant  and  generally  r^resenting  in  a  conmierdal  sense  a 
distinct  and  valuable  asset,  must  be  determined  from  a  consideration  of  the 
economic  and  industrial  conditions  which  surround  and  affect  the  use  of  such 
developed  energy. 

No  part  of  the  value  of  the  water  powers  herein  determined  is  predicated 
on  the  theory  of  private  ownership.  It  is  assumed  at  the  outset  in  this  analysis 
that  the  title  to  the  physical  water  is  not  vested  in  the  owners  of  the  physical 
structures,  but  that  such  owners  possess  only  the  right  to  use  it  for  purposes 
of  converting  the  potential  energy  possessed  by  the  water  at  an  elevation  into 
mechanical  energy  and  thence  into  electrical  energy.  No  water  is  consumed 
in  the  process  of  such  conversion  and  where  the  right  to  use  it  for  the  purpose 
of  power  development  has  been  legally  obtained  from  the  ultimate  owner  no 
pr<^)erty  rights  are  infringed.  The  water  in  passing  through  the  development 
works  and  converting  equipment  of  a  hydroelectric  plant  retains  all  the  ele- 
ments which  it  possessed  before  leaving  its  natural  bed  and  loses  nothing  but 
its  potential  energy  which,  if  the  water  had  not  been  diverted,  would  have  been 
dissipated  in  its  fall  in  the  natural  channel  between  the  point  of  diversion  and 
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the  place  where  it  is  restored  to  the  lower  level  basin.  The  physical  plant 
necessary  for  the  deyelopment  and  conversion  of  this  energy  to  a  form  com- 
mercially available  represents  a  large  investment  with  heavy  annual  fixed 
charges  and  with  specific  items  of  expense  for  current  operation.  The  com- 
modity produced  or  service  supplied  from  a  profitable  hydroelectric  plant  as  a 
result  of  this  process  of  conversion  possesses  a  value  which,  as  a  general  rule, 
is  greater  than  that  based  solely  on  the  theoretical  "  cost  of  production  plus  a 
reasonable  profit."  The  existence  of  such  a  distinct  value  and  the  measure 
thereof  may  be  determined  from  the  fundamental  facts  pertaining  to  the  nature 
of  the  property  and  the  principles  which  govern  and  limit  the  actual  use  of  its 
product  in  service. 

LAW    OF   SUPPLY    AND   DEMAND   AS    AFFECTINQ   POWEB   DEVELOPMENTS. 

The  price  and  value  of  any  commodity  or  product  the  supply  of  which  is 
limited  by  natural  forces  is  determined  largely  by  the  law  of  supply  and  de- 
mand. Under  normal  conditions,  when  the  demand  is  stable  the  price  of  the 
product  varies  inversely  with  the  supply.  Likewise,  with  a  fixed  supply  the 
price  will  vary  directly  with  the  demand.  MThere  both  the  demand  and  the 
supply  are  to  a  large  extent  capable  of  definite  determination  and  prices  move 
freely  in  response  to  economic  laws,  there  is  created  a  more  or  less  stable  basis 
for  transactions  and  through  the  meeting  of  the  minds  of  traders  on  the  dif- 
ferent levels  of  bargaining  there  is  created  a  "  market "  for  such  commodities 
or  products  which  is  definite  and  certain.  A  market  in  the  broadest  sense 
wherein  the  law  of  supply  and  demand  has  free  play  is  not  materially  affected 
by  the  individual  mind  nor  appreciably  influenced  by  the  single  average  trans- 
action, but,  being  founded  on  the  operations  of  all  traders  in  such  field,  it 
reflects  rather  the  composite  mind  and  the  volume  of  trade,  and  from  such  a 
market  wherein  elements  which  appear  large  in  single  transactions  are  given 
their  due  weight  in  the  aggregate  there  is  established  the  determining  factor 
of  "  market  price."  This  market  price  for  any  commodity  may  be  either  un- 
stable and  subject  to  quick  and  important  changes,  as,  for  example,  the  price 
for  grain,  provisions,  securities,  and  money  itself,  or  it  may  be  comparatively 
stable  and  experience  only  a  few  changes  each  year,  as,  for  example,  the  market 
price  for  coal,  lumber,  pig  iron,  and  labor.  Even  more  stable  is  the  market  price 
for  certain  agricultural  lands,  rents,  transportation,  and  light  and  power.  The 
market  price  is  most  sensitive  for  the  basic  or  primary  objects  of  trade,  such 
as  money,  grain,  and  provisions,  which  respond  quickly  to  the  many  intricate 
factors  affecting  either  the  supply  or  the  demand.  The  market  price  for  lands, 
rents,  transportation,  and  power,  these  being  resultant  objects  or  commodities 
of  trade,  is  less  sensitive  because  of  the  remoteness  of  such  price  from  the  price 
for  the  basic  or  constituent  elements  entering  into  such  conmioditles  or  services 
and  also  because  of  the  provisions  for  Intermediate  profits  and  allowances  for 
contingencies,  all  of  which  absorb  the  minor  fluctuations,  with  the  result  that 
the  prices  for  the  resultant  commodities  or  services  respond  more  generally 
to  the  major  cycles  of  trade.  In  every  event,  whether  the  market  be  sensitive 
or  stable,  the  price  for  the  commodity  or  product  is  ultimately  determined 
largely  by  application  of  the  law  of  supply  and  demand. 

When  the  price  of  a  product  or  service  is  determined  by  the  law  of  supply 
and  demand,  the  value  of  the  source  of  that  product  or  service  is  founded 
largely  on  the  effect  of  such  law.  If  the  demand  for  any  service  is  extensive 
and  continuous  so  that  the  machinery  of  production  can  be  operated  under 
favorable  conditions,  the  resulting  profit  will  tend  to  increase  and  ordinarily 
will  be  large,  with  the  result  that  the  value  of  the  machinery  of  production  will 
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also  be  enbunced,  but  if  tbe  demand  is  so  low  tbat  the  plant  can  be  operated 
only  a  few  hours  each  day  or  a  few  months  each  year,  the  cost  will  be  greater 
and  distribution  retarded,  and,  as  a  result,  the  value  of  the  source  of  produc- 
tion will  be  diminished.  These  facts,  under  normal  conditions,  determine  the 
cost  and  the  value  of  the  majority  of  the  items  of  commerce,  affecting  in  the 
same  general  manner  articles  of  food  supply  and  forms  of  service.  A  tract  of 
land  capable  of  yielding  annually  30  bushels  of  wheat  per  acre  is  more  valuable 
than  another  tract  similarly  situated  but  capable  of  producing  only  15  bushels. 
However,  the  former  tract  would  be  of  less  value  if  it  were  capable  of  pro- 
ducing its  normal  crop  only  in  alternate  years.  In  that  event  the  average 
annual  production  would  govern  its  value.  A  coal  mine  which  can  produce  coal 
at  a  cost  of  40  cents  per  ton  is  more  valuable  than  a  mine  of  equal  size  and 
producing  the  same  grade  of  coal  but  showing  total  operating  costs  of  70  cents 
per  ton  of  output  Likewise,  of  several  power  plants  similarly  located  and 
having  the  same  capacity,  the  one  which  can  produce  power  at  the  lowest  cost 
will  gain  the  broadest  market  and  be  the  most  valuable.  The  value  of  a  wheat 
field,  the  value  of  a  mine,  or  the  value  of  a  power  facility,  depends  therefore 
to  a  large  extent  on  the  output  cost  at  which  its  product  can  be  made  ready 
for  shipment  or  transmission  to  the  market. 

The  price  of  commodities  and  the  value  of  the  sources  of  production  are  not 
founded  solely  on  costs  of  production.  Wheat  raised  under  conditions  which 
permit  of  its  profitable  sale  at  a  price  of  45  cents  per  bushed  tends  to  reduce 
the  price  for  all  wheat,  even  though  the  general  market  price  is  quoted  at  90 
cents  per  bushel.  The  influence  of  100,000  bushels  of  wheat  grown  at  a  very 
low  cost  is  obviously  small  in  a  generally  high  market,  but  if  instead  of  100,000 
bushels  there  were  raised  under  these  conditions  a  crop  of  over  100,000,000 
bushels,  the  price  of  all  wheat  would  decline  and  possibly,  if  the  crop  were 
large  enough,  to  so  low  a  level  that  certain  wheat  grown  under  much  less 
favorable  conditions  could  be  sold  only  at  a  loss,  with  the  result  that  the  land 
formely  devoted  to  the  production  of  high  cost  wheat  would  be  cultivated 
for  other  piu*poses.  Similarly  the  coal  which,  because  of  Its  exceptional  quality 
or  the  thickness  of  the  vein  or  freedom  from  water  interrupUons,  can  be  mined 
at  much  less  per  unit  than  the  average  cost  of  mining  coal,  tends  to  reduce  the 
selling  price  for  all  coal.  Where  the  quantity  available  at  such  low  cost  is 
negligible  as  compared  with  the  normal  demand,  the  influence  of  such  low  cost 
operations  is  without  apparent  effect  on  the  market  as  a  whole,  but  if  the  mine 
were  to  produce  over  50,000,000  tons  per  year,  the  market  price  of  coal  would 
drop.  The  market  price  is  therefore  affected  not  only  by  the  cost  of  producing 
the  item,  but  by  the  amount  or  volume  of  the  product  which  Is  available  at 
such  price. 

In  addition  to  being  dependent  on  the  output  cost  of  its  product  and  the 
volume  of  such  product,  the  value  of  any  mtichinery  of  production  depends  also 
on  the  accessibility  of  such  property,  for  It  Is  the  availability  of  transportation 
or  transmission  facilities  which  determines  to  a  large  extent  the  flnnl  cost  of 
the  product  at  the  point  of  consumption  or  use  and  therefore  its  effect  on  the 
general  market  price.  Referring  again  to  the  example  of  the  wheat  land  and 
the  coal  mine,  the  land  and  the  mine  will  be  less  valuable  if  they  are  located 
many  miles  from  the  market  for  their  products.  In  such  event  the  cost  of  trans- 
portation is  an  element  in  the  final  cost  of  the  product  and  it  Is  the  cost 
Including  transportation  which  determines  its  selling  price.  Other  elements 
being  equal,  the  parcel  of  land  or  the  mine  nearest  to  the  point  of  consumption 
of  its  product  is  the  most  valuable,  and  the  farther  the  source  of  production 
is  removed  from  the  market  or  the  more  expensive  the  process  of  transmission, 
the  more  Is  Its  value  reduced  because  of  this  condition. 
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Summarizing  the  factors  wliich  influence  property  values,  it  is  obvious  that 
the  price  of  any  commodity,  product,  or  service  and  the  value  of  the  machiner^r 
of  production  from  or  by  means  of  which  it  is  produced  or  rendered,  depend 
under  conditions  otherwise  equal  on  the  law  of  supply  and  demand,  the  prin- 
cipal factors  affecting  the  application  of  such  law  being  the  cost  of  production, 
the  productive  capacity  of  the  property,  and  its  location  with  respect  to  the 
general  market 

While  the  foregoing  analysis  has  been  made  to  apply  particularly  to  wheat 
and  coal,  it  also  applies  to  power.  The  price  of  power  and  the  value  of  its 
machinery  of  production  is  determined  by  the  **  market  for  power  *' — that  is,  the 
demand  for  power  and  the  supply  available  to  meet  such  demand.  While  the 
market  prices  for  wheat  and  coal  are  determined  by  factors  far-reaching  and 
world-wide  in  their  extent,  the  market  for  power,  although  somewhat  different 
in  nature,  responds  to  the  elements  which  affect  markets  generally  in  so  far  as 
they  apply  locally  within  the  territory  wherein  distribution  is  economically 
possible.  Just  as  wheat  may  be  supplied  for  the  world's  market  from  land 
which  is  very  fertile  or  of  poor  soil  with  a  low  average  yield  and  from  locali- 
ties requiring  a  long  freight  haul  or  from  land  favorably  situated  with  respect 
to  deliveries,  all  of  which  in  the  world's  primary  nuirkets  determines  the  price 
of  wheat  through  a  balancing  of  the  favorable  and  unfavorable  factors  affect- 
ing the  final  price,  so  power  for  any  community  may  be  generated  by  means  of 
the  energy  of  heat,  or  by  gravity,  such  power  being  generated  either  at  the 
point  of  use  or  at  remote  places  and  transmitted  to  the  local  market,  the  ex- 
tent of  which  is  determined  by  the  radius  of  econ<Hnical  distribution.  Heat  in 
turn  may  be  generated  from  various  kinds  of  fuel,  such  as  coal,  wood  or  oil, 
the  kind  of  fuel  used  depending  upon  the  cost  at  the  different  points  of  use  and 
the  quantities  available  at  such  cost  Instead  of  developing  and  converting 
the  energy  of  heat,  power  may  be  generated  by  converting  the  energy  of  falling 
water,  but  the  devel(^ment  of  such  water  power  depends  on  the  market  con- 
ditioiui  for  power — that  is,  the  supply  and  the  demand.  The  development  of  a 
hydraulic  power  will  not  be  undertaken  if  the  power  can  not  ultimately  be 
sold  in  the  available  market  at  a  profit  If  the  prospective  development  is  large 
and  the  cost  of  the  power  low,  the  infiuence  of  such  power  in  gaining  a  market 
will  tend  to  reduce,  to  the  extent  of  its  capacity,  through  direct  and  potential 
competition,  the  cost  of  all  power  in  the  same  general  market  If,  however, 
the  cost  of  such  power  would  be  greater  than  the  genial  market  price  for 
power,  the  development  would  not  be  undertaken,  since  power  generated  by 
cheaper  processes  would  be  purchased  In  preference  and  such  market  price 
would  be  unaffected  by  the  existence  of  the  undeveloped  water  powers. 

Whether  or  not  a  hydroelectric  development  will  be  undertaken  depends, 
therefore,  on  the  market  for  power  in  which  such  devel(^ment  will  compete 
and  in  this  market  there  contend  such  factors  as  the  character  of  fuel  available, 
the  quantity  of  the  different  kinds  of  fuel  adaptable  for  power  purposes,  and 
the  cost  of  such  fuel  delivered  at  the  point  of  consumption,  these  factors  being 
present  whether  the  fuel  be  coal,  oil,  slabwood,  or  sawmill  refuse.  The 
power  market  is  also  affected  by  the  cost  of  labor,  power-plant  land  and  build- 
ings, generating  and  transmission  equifmient,  etc.  If  all  these  factors  entering 
into  the  cost  of  power  cause  the  market  price  of  power  to  be  high  and  if 
there  is  at  the  same  time  a  large  demand  for  power,  a  hydroelectric  plant 
which  can  supply  a  part  of  such  demand  at  a  profit  to  itself  in  excess  of  a 
stmi  deemed  reasonable  in  view  of  the  inherent  hazards  of  the  industry  will 
possess  a  value  greater  than  the  value  of  its  physical  property  alone.  If,  how- 
ever, the  existing  market  price  is  lower  than  the  cost  of  the  product  of  such 
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prospective  hydroelectric  plant,  the  development  would  have  no  practical  value 
for  power  purposes  and  under  such  conditions  the  investment  would  never  be 
made,  or  if  made,  would  result  in  losses  to  those  who  undertook  the  develop- 
ment 

As  the  value  of  the  wheat  lands  and  the  coal  mine  referred  to  depended 
largely  on  the  accessibility  of  such  properties,  so  the  value  of  a  hydroelectric 
development  depends  in  part  on  the  availability  of  such  power  in  the  market 
If  a  long  and  expensive  transmission  system  must  be  maintained,  the  hydraulic 
plant  is  less  valuable  than  if  located  directly  in  the  power  market  where  the 
costs  per  unit  of  output  would  consequently  be  lower.  The  lower  the  cost  of 
its  product  the  better  would  it  be  able  to  compete  in  such  market  wh^re, 
through  these  lower  costs,  it  would  influence  the  general  nuirket  according  to 
the  amount  of  power  it  could  supply. 

The  value  of  specific  machinery  for  power  production  depends  also  on  the 
continuity  with  which  the  market  can  be  supplied.  In  the  power  market  time 
is  the  essence  of  the  service  and  any  source  of  power  which  can  not  meet  an 
instantaneous  or  a  long-sustained  demand  is  for  that  reason  less  valuable,  and 
through  the  operation  of  economic  forces  is  relegated  to  serve  classes  of 
demand  where  the  element  of  time  is  not  so  important  and  the  service  there- 
fore less  valuable.  A  hydroelectric  plant  which  because  of  its  water  conditions 
is  able  to  operate  only  8  or  10  months  per  year  and  must  have  a  steam  reserve 
plant  for  stand-by  service  is  lees  valuable  than  a  plant  similar  in  size  and 
location  but  capable  of  operating  throughout  the  year.  The  final  cost  of  such 
power  must  include  both  the  fixed  and  the  operating  expenses  of  the  stand-by 
service,  with  the  result  that  if  such  cost  were  to  exceed  the  market  price  for 
power,  a  hydroelectric  development  capable  of  only  limited  operation  would 
not  be  so  readily  undertaken  even  though  the  cost  of  operation  during  the 
period  of  ample  water  supply  would  be  vary  low.  If,  however,  the  final  cost, 
including  the  expenses  of  the  stand-by  service  and  the  transmission  system, 
is  still  less  than  the  general  market  price  for  power,  such  plant  would  be 
developed  and  its  product  would  tend  to  diminish  the  price  for  all  power 
according  to  its  own  cost  and  the  amount  of  power  available  at  such  cost 
If  the  output  of  such  plant  were  small  the  market  price  for  power  would  be 
little  affected  by  the  added  competition,  since  the  entire  output  would  be  taken 
by  a  few  customers  at  a  substantial  profit  to  both  the  power-plant  owner  and 
the  customer,  but  if  the  sui^ly  at  such  low  cost  were  very  large,  the  general 
market  price  would  fall,  with  the  result  that  the  expensive  forms  of  power 
generation  would  be  unable  to  compete  further  in  such  market  and  would 
ultimately  cease  to  operate. 

Since  power  is  the  resultant  product  into  which  enter  many  elements  of 
material  and  labor  costs,  transmission,  stand-by  service,  etc,  it  is  the  market 
price  which  determines  the  value  of  the  source  of  such  product  The  value 
of  individual  water  powers  depends  therefore  on  the  market  value  for  power, 
the  supply  available  from  such  developments  and  the  cost  at  which  it  can  be 
supplied.  The  cost  of  power  in  individual  plants  varies  with  the  character  of 
the  plant  and  the  movement  of  commodity  and  labor  costs,  while  the  demand 
for  power  varies  with  the  character  of  industries  and  business  conditions,  but 
in  the  complex  interrelation  of  industrial  and  economic  forces  the  law  of  supply 
and  demand  determines  many  of  the  fundamental  factors  of  cost  and  price 
and  therefore  also  the  value  of  thoee  properties  the  products  of  which  com- 
pete m  such  market  It  is  on  these  facts  that  a  measure  of  the  value  of  certain 
water  powers  may  be  founded,  such  value  depending  on  the  efficiency  of  the 
plants  and  their  capacity  to  meet  the  demands  of  the  power  market 
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POWER   FACmnSS    OF   I7TILITT   UNDEB    INVESTIOATION. 

The  Portland  utility  preyiously  referred  to  owns  10  generating  stations  mate- 
rial to  this  study,  of  which  5  are  hydroelectric  and  5  are  steam  plants.  The 
hydroelectric  stations  in  use  are  located  at  various  distances  from  the  central 
market,  necessitating  the  construction  of  transmission  lines  by  means  of  which 
the  current  is  brought  to  the  various  cities  served,  where  it  is  reduced  to  the 
proper  voltage  and  frequency  for  commercial  use.  Although  by  far  the  greater 
portion  of  the  energy  is  produced  by  water  power,  these  stations  do  not  carry 
their  normal  load  throughout  the  year,  for  during  certain  months  water  condi- 
tions are  unfavorable,  with  the  result  that  the  company  must  rely  to  some 
extent  on  steam-power  service,  using  cheap  sawmill  refuse  for  fuel.  As  a  part 
of  its  productive  equipment,  the  company  operates  throughout  the  year  two  of 
the  steam-power  plants,  the  remaining  steam-power  equipment  being  held  in 
reserve.  The  hydroelectric  stations  and  the  steam-power  stations  are  con- 
nected with  one  another  and  with  the  substations  by  transmission  lines  and  tie 
lines,  so  that  the  load  of  the  entire  system  may  be  carried  by  such  conMnation 
of  power  facilities  as  water  conditions  show  to  be  most  economical  or  advisable. 

CENSUS  OF  POWEB  DEVELOPMENTS  AND  ANALYSIS  OF  CX>ST8. 

In  order  to  arrive  at  the  market  value  for  power  in  the  district  served  by 
the  above  hydraulic  developments,  a  detailed  power  census  was  made  and 
every  pow^  plant  was  analyzed,  tabulations  being  made  to  show  the  nature 
of  the  business  <q;)erated,  the  character  of  plants  in  use,  their  rated  capacity, 
and  the  load  factor  under  which  each  normally  <q;)erated,  not  only  for  the  indus- 
tries in  Portland  but  also  in  the  other  localities  reached  or  capable  of  being 
reached  by  the  lines  of  that  company.  The  Portland  power  market  is  diversi- 
fied in  character,  the  demand  being  supplied  by  isolated  stationary  plants  in 
manufacturing  establishments,  by  distribution  from  central  stations  to  fac- 
tories and  street  and  interurban  railways,  and  by  locomotives.  The  isolated 
stationary  plants  are  principally  steam-power  plants,  but  there  are  a  number 
of  hydroelectric  stations  devoted  to  industrial  uses  which  in  the  aggregate 
develop  a  large  amount  of  power.  The  power  consumers  were  classified  accord- 
ing to  the  character  of  power  used,  whether  steam  or  hydraulic  power,  and 
each  class  was  further  grouped  according  to  fuel  and  power  conditions. 

Steam  locomotives  and  interurban  electric  locomotives  and  cars  were  included 
in  this  analysis  because  they  represented  distinct  classes  of  power  consumers. 
A  considerable  portion  of  the  transportation  industry  in  this  territory  is  oper- 
ated by  electricity  supplied  by  the  hydraulic  powers  in  question  and  to  that 
extent  is  a  present  factor  in  the  cost  of  electric  power.  The  railway  require- 
ments are  constantly  increasing,  additional  lines  having  been  electrified  since 
this  study  was  concluded.  The  number  and  capacity  of  the  steam  locomotives 
in. normal  service  constituted  a  factor  in  determining  the  market  price  of 
power,  as  well  as  the  corresponding  data  for  factories  and  mills,  for  unless 
electric  power  can  be  supplied  on  a  basis  more  favorable  than  the  cost  of 
steam  operation,  railways,  like  stationary  power  plants,  will  offer  no  field 
for  electrification.  The  average  number  of  locomotives  in  service  in  the  terri- 
tory under  review  was  obtained  from  the  mechanical  departments  of  the  rail- 
roads operating  in  such  territory,  from  which  sources  was  also  obtained  the 
information  as  to  their  classification,  tractive  effort,  boiler-heating  surface  and 
operating  and  maintenance  cost  for  each  class  of  locomotives.  The  extent  of 
the  demand  for  power  and  the  character  of  the  power-producing  agencies  as 
determined  from  the  power  census  referred  to  are  shown  in  the  table  below: 
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Summary  of  power  demand  and  source  of  supply. 

I.  STATIONARY  STEAM  POWER  PLANTS. 


Character  of  fuel. 

Number  of 
plants. 

Capacity 
expnned 
intennsof 
kUowatts. 

Mill  refuse 

Portland  divMon. 

28 

46 

6 

40 

17,410 

Slab  wood 

2,967 

Ckjal 

196 

Oil  

7,832 

Total 

lao 

28,405 

Vancouver  divitUm, 

Mill  refuse 

7 
3 
2 

511 

Slab  wood 

246 

Oil    - 

560 

Total 

12 

1,317 

Wmametu  VaUepdivUUm, 

Mill  refuse 

5 
19 
2 

1,281 
895 

Slab  wood 

Oil 

34 

Total 

26 

2,210 

Total,  all  divisions. 

158 

31,932 

II.  ISOLATED  HYDRAULIC  POWER  PLANTS. 
(Other  than  those  owned  by  P.  R.  L.  &  P.  Co.] 


Paper  and  pulp  mills... 
Minor  industrial  plants 
Public  ntiUty  plants . . . 

Total 


31.164 


in.  STEAM  POWER  LOCOMOTIVES. 


Rated  ca- 
pacity in 
Ulowatt 
equivalents. 


Great  Northern  Railway 

Northern  Pacffic  Railway 

Northern  Padlk)  Terminal  Co 

Oregon-Washington  Railroad  A  Navigation  Co. 

Southern  Paolilc  Co 

Spokane,  Portland  &  Seattle  Railway 

Tottl..'. 


157,788 


IV.  PORTLAND  RAILWAY,  LIGHT  Si  POWER  CO. 

m^  . «     ^^^^ 

Total  power,  aD  sources, 


Developed  capacity  of  company  In  kilowatts,  62,280. 
-»^_. ., j^  283,164. 

According  to  the  above  table  the  total  demand  for  power  in  the  district 
called  for  a  developed  capacity  of  283,164  kilowatts.  This  demand  originated 
from  158  isolated  and  stationary  steam  power  plants  with  an  aggregate  capacity 
of  81,932  kilowatts,  and  from  9  isolated  hydraulic  power  plants  with  a  com- 
bined capacity  of  81,164  kilowatts.  Transportation  companies  operating  in 
this  district  required  178  locomotives  with  a  power  capacity,  expressed  in 
terms  of  electrical  units,  equal  to  157,788  kilowatts.  The  utility  customer* 
demanding  energy  for  lighting,  power  and  transportation  purposes  required 
an  installed  capacity  of  62,280  kilowatts. 
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I.   STATIONABT   8TEAH   POWEB  PLANTS. 

Since  the  above  demand  arises  from  a  great  variety  of  sources  and  is  sup- 
piled  under  widely  diiferent  conditions,  the  true  market  price  of  power  for  this 
region  is  indicated  by  the  weighted  average  of  such  diversified  production 
and  costs,  In  which  computation  tlie  character  and  the  extent  of  production  in 
each  case  are  given  due  weight  The  data  necessary  for  such  a  computation 
were  obtained  from  the  power  census  referred  to  and  the  computed  unit  costs. 
In  order  to  reduce  these  costs  to  a  common  basis  for  comparative  purposes, 
the  power  output  of  all  plants  was  computed  in  terms  of  kilowatt  hours.  Since 
stationary  steam  power  plants,  in  addition  to  the  output  of  power,  produced  a 
by-product  in  the  form  of  exhaust  steam  available  for  heating  purposes,  a 
credit  was  given  for  the  value  of  such  exliaust  steam  which,  according  to 
the  facts  examined,  amounted  to  an  average  of  25  per  cent  of  the  cost  of  pro- 
ducing the  energy. 

The  detailed  operating  expenses  of  the  companies  embraced  in  such  power 
census  were  grouped  into  five  general  accounts — namely,  **  fuel,"  "  labor,'*  **  oil 
and  other  supplies,"  "  maintenance,"  and  "  fixed  charges,"  and  the  costs  were 
computed  for  each  class  of  plants  according  to  the  financial  and  operating  data 
determined  from  the  cost  studies  made.  The  detailed  cost  items  relied  on  in 
such  data  appear  below. 

Fuel. — In  those  industries  where  oil  was  used  for  fuel  purposes,  the  local 
price  of  90  cents  per  barrel  was  used.  One  pound  of  this  grade  of  fuel  evapo- 
rates 13  pounds  of  water  and  1  barrel  evaporates  4,100  pounds  of  water.  On 
this  basis,  1  barrel  of  oil  generated  approximately  82  kilowatt  hours  at  a  fuel 
cost  of  1.125  cents  per  kilowatt  hour. 

Mill  refuse,  the  price  of  which  was  75  cents  per  200  cubic  feet,  was  used 
for  fuel  in  many  mills  and  manufacturing  plants.  Such  fuel  sufficient  to 
generate  1,000  pounds  of  steam  will  cost  at  the  above  price  7.6  cents,  or  0.38 
cents  per  kilowatt  hour.  Assuming  the  cost  of  $1.00  per  unit  of  mill  refuse  for 
manufacturing  plants,  to  which  industry  the  fuel  is  more  expensive  because  of 
the  delivery  charge,  the  cost  per  kilowatt  hour  on  the  above  basis  was  0.507 

CMltS. 

The  cost  of  slab  wood  for  fuel  purposes  varied  with  the  length  of  cartage, 
ranging  from  $1  to  $3.50  per  cord,  or  an  average  cost  of  approximately  $2  per 
cord  for  the  anoount  so  used.  This  fuel  will  generate  1,000  pounds  of  steam  at 
a  cost  of  18  cents,  or  0.9  cent  per  kilowatt  hour. 

Western  lignite  coal  of  10,000  B.  t  u.  heating  value  ranged  from  $5  to  $10 
per  ton  delivered,  with  an  average  price  of  approximately  $7.  Steam  to  the 
amount  of  1,000  pounds  *can  be  generated  by  such  fuel  at  a  cost  of  48.4  cents, 
or  2.42  cents  per  kilowatt  hour. 

Labor. — ^The  allowance  for  labor  in  the  cost  of  power  for  the  steam  plants 
varied  with  the  size  of  the  plant  and  the  load  factor.  The  wages  of  all  station 
men  were  computed  on  the  basis  of  the  prevailing  scale  of  compensation  for 
power-plant,  boiler-room,  and  engine-room  employees  in  both  large  and  small 
plants.  The  following  table  shows  the  average  number  of  employees  necessary 
for  the  different  plants  under  the  various  load  factors : 


Capacity  of  plant  (kllowatto). 

Number    of   employeet    re- 
quired at  different  load  foc- 
tors. 

L.  F.  30. 

L.  F.  50. 

L.  F.  80. 

50 

1 

J* 

3 

2 
3 

4 
6 

2 

KM) 

4 

806 

5 

500 

6 
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OU  and  supplies,  maintenance.— The  allowance  for  these  items  of  expense 
was  obtained  from  a  study  of  the  actual  operating  records  of  many  plants 
included  in  the  study  referred  to. 

Fixed  cfiarge^.-'The  fixed  charges  embraced  in  the  operating  costs  varied 
with  the  investment,  which  was  determined  from  a  study  of  many  plants 
ranging  from  very  small  stations  to  those  of  large  capacity.  Based  on  the 
investment  values  and  operating  costs,  there  was  included  in  the  costs  of  power 
an  annual  charge  for  general  expenses,  taxes,  and  insurance,  6  per  cent  for 
depreciation  and  8  per  cent  as  a  return  on  the  investment 

The  following  table  shows  the  net  cost  per  kilowatt-hour  of  power  produced 
by  steam,  using  the  diiferent  classes  of  fuel  enumerated  and  operating  under 
diiferent  load  factors,  which  results  were  used  as  the  basis  for  determining 
the  average  cost  of  producing  power  by  means  of  steam  in  this  market: 

Total  cost  of  power  in  oent$  per  Hlotoatt  hour. 


Plant  capacity. 

LoAdf^KJtor. 

501dlo- 
watts. 

lOOkflo- 
watta. 

300  kOo- 
watta. 

500  kilo- 
watta. 

Ofl: 

30 

3.140 
1.064 
L743 

L683 
1.303 
L184 

L070 
L788 
L574 

8.118 
3.024 
3.714 

1.050 
L760 
L524 

L803 
L300 
.066 

L780 
L500 
L856 

3.023 
3.730 
3.488 

L648 
L44S 
1.361 

L088 
.884 
.708 

1.471 
L374 
L003 

3.614 
3.414 
3.338 

1.03f 

50 

1.300 

80 

LS16 

irmreftiae: 

30 

LOOV 

50 

.888 

80 : 

.668 

Blab  wood: 

30 

1.467 

50 

L22i 

80 

L04y 

Coal: 

30 

3.6B7 

50 

1868 

80 

3.188 

The  following  table  shows  such  cost  data  for  the  stationary  steam^K>wer 
plants  grouped  according  to  their  capacity,  fuel  conditions,  and  load  factors, 
and  also  the  power  produced  during  a  period  of  12  months,  the  cost  per  unit  of 
power  under  the  conditions  applying  to  each  dass,  and  the  wei^ted  average 
cost  for  all  power  produced  in  such  plants: 

Sources,  demand,  and  cost  of  power,  stationary  steam  plants,  in  territory 
readied  by  Portland  Railway,  Light  <&  Power  Co. 


Plant  dassifloattai, 
kilowatt    capac- 
ity. 

Nomber 

of 
planta. 

Nature 

Load 
fMtor. 

Rated 
capacity, 
in  kilo- 
watts. 

Poww 
consomed 

during 

year  in 
iermsof 
kik>watt- 

hours. 

Cost  per 

kflowatt- 

hour. 

Total 
coitof 
power. 

ATerase 
boor. 

0-75 

14 

1 
6 
3 
3 
7 
8 

Hfllreftue. 

...do 

...do 

...do 

...do 

...do 

...do. 

80 
50 
80 
50 
80 
80 
50 

800 

75 

887 

164 

533 

6,664 

10,401 

1,048,573 

'2^^500 

3,331,036 

718,820 

1,871,816 

17513,003 

45,050,680 

80.0158 
.0130 
.0180 
.0120 
.0108 
.0107 
.0063 

810,500 

4578 

8^446 

8,631 

14,867 

186,850 

888,713 

(^76 

75-300 

75-300 

300-400 

400  and  ov«r. 

400  and  o?ar........ 

Total 

40 

10,303 

60,361,816 

646,683 

80.0008 

CoaL 

0-75 

6 

80 

106 

516,068 

0.0811 

16,087 

0.08U 
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Sources^  demand,  and  cost  of  power,  ttationarff  tteam  planti,  in  territory  reathed 
by  Portland  Railway,  Light  de  Power  Co, — (Continued. 


PtentetosBlfloatloii. 
kflQWEtt    oajMO- 
ity. 

Nnmber 

of 
plantf. 

Nature 

of 

fuel. 

Load 
fMtor. 

Rated 
capacltji 

watts. 

Power 
consamed 

daring 

year  In 
terms  of 
kllow^tt- 

hours. 

Cost  per 
kilowatt- 
hour. 

Total 

008)  of 

power. 

Avenge 

cost  per 

kllowStt. 

boor. 

0-75 

56 

9 
2 

1 
1 

Slabwood. 

...do. 

...do. 

...do. 

...do. 

80 
80 
80 
80 
50 

1,821 

1,050 

448 

474 

806 

8,471.688 
2  788  062 
1,177,844 

i'2S'S2 
8,680,280 

0.0197 
.0178 
.0147 
.0146 
.0122 

68,688 
49,604 
17,856 
18,164 
48;  169 

76>200 

200-400 

400aDdoT<r 

400aiidoyar 

TotoL 

68 

4,108 

12,207,986 

196,816 

0.0161 

Oil 

:::^S::::::: 

...do 

...do 

...do. 

...do. 

...do 

0-76 

22 

1 
11 

80 
50 
80 
50 
80 
50 
80 
80 

768 
48 

621 
564 

286 

448 

4,502 

2,018,804 
210,240 
8,003,156 
2719.960 
1,482,192 
1806  240 
1,177,844 
81,650,016 

0.0214 
.0196 

.(nm 

.0176 
.0164 
.0144 
.0168 
.0122 

48,192 
4,106 
60,845 
47,848 
24,848 
18.887 
19,139 
8881706 

0-76 

7&-200 

7fr-200 

200-400 

200-400 

lOOandoTW 

lOOandovw 

TotaL 

44 

158 

8,426 
81,982 

48,656,472 
125^641,812 

601,619 
1,461,064 

0.0188 

Qnmdtolal.. 

.0116 

From  the  data  above  presented  it  appears  that  the  cost  of  power  generated 
by  mill  refuse  for  40  plants  with  a  capacity  of  19,202  kilowatts  ranged  from 
0.88  cent  to  1.58  cents  per  kilowatt  hour  according  to  the  load  factor  afid  ca- 
pacity of  the  plant,  the  weighted  average  of  all  power  generated  in  this  manner 
being  a  cost  of  0.98  cent  per  kilowatt  hour.  In  a  similar  manner  the  cost  of 
generating  power  by  means  of  coal  for  fuel  in  6  plants  was  8.11  cents  per 
kilowatt  hour ;  for  power  generated  with  slab  wood  for  fuel  in  68  plants  having 
an  aggregate  capacity  of  4,108  kilowatts  the  weighted  average  cost  was  1.01 
cents  per  kilowatt  hour ;  and  for  the  44  plants  of  8.426  kilowatt  capacity  using 
oil  for  fuel  the  weighted  average  cost  was  1.88  cents  per  kilowatt  hour,  rang- 
ing from  1.22  cents  to  2.14  cents  per  kilowatt  hour  according  to  the  load  factor. 
The  weighted  average  cost  of  all  power  generated  by  steam  in  the  158  station- 
ary steam  plants  with  a  capacity  of  81,982  kilowatts  was  1.16  cents  per  kilo- 
watt hour. 

II.  ISOLATSD  HYDBAXJLIO  POWER  PLANTS. 

In  addition  to  the  stationary  steam  power  plants  and  aside  from  the  develop- 
ments of  the  utility  company  under  investigation,  there  were  a  number  of 
plants  operated  by  hydraulic  power,  the  product  of  which  was  used  in  in- 
dustrial establishments  and  for  public  service  uses.  Such  plants,  to  the  extent 
of  their  output  and  costs,  likewise  influenced  the  general  market  for  power. 
By  far  the  greater  amount  of  power  produced  by  these  stations  was  consumed 
in  the  manufacture  of  pulp  and  paper.  These  mills  represented  the  largest 
class  of  power  consumers  in  the  territory  in  question  and  with  the  abundant 
supplies  of  raw  material  their  steadily  increasing  demand  could  easily  absorb 
the  entire  output  of  several  of  the  largest  hydroelectric  developments  now  de- 
voted to  the  public  service,  should  such  developments  be  made  available  for 
industrial  uses  exclusively.  Other  classes  of  manufacturing  plants  consumed 
the  output  in  whole  or  in  part  of  smaller  water  powers.  In  general,  these 
plants  were  located  at  the  power  sites  where  no  transmission  and  substation 
expenses  entered  into  the  cost  of  their  power. 

Since  the  operation  of  the  above  stations  affects  the  market  price  of  power, 
an  investigation  was  made  to  determine  their  capacity  and  costs.    Such  exami- 
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nation  disclosed  a  total  of  nine  hydraulic  powers  in  service  with  an  aggregate 
capacity  of  31,164  kilowatts,  of  which  number,  however,  only  foor  plants  were 
sufficiently  large  to  appreciably  influence  the  general  market,  and  only  a  por- 
tion of  the  output  of  one  of  these  stations  entered  the  market  over  a  transmis- 
sion system.  The  costs  to  be  applied  to  such  hydraulic-power  generation  for 
private  uses  were  computed  from  facts  affecting  the  investment,  operating 
costs,  depreciation,  and  load  factor.  Since  these  plants  adjusted  their  operat- 
ing necessities  to  the  variation  in  the  stream  flow,  and  also  because  no  trans- 
mission was  necessary,  the  cost  of  hydraulic  power  in  plants  located  at  the 
power  site  was  exceedingly  low.  The  yearly  output  of  the  above  nine  sta- 
tions was  determined  to  be  98,411,770  kilowatt  hours,  for  which  the  average 
cost  was  computed  to  be  0.504  cent  per  kilowatt  hour. 

lU.   STEAII-POWKB  LOCOMOTIVES. 

In  arriving  at  the  capacity  of  the  steam  locomotives  operating  In  this 
district  and  their  influence  on  the  costs  and  value  of  power,  the  locomotives 
were  considered  in  a  manner  similar  to  stationary  power  plants.  It  being 
assumed  that  instead  of  delivering  power  to  a  generator  or  to  line  shafting 
the  power  is  delivered  to  the  drive  wheels,  and  the  load.  Instead  of  being 
pulled  through  gearing  or  belting,  is  carried  directly  on  the  drive  wheels.  It 
is  not  the  purpose  of  this  computation  to  determine  the  relative  efficiency  of 
steam  power  as  opposed  to  electrical  power  in  the  transportation  field,  but 
rather  to  show  what  the  demand  for  power  from  such  industry  actually  was 
and,  therefore,  what  possible  market  was  afforded  through  the  further  electrifi- 
cation of  transportation  lines. 

The  work  required  of  a  steam  loQomotlve  is  similar  to  that  required  of  a 
stationary  steam  engine  and  is  baaed  on  the  number  of  foot-pounds  which  the 
locomotive  can  deliver  at  its  drive  wheels.  The  actual  performance  of  a  loco- 
motive varies  greatly  in  accordance  with  the  conditions  under  which  it  operates 
and  the  class  of  service  in  which  it  is  engaged.  It  was  impossible  to  confute 
the  actual  power  production  during  the  year  in  question  for  each  of  the  loco- 
motives listed,  but  they  were  classified  according  to  the  type  of  the  units,  and 
the  performance  of  each  locomotive  was  based  on  the  average  record  for  eadi 
class.  The  bases  on  which  such  classifications  were  made  were  obtained  from 
the  records  of  railway  mechanical  departments,  with  the  cooperation  of  repre- 
sentatives of  locomotive  manufacturers,  and  are  the  results  of  practical  serv- 
ice operations  and  tests  made  to  determine  the  capacity  and  efficiency  of 
different  types  of  locomotives  under  the  conditions  prevailing  in  the  territcuT 
in  question. 

The  performance  required  of  locomotives  consists  In  starting  trains  and  in 
overcoming  resistances  against  traveling  at  high  rates  of  epe^.  The  draw-bar 
pull  is  greatest  at  the  starting  point  and  diminishes  as  the  speed  increases 
until  the  air  resistance  resulting  from  high  speeds  causes  it  to  increase  again. 
The  draw-bar  pull  is  a  measure  of  the  horsepower  developed  and  as  such  pull 
increases  the  horsepower  of  the  locomotive  increases  until  the  capacity  of  the 
unit  is  reached. 

The  general  formula  for  determining  the  hors^;)ower  of  a  1o<5omotive  is  as 
follows : 

PXLXAXN.H  P 
33,000 

P=mean  effective  pressure  in  pounds  per  square  inch. 
L=length  of  stroke  In  feet. 
A=area  of  piston  in  square  Inches. 
N=number  of  strokes  per  minute. 
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By  cancellation  and  substituting  the  diameter  of  the  drive  wheels  the  for- 
mula may  be  restated  as  follows : 

C«XSXPXMPH_g  p 
DX375 

C=dlameter  of  cylinder  In  inches. 
S= length  of  stroke  In  Inches. 
P=mean  effective  pressure  at  given  speed. 
MPH=mlles  per  Tiour. 

D=dlameter  of  drive  wheels  in  inches. 

The  determination  of  the  horsepower  may  be  simplified  by  the  adoption  of 
the  following  formula: 

TXM, 


376 


•H.P. 


T= tractive  power   In  pounds. 
M= miles  per  hour. 
375=constant. 

The  formula  for  the  tractive  power  of  a  single  expansion  locomotive  Is: 

D 
For  a  four-cylinder  compound  locomotive  the  tractive  power  is  as  follows : 

C?XSX2/3P_LC«XSXl/4P_n^ 
D         ■*"         D 

C=dlameter  of  cylinders  In  inches. 
S=stroke  of  piston  in  inches. 
P=mean  effective  pressure  In  pounds. 
D=dlameter  of  drive  wheels  In  Inches. 

Adopting  the  above  formulse,  the  rated  horsepower  of  the  178  locomotives 
was  determined  through  the  substitution  of  tlie  classified  data  referred  to. 
A  speed  of  15  miles  per  hour  was  accepted,  that  speed  being  shown  by  steam 
Indicator  cards  to  be  the  point  at  which  the  maximum  horsepower  was  devel- 
oped, and  the  mean  effective  pressure  was  taken  at  85  per  cent  of  the  working 
pressure.  Based  on  these  computations,  the  results  indicated  a  rated  horse- 
power for  locomotives  of  211,436,  or  157,788  kilowatts.  Not  all  of  this  Indicated 
power,  however,  If  ever  developed,  would  be  long  sustained.  Records  of 
locomotive  performances  under  normal  conditions  in  service  showed  that 
the  developed  power  was  approximately  GO  per  cent  of  the  rated  capacity  and 
that  the  load  factor  of  such  power  units  was  approximately  21  per  cent,  so 
that  the  actual  power  developed  by  the  above  locomotives  during  the  twelve 
months'  period  may  be  placed  at  174,198,820  kilowatt  hours. 

With  an  exception  relatively  Insignificant,  the  above  locomotives  were  of  the 
oil-burning  type,  using  a  grade  of  fuel  oil,  which.  In  ordinary  service,  requires 
2  pounds  of  oil  per  actual  horsepower  hour.  The  wholesale  price  of  such  oil  In 
large  quantities  ranged  from  72.5  cents  to  74  cents  per  barrel  of  815  pounds 
delivered,  but  the  cost  was  not  less  than  78  cents  per  barrel  at  the  locomotive 
burner.  On  the  above  basis  of  2  pounds  of  oil  per  horsepower  hour,  6.36  bar- 
rels would  be  consumed  per  1,000  horsepower  hours,  or  8.52  barrels  per  1,000 
kilowatt  hours,  representing  a  cost  of  $1,157,650. 
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Operating  records  of  locomotives  in  the  territory  under  review  showed  an 
operating  lal>or  expense  of  approximately  $3,000  per  locomotive  per  year,  or 
a  cost  of  $584,000  for  the  units  embraced  in  the  summary  above.  The  main- 
tenance cost  averaged  $2,500  per  locomotive  per  year,  or  a  total  of  $445,000. 

A  classification  of  the  locomotives  and  their  market  prices  showed  an  approxi- 
mate Investment  of  $4,094,000,  or  an  average  cost  of  $23,000.  The  taxes, 
insurance,  and  general  expenses  assignable  to  this  investment  were  placed 
at  2  per  cent  per  year,  depreciation  at  5.5  per  cent  and  the  return  on  the  invest- 
ment at  7.5  per  cent  CJomputed  on  the  investment  devoted  to  this  form  of 
power,  the  general  expenses  and  fixed  charges  were  $3,450  per  locomotive,  or 
a  total  for  the  year  of  $014,100.  The  total  cost  of  power  generated  by  loco- 
motlvs  in  the  Willamette  Valley  market  was  therefore  $2,750,750,  or  1.58 
cents  per  kilowatt  hour. 

rV.  POWEB  SUFPLDED  BY  TJTIIJTY  COMPANY. 

The  amount  and  cost  of  the  power  supplied  by  the  public  utility  company 
was  determined  from  its  operating  records.  In  computing  the  measure  of  the 
value  herein  described,  the  cost  of  the  power  produced  by  the  company  was 
credited  with  the  natural  advantages  accruing  from  the  operation  of  the 
hydraulic  powers  and  in  turn  was  charged  with  expenses  incident  to  the  un- 
favorable features  pertaining  thereto.  Since  the  hydraulic  powers  are  located 
at  a  distance  from  the  market  wh^re  their  product  is  disposed  of  and  not  being 
of  such  a  character  as  to  furnish  continuous  service  throughout  the  year, 
there  was  charged  against  the  power  investment  not  only  the  land,  buildings, 
hydraulic  development  works,  and  equipment  used  directly  in  the  generation 
of  electricity,  but  also  the  investment  in  transmission  lines  and  in  steam- 
power  auxiliary  plants.  The  property  devoted  to  the  production  of  power  as 
considered  in  this  investigation  was  accepted  as  embracing  the  primary  generat- 
ing plant  and  equipment,  and  transmission  lines,  and  the  substation  equ4)ment 
to  the  point  where  the  product  of  the  utility  was  delivered  in  the  same  vicinity 
and  under  the  same  conditions  which  apply  to  the  cost  of  producing  power  In 
Isolated  plants. 

The  value  of  that  portion  of  the  physical  plant  devoted  to'the  production  and 
d^very  of  power  within  the  limits  above  described  was  based  on  an  appraisal 
of  the  property,  the  reproduction  cost  new  less  depreciation  being  accepted  as 
the  "fair  value"  for  the  purpose  of  computing  the  cost  of  the  power  pro- 
duced. The  following  table  shows  the  valuation  of  the  property  of  the  several 
plants  assignable  to  the  cost  of  power : 

Land $757,181 

Hydraulic  power  works 5, 116, 560 

Buildings,  fixtures,  and  grounds 1, 873, 381 

Transmission  lines 579, 557 

Power  plant  and  substation  equipment 2, 650, 818 

Telephone  system 18, 432 

Utility  equipment,  supplies,  etc i 669, 914 

Total 11,565,843 

Not  all  of  the  above  property,  however,  was  devoted  to  the  production  of 
power  during  the  year  under  review.  A  portion  of  the  Investment  at  one 
station  was  properly  assignable  to  Industrial  operations,  and  the  newest  sta- 
tion included  In  the  total  was  in  operation  for  a  period  considerably  less  than 
one  year.  Adjusting  the  data  on  the  basis  of  such  facts,  the  valuation  charge 
able  against  the  cost  of  power  is  $9,273,819. 
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The  anniial  depreciation  requiremeDt  with  respect  to  the  above  depreciable 
property  was  determined  on  the  4  per  cent  sinking-fund  basis,  as  foUowjs : 


Estimated 
reproduc- 
tion cost, 


Rate  per 
year. 


guirement. 


HydraaUeDowerw^ 

Bnildina,  fixtaiee,  and  grocuida.., 

Transmiaston  ttnee 

Station  and  snbetatiao  e^pment, 
Telephone  system , 

TfML 


18,517,022 

1,766,270 

663,678 

2,005,790 

10,079 


Peretnt, 
0.22 
1.06 
8.8 
2.4 
3.8 


17,787 
18,686 
18,271 
71,800 
660 


8,861,746 


117,101 


The  switchboard  cost  of  power  of  the  utility  company  as  computed  from  the 
records  and  accounts  of  the  company  for  the  period  in  question  was  $210365.28. 
This  Is  the  cost  at  the  substation  switchboards,  or  the  point  of  distribution  or 
dMvery  In  the  market  center  where  this  product  meets  the  competition  of  the 
output  from  all  other  power-production  sources.  This  cost  Is  the  "  reservoir  " 
or  •'pool'*  cost  of  the  power,  showing  the  expenses  for  the  power  system  as  made 
up  of  the  primary  hydraulic  power  plants  and  the  reinforcing  steam  power 
plants  as  connected  through  the  transmission  system  and  includes  the  specific 
operating  expenses  for  each  generating  station  and  each  primary  substation 
and  the  expenses  of  operating  the  transmission  system. 

The  above  amount,  however,  does  not  Include  all  the  expenses  entering  into 
the  cost  of  power.  Additions  have  been  made  to  cover  taxes  and  general 
expenses  as  computed  from  the  books  of  the  company.  There  was  also  Included 
the  estimated  requirement  for  depreciation  above  referred  to  and  an  allowance 
for  return  on  the  Investment  at  the  rate  of  8  per  cent  per  annum.  The  total 
cost  of  generating  and  delivering  power  from  this  power  system  to  the  point  of 
sale  comparable  with  the  stationary  plants  may  be  stated  as  follows: 

Switchboard  cost  of  current  at  primary  substations $210,866 

Taxes ^ 118, 588 

General  expenses 82,737 

Depreciation 117, 101 

Return  on  appraised  value  of  physical  property  at  8  per  cent 741, 865 

Total 1, 215. 651 

The  total  power  delivered  to  the  customers  of  the  utility  company  at  the 
above  cost  of  $1,215,651  was  146,700,000  kilowatt  hours,  or  a  cost  of  0.83  cent 
per  kilowatt  hour.  The  power  delivered  was  used  as  the  basis  of  the  compu- 
tatioos  with  the  result  that  the  current  lost  In  transmission  and  primary  con- 
version constituted  a  charge  against  this  particular  method  and  source  of  power 
production.  It  will  be  noted  from  the  above  that  no  use  has  been  made  of 
the  company's  rate  schedule  in  determining  the  effect  of  this  product  In  the 
general  power  market 

TOTAL   DEMAND  AND   AVERAGE   COST  OF  POWEB. 

The  following  table  summarizes  the  factors  of  supply  and  demand  as  they 
affect  the  power  market  and  attaches  to  each  such  weight  as  Its  nature  deter- 
mines, the  table  showing  (1)  the  total  demand  for  power  as  Indicated  by 
the  Installed  capacity  to  meet  such  demand,  (2)  the  amount  of  power  produ^ 
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to  meet  the  normal  operating  demand  during  the  12  months  period,  (3)  the  cost 
of  producing  and  delivering  the  power  to  the  place  of  use,  and  (4)  the  average 
cost  of  producing  such  power  per  kilowatt  hour : 


Classiflcation. 


Number 
of  plants. 


i^paoity  in 
kfiowatts. 


Power  con- 
sumed dur- 
ing year  in 
Ulowatt 
hours. 


Total  cost 
ofpower. 


Avarage 
cost  per 
UlowaU 


Stationary  steam  plants 

Locomotive  power 

Isolated  hydraulic  plants 

Portland  Railway,  light  &  Power  Co. 


168 
178 

«1 


81,032 
157,788 
31,164 
62,280 


126,641,312 
174,108,320 
06,411,770 
146,700,000 


61,461,064 

2,760,750 

406,486 

1,216,651 


10.0116 
.0168 


Total. 


283,164 


644,851,402 


6,022,040 


.0100 


Not  owned  by  Portland  RaUway,  Light  &  Power  Co.,  but  operating  in  territory  which  U 

Nible  of  serving. 

Interconnected  hydraulic  and  steam  power  plants  considered  as  a  single  plant. 


oris 


The  above  table  shows  that  the  territory  reached  by  the  lines  of  the  utility 
company  calls  for  power  service  to  the  extent  of  283,164  kilowatt  capacity, 
and  that  the  total  power  consumed  during  the  twelve  months  period  was  544,- 
851,402  kilowatt  hours.  The  average  cost  shown  above  for  all  the  power  pro- 
duced Is  the  weighted  average,  in  which  final  result  consideration  was  given  to 
every  source  of  power  which  was  actually  a  competitive  factor  in  such  market, 
both  as  to  the  supply  which  It  could  furnish  and  the  cost  of  such  power  to  the 
consumer.  The  small  efficient  plant  which  produced  power  at  a  low  cost 
influenced  the  final  average  cost  to  the  full  extent  of  its  favorable  factors. 
The  economies  which  accrued  from  the  hydraulic  powers  were  effective  In  re- 
ducing the  general  market  price  for  all  power  In  such  region  to  the  extent  of 
their  capacity  to  supply  cheap  power.  In  the  same  manner  the  absence  of 
cheap  fuel  in  sufficient  quantity  to  be  a  factor  in  a  business  sense  has  been  a 
hindrance  to  the  industrial  development  of  the  community,  and  this  fact  oper- 
ated to  increase  the  general  market  price  for  power  to  the  extent  that  recourse 
must  be  had  to  expensive  fuel  for  power  purposes,  since  there  was  not  enough 
water  power  developed  to  meet  the  entire  demand.  All  plants,  regardless  of 
the  source  of  the  power  produced,  size  of  plant,  an<f  load  factor,  were  reduced 
In  the  foregoing  calculations  to  a  common  basis,  and  the  final  average  was 
therefore  the  best  available  index  of  the  general  value  of  power  in  such 
market. 

According  to  the  above  table,  the  weighted  average  cost  of  all  power  generated 
by  means  of  steam  In  stationary  plants  was  1.16  cents  per  kilowatt  hour.  The 
weighted  average  cost  of  power  produced  by  steam  locomotives  was  1.58  cents 
per  kilowatt  hour,  while  the  average  cost  of  power  generated  by  the  utility 
company  and  delivered  In  this  power  market  was  0.83  cent  per  kilowatt  hour. 
The  weighted  average  cost  of  all  power  in  such  district  was  1.09  cents  per 
kilowatt  hour.  It  will  be  observed  that  the  cost  of  the  power  produced  by 
the  above  company  at  its  hydroelectric  plants,  reinforced  by  steam-power  plants, 
was  lower  than  the  cost  of  power  produced  from  any  other  source  in  this  dis- 
trict, except  hydraulic  power  where  transmission  lines  were  not  required  and 
steam  power  generated  by  mill  refuse  fuel  in  sawmills  having  high4oad  factors. 
Since  mill  refuse  is  a  by-product  of  the  sawmill  industry  and  is  consumed  almost 
exclusively  by  such  industry  in  the  process  of  sawing  and  manufacturing  lum- 
ber, the  cost  of  such  fuel  to  the  mills  Is  nominal.  The  industries  using  mill 
refuse  fuel  other  than  lumber  manufacturing  plants  are  almost  Invariably  lo- 
cated so  near  to  the  sawmill  that  the  cost  of  the  fuel  to  such  plants  is  bat 
little  Increased  by  the  cost  of  conveyance. 
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In  comparing  the  cost  of  power  generated  by  the  sawmills  for  their  own  use, 
consideration  must  be  given  not  only  to  the  cost  of  the  mill  refuse,  which 
unless  consumed  by  the  mills  would  be  a  burden  of  expense  to  the  companies. 
but  also  to  the  character  of  the  power  plants  and  the  load  factors  under  which 
they  operate.  The  power  plants  of  sawmills  are  as  a  rule  cheaply  constructed 
as  to  buildings  and  fixtures  and  can  not  be  compared  with  power  plants  gen- 
erally. The  above  analysis  also  shows  that  over  55  per  cent  of  the  total  power 
produced  by  mill-refuse  fuel  is  produced  under  a  load  factor  of  50  per  cent  as 
compared  with  the  load  factor  of  the  utility  company,  which  is  considerably 
less. 

The  high  cost  of  coal,  on  the  other  hand,  has  made  its  use  for  power  pro- 
duction in  this  district  very  costly  and  almost  prohibitive,  as  is  shown  by  the 
existence  of  only  six  small  plants  using  such  fuel.  Expensive  fuel  and  a  very 
low  load  factor  explain  to  a  large  extent  the  high  cost  of  the  locomotive  power. 
Numerous  investigations  have  demonstrated  that  particular  forms  of  power 
production  are  best  adapted  to  certain  industries,  but  that  the  installation  of 
the  most  eflScient  power  service  as  suited  to  specific  needs  has  not  as  yet  been 
fully  brought  about  in  the  Portland  industrial  territory  was  shown  by  the 
variation  in  power  costs  of  competitive  plants  in  the  same  field  of  industry. 
That  different  industries  were  gradually  undergoing  a  readjustment  of  their 
power  service  in  order  more  economically  to  meet  their  particular  require- 
ments was  demonstrated  by  the  number  of  changes  each  year  in  the  power  sup- 
ply for  industrial  uses,  in  the  course  of  which  adjustment  the  more  expensive 
forms  of  power  production  were  being  eliminated  and  the  use  of  the  lower  cost 
facilities  extended  until  they  were  absorbed  and  a  new  level  of  average  costs 
and  prices  resulted.  Under  these  influences  the  manufacturing  and  transpor- 
tation industries  of  the  northwest  have  been  gradually  changing  to  the  use 
of  hydroelectric  power. 

MABKET  PEIOE  OF  POWBS  AS  DETEBMININQ  VALUE  OF  SPBOIFIC  WATEB  P0WEB8. 

The  "power  market"  and  the  "market  price"  determine  the  value  of  the 
water  powers  owned  by  the  Portland  Ilailway,  Light  &  Power  CJo.  As  previ- 
ously described,  the  value  of  any  machinery  capable  of  producing  a  commodity 
or  service  for  which  there  is  a  constant  demand  depends  principally  on  the  cost 
at  which  such  commodity  or  service  can  be  supplied  and  the  amount  of  such 
output  which  can  be  produced.  For  commodities  which  are  the  subject  of  a 
more  or  less  constant  demand  there  is  a  definite  and  determinable  market  price 
which  fluctuateis  according  to  the  law  of  supply  and  demand.  The  value  of  coal 
mines  varies  with  the  major  trend  of  coal  prices;  the  value  of  agricultural 
lands  varies  with  the  trend  in  price  of  farm  products ;  stumpage  rises  or  falls 
in  value  in  sympathy  with  the  long  term  market  for  lumber.  In  the  same  man- 
ner, the  value  of  fixed  power  producing  machinery  will  vary  with  the  market 
for  power.  In  every  case  the  value  for  any  particular  mine,  farm,  forest,  or 
power  property  will  depend,  other  things  being  equal,  on  the  efficiency  with 
which  it  can  be  operated  with  respect  to  the  general  market  price,  both  In  re- 
gard to  the  cost  of  operation  and  the  volume  of  output,  and  the  measure  of 
such  value  is  indicated  roughly  by  the  capitalization  of  the  difference  between 
the  cost  of  its  own  product  and  the  general  market  price  of  such  product, 
delivery  being  made  to  the  nearest  market  center. 

Since  the  market  price  for  power  was  1.09  cents  per  kilowatt  hour,  the  value 
of  the  particular  water  powers  herein  described  under  the  then  existing  oper- 
ating conditions  depended  (1)  on  the  margin  of  saving  between  the  established 
market  price  for  power  and  the  cost  of  power  as  produced  by  the  facilities  in 
question,  and  (2)  on  the  amount  of  power  which  it  could  supply  at  such  cost. 
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Since  the  low  cost  of  the  power  supplied  from  these  developments  was  a  factor 
In  shaping  the  power  market.  Influencing  the  general  market  price  according 
to  the  cost  and  the  amount  of  power  available,  the  cost  of  power  produced  by 
the  utility  was  included  in  the  general  weighted  average,  with  the  result  that 
the  difference  between  1.09  cents  per  kilowatt  hour  and  0.88  cent  per  kilowatt 
hour  represented  the  direct  saving  which  accrued  to  the  utility  because  of  the 
natural  advantages  which  it  possessed.  The  company's  operating  records 
showed  that  it  supplied  146,700,000  kilowatt  hours  under  these  conditions  dur- 
ing the  12  months*  period  under  review,  which  output,  at  a  saving  of  0.26  cent 
per  kilowatt  hour,  was  equivalent  to  a  profit  for  such  period  of  $381,420. 
Since  this  is  an  annual  saving,  increasing  or  decreasing  with  the  development 
of  the  power  market  of  Portland  and  vicinity,  the  value  of  such  annual  saving 
was  approximately  $4,767,750  when  capitalized  on  the  same  basis  of  interest 
as  was  used  in  determining  the  cost  of  producing  power  in  the  steam  plants, 
namely  8  per  cent 

Under  the  above  reasoning,  the  amount  of  $4,767,750  represents  the  value  of 
the  right  to  use  the  water  for  power  purposes  in  the  present  state  of  the 
power  developments  and  as  charged  with  the  investment  in  transmission  lines 
and  reserve  steam-power  plants.  Specific  conditions  exist  here,  and  they  exist 
in  nearly  every  case,  which  tend  variously  to  increase  or  reduce  such  value. 
Such  value  would  be  increased  in  this  instance  if  the  power  plants  were  de- 
veloped to  their  maximum  capacity  and  the  product  of  such  additions  could 
readily  be  sold.  In  several  stations  additional  water  wheels  could  be  installed 
at  a  comparatively  small  increased  investment  and  the  cost  of  service  per 
kilowatt  hour  thereby  still  further  reduced,  with  a  corresponding  increase  In 
the  value  of  the  power  facilities.  This  Increase  in  value  could  also  be  accom- 
plished in  some  cases  by  increasing  the  water  storage  facilities,  with  the  result 
that  the  hydroelectric  plants  would  be  able  to  operate  throughout  the  year 
and  consequently  would  not  be  charged  to  so  large  an  extent  with  the  burden 
of  reserve  steam  power  stations.  If,  however,  such  added  capacity  were  to 
replace  the  -expensive  power  plants  now  operating  as  steam  locomotives,  and 
electric  trains  were  to  replace  steam  trains,  the  market  price  of  power  would 
be  reduced  because  of  the  increased  use  of  low  cost  power.  This  tendency  to 
reduce  the  above  value  would  in  turn  be  offset  in  part  by  the  fact  that  if  the 
utility  here  under  investigation  were  enabled  to  furnish  much  of  the  power 
which  is  now  being  produced  at  a  somewhat  higher  cost  than  that  at  which  the 
company  could  supply  the  demand,  the  cost  to  present  customers  would  be  re- 
duced, since  the  fixed  charges  of  the  existing  property  would  be  distributed 
over  a  greatly  increased  output  Such  reduced  costs  per  unit  of  power,  even 
though  causing  thereby  a  reduction  in  the  market  price  of  all  power,  would 
still  reveal  a  considerable  margin  of  saving  as  compared  with  the  reduced 
market  price  of  power,  upon  which  saving  the  then  value  of  the  water  powers 
would  be  predicated. 

The  value  arising  out  of  the  use  of  the  water  powers  in  this  district  will 
tend  to  increase,  because  of  the  removal  of  the  sawmill  industry  and  with  it 
the  mill-refuse  fuel  with  which  it  is  now  possible  to  generate  power  cheaply. 
The  sawmills  will  not  long  be  a  factor  in  the  Portland  power  market  and  the 
manufacturing  industries  now  using  mill  refuse  for  fuel  will  be  compelled  to 
rely  on  other  sources  of  power.  With  the  present  maximum  development  of 
the  lumber  industry  all  the  mill  refuse  now  produced  is  being  consumed  for 
power  generation  purposes.  Even  if  all  such  cheap  fuel  in  the  entire  Willa- 
mette Valley  were  made  available  for  the  Portland  Railway,  Light  &  Power  Co., 
it  would  be  far  from  sufilcient  to  meet  the  ordinary  power  demands  of  that 
company. 
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As  against  the  influences  wliicb  tend  to  sustain  the  valuation  here  deter- 
mined is  the  possibility  of  the  development  of  other  water  powers.  Should 
the  isolated  steam  power  plants  be  supplanted  in  large  part  by  hydroelectric 
power,  and  the  electrification  of  transportation  lines  i>e  materially  extended, 
the  market  price  for  power  would  decline.  This  possibility,  however,  may 
easily  be  overestimated  and  can  be  considered  only  to  the  extent  of  undisputed 
facts.  The  existence  of  undeveloped  powers  does  not  materially  influence  the 
existing  market,  because  of  obstacles  which  must  be  overcome  before  power 
from  such  sources  can  be  made  available.  Among  such  difficulties  may  be 
mentioned  the  uncertainty  as  to  the  final  cost  of  the  product  of  such  prospective 
developments  and  the  task  of  finding  a  market  for  the  power.  Whatever  the 
power  rates  may  be  in  any  conununity,  expensive  hydraulic  developments  will 
not  be  undertaken  unless  it  is  reasonably  certain  (1)  that  at  least  an  equally 
favorable  rate  can  be  offered  and  (2)  that  there  is  enough  demand  at  the 
time  or  immediately  in  prospect  to  Justify  the  venture. 

The  above-determined  value  of  $4,767,750,  or,  in  round  numbers,  $4,750,000, 
may  be  stated  to  be  substantially  the  value  of  these  water  powers  as  parts  of 
the  complete  interconnected  system.  Value  is  essentially  a  matter  of  Judg- 
ment and  can  not  be  determined  by  mathematics  alone,  but  analyses  and  com- 
putation may  indicate  in  a  general  way  some  of  the  limits  within  which  the 
value  may  vary  according  to  the  emphasis  attached  to  specific  sets  of  condi- 
tions. Each  property  must  be  analyzed  on  its  own  merits.  It  is  entirely  pos- 
sible that  a  course  of  reasoning  which  seems  proper  in  one  case  would  not  be 
equitable  in  another.  In  this  respect  the  object  sought  may  be  open  to  as  many 
avenues  of  approach  as  have  been  indicated  by  the  courts  in  the  more  simple 
task  of  appraising  the  physical  property  of  utilities.  In  this  instance,  the  com- 
bined powers  may  be  worth  somewhat  more  or  less  than  the  above  amount, 
but  for  most  purposes  that  measure  would  be  equitable  to  all  parties.  Ex- 
pressed in  terms  of  dollars  per  unit,  this  study  showed  a  value  of  from  $65  to 
$80  per  horsepower,  an  amount  which  has  frequently  been  paid  for  developed 
water  powers  in  this  district  and  is  in  accord  with  the  basis  on  which  power 
leases  have  been  made.  That  it  is  also  a  fair  measure  of  the  amount  to  be 
allowed  to  a  public  utility  under  conditions  as  here  shown  is  further  indicated 
by  the  fact  that  a  return  on  such  a  value  can  generally  be  obtained  by  private 
industries  using  such  water  powers  in  competitive  enterprises  and  to  which 
private  uses  these  particular  powers  could  legally  be  put 

The  CHAiKBf AN.  The  paper  is  now  open  for  discussion. 

Mr.  MERRHJi.  I  would  like  to  ask  Mr.  Hagenah  whether  that  valua- 
tion was  made  for  rate-making  purposes? 

Mr.  Hagenah.  Yes,  sir. 

Mr.  Mebrill.  It  seems  to  me,  from  what  I  can  understand  of  the 
paper  as  read,  that  it  proposes  a  method  of  valuing  a  noncompetitive 
business  on  the  basis  that  would  be  employed  in  determining  the 
value  of  a  competitive  business,  and,  furthermore,  that  the  method 
seems  to  proceed  on  the  tacit  understanding  that  existing  rates  are 
correct  and  that  the  values  should  be  determined  therefrom. 

If  I  understood  the  statement  at  the  beginning  of  the  paper,  it 
appears  to  proceed  upon  the  assumption  that  water  power  was  not 
owned  by  the  utility  company,  but  that  the  company  had  merely 
the  right  to  use.    It  does  not  seem  to  me  a  correct  method  of  reason- 
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ing  to  compare  a  right  to  use  under  a  license  from  the  State  or  from 
the  Federal  Government,  which  I  understand  is  the  situation  that 
exists,  with  the  situation  that  would  exist  if  the  company  owned  the 
water  rights  in  fee. 

If  the  company  owns  the  water  rights  and  the  land  on  which  the 
plant  is  located,  it  has  the  privilege  of  securing  what  it  can  get  for 
the  property ;  and  it  seems  to  me  that  the  method  which  Mr.  Hagenah 
has  presented  here  is  rather  a  method  which  would  be  employed  in  a 
case  of  private  sale,  where  one  concern  was  inclined  to  dispose  of  its 
property  to  another  concern,  and  where  the  market  value  is  the  deter- 
mining value.  But  in  my  opinion  a  franchise  issued  by  a  public 
agency  to  be  used  in  a  public  service  should  have  no  value  at  all  in 
determining  the  price  which  should  be  charged  for  such  service. 

Mr.  Hagenah.  May  I  correct  what  is  apparently  a  misunderstand- 
ing? The  criticism  of  the  gentleman  is  wrong.  It  is  true  that  the 
sale  of  electricity  for  light  and  power  purposes  is  a  public-utility 
function,  but  the  production  of  power  by  means  of  a  water-power 
plant  is  not  necessarily  a  public-utility  business.  If  it  were,  then 
most  of  our  cotton  mills  and  woolen  mills  and  many  manufacturing 
plants  would  come  under  the  regulation  of  public-utility  commis- 
sions. The  operation  of  a  water  power  is  not  necessarily  a  public- 
utility  business  any  more  than  the  operation  of  a  coal  mine  is  a 
public-utility  business  because  coal  is  in  some  cases  used  in  generat- 
ing electricity. 

It  is  only  the  final  lighting  and  power  service  sold  under  a  fran- 
chise which  is  capable  of  regulation.  The  argument  made  falls  down 
because  the  particular  water  power  owned  by  a  public  utility  can 
be  disposed  of  by  that  utility  just  as  a  public  utility  owning  a  coal 
mine  as  an  investment  may  dispose  of  it  to  a  private  enterprise.  The 
public  may  only  regulate  the  public-utility  service;  it  can  not  regu- 
late the  cost  of  labor  and  material  which  enter  into  the  cost  of  such 
service. 

Again,  when  I  say  that  the  public-utility  value  determined  in  this 
paper  is  not  predicated  upon  the  right  of  ownership,  I  am  not  refer- 
ring to  a  franchise.  I  mean  that  under  the  law  a  utility  which  owns 
the  land  along  a  stream  on  which  its  water  power  is  based  does  not 
necessarily  own  the  physical  water;  it  can  not  take  it  from  the 
stream  and  consume  it  or  divert  it,  but  must  restore  it  to  the  original 
stream  for  the  use  of  other  landowners  below.  It  does,  however, 
own  the  right  to  convert  the  power  or  the  potential  energy  of  this 
water  at  an  elevation  into  electrical  energy  and  may  sell  or  use  the 
product;  but  only  when  sold  imder  a  public  franchise  will  the  power 
become  subject  to  public  regulation,  and  then  only  the  final  product 
and  not  the  elements  of  cost  which  enter  into  tiiat  product.    The 
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public  regulates  the  rate  to  be  charged  for  electricity,  not  the  cost  of 
coal,  the  cost  of  land,  or  the  cost  of  water  power.  These  are  elements 
not  subject  to  public  regulation.  If  they  were  subject  to  public  regu- 
lation under  the  assumption  made,  what  would  prevent  this  particu- 
lar  utility  ^  from  selling  its  water  powers  to  the  pulp  mills  which  are 
offering  a  price  greater  per  horsepower  than  what  is  mentioned  in 
this  paper?  If  the  public-utility  company  sells  the  water  power 
to  the  pulp  mills  and  then  produces  its  energy  by  steam  power, 
must  not  the  regulating  authority  recognize  this  higher  cost  and 
prescribe  a  rate  based  on  it? 

Answering  your  question  further,  I  hoped  my  paper  made  it  plain 
that  in  computing  the  cost  of  the  company's  service  no  use  was  made 
of  the  company's  rate  schedule.  I  have  used  only  the  direct  operat- 
ing expenses,  depreciation,  and  an  8  per  cent  return  on  the  appraised 
value  of  the  physical  property  devoted  exclusively  to  power-produc- 
tion purposes. 

Mr.  Merrill.  I  misunderstood  your  statement  about  not  owning 
the  water  power.  The  condition  of  which  you  speak  is  the  one  that 
formerly  obtained  in  Oregon. 
Mr.  Hagenah.  The  company  has  the  right  to  use  the  water. 
Mr.  Merrill.  They  have  such  right  imder  an  old  law.  Such  rights 
are  not  subject  to  sale  under  existing  law  in  Oregon,  nor  can  they 
be  sold  under  the  law  of  California. 

Mr.  Hagenah.  These  water  rights,  as  I  recall,  were  secured  imder 
the  previous  law  and  are  now  devoted  by  choice  of  this  company  to 
public-utility  uses.  The  question  is  one  that  interests  all  of  the  cities 
west  of  the  Missouri  River.  Usually  the  companies  which  are  devot- 
ing their  water  powers  to  public-utility  interests  receive  a  recognition 
of  the  values  of  those  powers  if  there  is  in  fact  such  a  value.  If 
such  value  were  not  recognized,  I  imagine  they  would  look  for  it 
elsewhere,  and  higher  rates  might  result  for  the  public-utility  service. 
I  grant  that  the  application  of  this  method  will  show  that  many 
water  powers  have  no  value,  and  I  honestly  believe  that  many  of 
them  have  no  value  beyond  the  cost  of  the  physical  structure  re- 
quired in  the  development.  Money  has  been  induced  to  go  into  many 
such  developments  on  the  belief  that  all  water  powers  are  valuable; 
but  they  are  not  all  valuable  by  any  means.  One  water  power  may 
be  worth  a  great  deal,  and  another  power  on  the  same  stream,  5  miles 
away,  may  be  worth  practically  nothing.  If  the  water  power  has 
in  fact  no  value  over  and  above  the  physical  investment  I  would 
object  to  a  value  being  allowed  for  it.  If,  however,  it  has  a  proven 
value  we  should  recognize  it. 

Mr.  Herot.  Mr.  Hagenah  has  confused  to  a  certain  extent  the 
difference  between  coal  and  water  as  a  source  of  power.    In  the  case 
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of  water  power  I  think  from  the  earliest  times  it  has  essentially  been 
considered  as  public  property,  and  the  use  of  water  in  most  of  the 
Western  States'  constitutions  is  declared  to  be  a  public  use.  The 
Western  States  have  from  time  to  time  permitted  under  their  own 
laws  the  appropriation  of  that  water ;  that  is,  given  rights  to  private 
individuals  to  use  that  water.  That  right  is  essentially  a  franchise. 
It  is  unnecessary  to  secure  a  franchise  in  this  country  to  use  coal. 
It  is  necessary  in  most  instances  to  secure  a  franchise  to  use  water. 
The  public  therefore  in  giving  the  franchise  to  use  water  retained  to 
that  extent  the  power  to  control  the  use  of  that  water.  I  think  there 
is  the  fundamental  distinction  between  the  generation  of  power  from 
water  and  from  steam. 

Mr.  Wells.  I  should  like  to  ask  the  author  of  the  paper  one  or 
two  questions  to  clear  up  my  own  understanding  of  the  things 
stated  when  the  paper  was  read.  Where  did  you  get  the  $8,000,000 
cosit  item  for  the  Portland  public  utility? 

Mr.  Haoenah.  That  was  determined  by  an  appraisal  of  the  physi- 
cal property  of  the  utility  reduced  by  the  amount  of  the  existing 
depreciation. 

Mr.  Wells.  Including  both  the  structures  and  the  land,  I  take  it? 

Mr.  Haoenah.  Yes ;  but  only  the  physical  property. 

Mr.  Wells.  How  was  the  price  of  the  land  arrived  at? 

Mr.  Haoenah.  The  market  value  of  the  land  was  determined  along 
the  lines  of  the  ruling  of  the  United  States  Supreme  Court  in  the 
Minnesota  rate  case. 

Mr.  Wells.  That  land  included  power  sites,  I  take  it? 

Mr.  Haoenah.  No;  merely  the  value  of  agricultural  land,  based 
on  the  prices  which  had  been  paid  for  ranch  lands  along  the  river. 
The  land  values  exclude  and  therefore  do  not  reflect  the  water-power 
values. 

Mr.  Wells.  I  am  glad  to  have  that  explanation,  because  that  mat- 
ter was  the  one  point  about  which  I  had  most  doubt  as  to  the  eco- 
nomic soundness  of  this  paper.  The  value  of  water  power,  of  course, 
like  the  value  of  everything  else,  depends  upon  the  supply  and  de- 
mand. We  have  all  the  phenomena  of  a  market,  although  they  are 
somewhat  obscure,  whether  it  is  a  competitive  market  or  a  monopo- 
listic market;  still,  the  value  depends  upon  supply  and  demand,  as 
it  seems  to  me.  Now,  when  we  come  to  the  side  of  law,  the  paper 
seems  to  assume  a  property  right  in  this  intangible  element  which  it 
is  trying  to  value.  That  is  the  basis  of  the  paper,  if  I  understand  it, 
and  that  right  in  part  is  a  water  right. 

Now,  I  do  not  think  there  is  any  economic  distinction  or  any  pro- 
found legal  distinction  between  a  water  right  in  the  East,  where 
riparian  ownership  prevails,  and  a  water  right  in  the  West,  where  it 
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is  appropriated  in  accordance  with  the  State  law.  The  right  to  use 
the  water  as  it  flows  is  the  thing  that  the  power  company  has  in 
either  case.  It  gets  it  by  virtue  of  riparian  ownership  in  the  East, 
and  in  the  West  it  gets  it  by  appropriation,  but  in  either  case  it  is 
the  same  thing.  It  is  the  right  to  use  that  water  as  it  flows,  and  not 
the  right  to  destroy  the  corpus  of  the  water.  That  is  inherent  in  the 
water  itself. 

Now,  Mr.  Heroy  has  pointed  out  that  the  Western  States — a  good 
many  of  them — have  declared  the  public  character  of  this  right  to  use 
water.  I  would  not  venture  to  say  whether  or  not  as  matter  of  law 
the  assumption  of  the  paper  is  correct — ^to  wit,  that  this  is  property, 
private  property,  in  the  hands  of  this  public-utility  corporation,  upon 
which  they  have  a  right  to  earn  a  return.  That  is  a  pretty  compli- 
cated question.  There  is  certainly  something  to  be  said  on  Mr. 
Heroy's  side  of  it.  But  I  call  attention  to  this  fact,  that  any  such 
public-utility  corporation,  wherever  situated,  must  at  some  time 
come  to  the  public  and  get  from  the  public  something  it  has  not 
already  in  order  to  do  its  business.  If  the  corporation  has  the  full 
water  right  by  virtue  of  general  laws,  as  the  paper  assumes,  still 
it  has  to  come  to  the  public  to  get  something  more  in  order  to  realize 
upon  that  theoretical  paper  water  right;  it  has  to  come  to  get  its 
corporate  franchise.  Without  that  corporate  franchise  the  water- 
right  value  would  have  been  negligible  in  this  case.  Therefore,  at 
the  time  when  the  corporation  comes  to  the  public  and  asks  them, 
"Please  give  me  something  more,"  that  is  the  time  for  the  public 
to  consider  what  it  will  give  and  on  what  terms  it  will  give  it;  and, 
so  far  as  the  water  itself,  the  water  right,  or  the  land  is  concerned, 
when  the  company  tried  to  acquire  a  title  to  either  water  rights  or 
land,  then  the  public  should  bear  in  mind  that  if  the  right  is  given 
without  compensation  we  will  have  the  result  set  forth  in  this  paper — 
to  wit,  that  there  are  $4,000,000  worth  of  property  which  before  that 
decision  was  made  was  public  property  and  after  that  decision  was 
made  has  become  private  property,  for  which  the  public  must  pay 
forever  a  rental  to  the  people  to  whom  they  gave  it. 

With  respect  to  the  alternative  that  such  a  utility  company  may 
sell  its  power  to  industrial  plants,  such  as  pulp  mills  or  cotton  mills, 
and  thereby  escape  public  regulation,  they  could  do  that  if  their 
title  is  absolute,  provided  there  was  a  sufficient  number  of  pulp 
mills  or  other  mills  to  buy  it.  I  should  be  surprised  if  the  fact  is  that 
in  this  district  there  are  pulp  mills  enough  to  take  the  entire  output 
from  this  plant  at  prices  which  would  compensate  this  utility  at  a 
better  rate  than  they  are  now  receiving. 

Mr.  Hagenah.  Answering  your  last  statement,  there  are  some 
pulp  mills  in  the  Portland  and  Willamette  Valley  districts  at  pres- 
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ent  which  would  double  their  capacity  if  they  could  acquire  the 
power  now  devoted  to  public-utility  uses,  and  there  is  enough  timber 
there  to  supply  other  pulp  mills  if  it  were  known  that  additional 
water  power  was  available. 

Answering  another  question,  I  might  say  that  the  Railroad  Com- 
mission of  California  has  within  the  last  year  and  a  half  decided 
that  an  irrigation  company  which  was  operating  as  a  public  utility 
had  a  right  to  earn,  not  only  on  the  investment  in  physical  property, 
but  also  on  its  water  rights,  for  the  right  to  apply  water  for  public 
utility  purposes  was  considered  a  property  right. 

Mr.  Merrill.  Was  not  that  the  Supreme  Court  rather  than  the 
railroad  commission? 

Mr.  Haoenah.  I  am  not  sure;  it  may  have  been  the  Supreme 
Court.    That  would  be  still  better  authority. 

Mr.  Wells.  I  am  familiar  with  that  case  in  California  or  was 
familiar  with  it.  It  arose  with  respect  to  an  irrigation  company  in 
California,  and  the  regulation  in  the  case  was  applied  by  the  board 
of  supervisors,  which  at  that  time  had  the  regulating  authority  in 
that  State.  And  the  Federal  Court  of  Appeals  at  San  Francisco 
had  held  in  very  unlimited  terms  that  the  right  to  use  water  which 
the  company  had  acquired  could  not  be  considered  at  all ;  it  must  be 
put  in  at  zero  in  estimating  the  reasonableness  of  its  charges  and  re- 
turns. That  decision  was  reversed  by  the  Supreme  Court  of  the 
United  States,  but  if  I  remember  correctly  the  Supreme  Court  of 
the  United  States  did  not  intimate  that  they  could  put  it  in  at  in- 
finity. They  had  paid  something  actually  for  those  rights  and  the 
Supreme  Court  held  that  those  payments  could  not  be  ignored  as 
a  matter  of  law.  I  do  not  think  it  follows,  at  least  they  have  not  yet 
decided,  that  that  was  absolutely  private  property  for  which  they 
could  charge  all  they  could  get,  all  that  the  traffic  would  bear,  as 
they  could  for  a  piece  of  land  that  they  had  acquired  in  some  other 
way. 

Mr.  AsHLBT.  I  would  like  to  ask  what  effect  on  your  valuation  of 
a  water  power  will  be  brought  about  by  the  recent  legislation  which 
has  affected  the  lumber  business  in  the  Northwest  and  has  cut  down 
the  supply  of  slabboard.  Would  that  increase  the  value  of  your 
water  power? 

Mr.  Haoenah.  That  would  introduce  two  tendencies.  The 
cheapest  fuel  now  used  is  the  sawmill  refuse,  and  if  that  were  re^ 
moved  the  first  result  would  be  to  increase  the  value  of  the  water 
powers.  If,  however,  the  manufacturing  companies  now  located  near 
the  sawmills  would  be  deprived  of  their  cheap  fuel,  and  would  use 
electric  power  in  driving  their  mills,  as  those  at  a  greater  distance  are 
doing,  there  would  be  a  generally  improved  operating  condition,  and 
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the  output  would  be  greatly  increased,  so  that  I  am  inclined  to  think 
it  would  in  time  offset  any  increased  value  that  might  at  first  result 
from  the  removal  of  the  slab  wood  as  a  fuel.  I  believe  that  as  these 
districts  are  more  and  more  developed  and  the  load  factor  becomes  as 
nearly  perfect  as  possible,  this  element  of  value  over  and  above  the 
value  of  the  physical  property  will  diminish  and  tend  to  disappear 
and  then  the  public  will  get  the  full  benefit  of  its  natural  resources. 

Mr.  MERBiiiL.  Would  not  the  improvement  of  the  load  factor  re- 
duce the  cost  to  the  public  utility  and  make  the  difference  between  its 
cost  and  the  weighted  average  greater  than  it  was  before,  and  there- 
fore make  the  water  rights  more  valuable? 

Mr.  Haqenah.  No. 

Mr.  Merbill.  Of  course,  if  the  entire  market  were  taken  over  by 
the  utility  and  they  served  everybody,  then  the  water  power  value 
would  be  nil. 

Mr.  Hagenah.  Probably.  I  think  that  is  what  we  are  working 
toward  in  this  country.  The  soundness  of  my  argument  is  proven 
by  the  development  in  this  district  within  the  last  few  years.  Some 
of  the  former  high  cost  power  plants  are  now  being  supplanted  by  the 
public  utility,  and  additional  electrification  of  railroads  is  under 
way.  I  believe  when  the  public  utilities  are  able  to  supply  all  the 
demands  in  their  community,  and  develop  that  land  factor  for  which 
the  industry  strives,  they  will  be  satisfied  with  a  reasonable  return 
on  the  fair  value  of  their  property.  Not  imtil  then  can  the  utility 
fulfill  in  the  best  manner  its  broadest  obligation  toward  the  public. 

The  Chairman.  If  there  is  no  further  discussion  I  wish  to  an- 
nounce that  the  presentation  of  Mr.  Leighton's  paper  will  be  post- 
poned until  to-morrow  morning. 

Thereupon  the  meeting  adjourned. 
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JOINT  SESSION  OF  SUBSECTIONS  5  AND  6  OF  SECTION  IIL 

Ealbigh  Hotel, 
Tuesday  morning^  Jcmuary  J^  1916. 

Chainnan,  David  Faihchild. 
The  session  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

The  Chairman.  The  first  paper  of  the  session  will  be  by  Mr.  O.  F. 
Cook,  of  the  Bureau  of  Plant  Industry,  on  "  Possibilities  of  intensive 
agriculture  in  Tropical  America." 

Mr.  Cook.  In  this  paper  I  have  tried  to  express  a  point  of  view, 
rather  than  to  give  details  of  agricultural  facts.  One  great  diffi- 
culty, apart  from  all  questions  of  climate,  hygiene,  and  transporta- 
tion is  that  the  colonists  of  the  Tropics,  mostly  from  Europe,  have 
come  to  America  because  they  think  they  can  get  more  land.  The 
first  impulse  has  been  to  acquire  large  tracts  of  land,  with  the  result 
that  each  European  settler  is  in  possession  of  a  large  tract  of  unim- 
proved land,  out  of  reach  of  his  neighbors  and  of  the  facilities  of 
civilization. 

Improvements  of  the  last  two  or  three  decades  are  of  a  nature 
such  as  completely  to  revolutionize  the  Tropics.  Modem  sanitation, 
the  automobile,  electric  power,  and  all  other  improved  means  of  com- 
munication are  changing  the  possibilities  of  agricultural  develop- 
ments in  the  Tropics. 

One  may  get  an  idea  of  this  change  on  a  visit  to  the  tropical  parts 
of  the  United  States.  I  think  we  have  here  an  analogy  of  what  may 
be  expected  in  the  Tropics.  It  is  forecast  in  those  regions,  where  these 
inodern  facilities  have  been  introduced ;  and  that  means,  of  course,  a 
revolution  that  we  must  foresee  in  the  development  of  tropical  agri- 
culture. 

The  native  population  lives  by  cutting  and  clearing,  moving  on 
from  clearing  to  clearing.  The  tropical  idea  is  a  special  thing  that 
has  been  limited  to  special  conditions  and  to  relatively  few  localities. 
For  instance,  coffee  and  most  of  the  other  products  of  the  Ameri- 
can Tropics  have  been  raised  more  or  less  on  the  native  system; 
that  is,  the  coffee  plantation  has  been  put  in  a  given  place  where  the 
soil  seemed  to  be  fertile  and  maintained  for  a  series  of  years.  Finally 
when  the  soil  runs  out  the  planter  has  been  accustomed  to  start 
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another  plantation  on  another  piece  of  land  and  abandon  the  old 
coffee  plantation. 

Any  complete  installation  of  modern  facilities,  therefore,  must  be 
put  on  a  better  basis.  There  must  be  centralized  districts  where 
people  are  to  live  permanently  and  maintain  a  permanent  community. 
We  must  have  more  extensive  use  of  tree  crops,  and  instead  of  ex- 
hausting the  soil  and  allowing  grass  to  come  in  and  permitting  the 
land  to  be  abandoned,  we  must  establish  permanent  forest  conditions; 
that  is,  a  tree  cidture  in  the  Tropics  which  will  not  only  represent 
permanent  culture,  but  will  actually  increase  the  fertility  of  the  soil. 


POSSIBILITIES  OF  INTENSIVE  AGRICULTURE  IN  TROPICAL 

AMERICA. 

By  O.  F.  COOK, 

Bureau  of  Plant  Induiiry,  United  States  Department  of  Agriculture, 

Tropical  agriculture  is  entering  upon  a  new  period  of  development  A  rapid 
transformation  is  going  forward,  as  a  result  of  the  control  of  tropical  diseases 
by  sanitation,  and  the  introduction  of  electric  power,  automobUes,  and  telephones. 
Civilization  is  becoming  more  and  more  dependent  upon  the  Tropics.  Recent 
decades  have  witnessed  rapidly  increasing  demands,  not  only  for  spices,  drugs, 
rubber,  fibers,  and  woods,  but  also  for  food  products,  notably  bananas  and  other 
fruits,  coiTee,  cacao,  and  many  kinds  of  vegetable  oils. 

The  new  development  of  tropical  agriculture  must  be  on  an  intensive  basis 
if  there  is  to  be  a  full  utilization  of'  the  modern  agencies  of  progress.  Of  the 
past  ii  may  be  said  that  tropical  agriculture,  and  especially  the  agriculture  of 
tropical  America,  has  been  on  an  extensive  basis.  Instead  of  forming  com- 
pact a?ricultunil  communities,  settlers  have  been  scattered  widely  upon  large 
tracts  of  land,  without  adequate  means  of  communication  or  other  facilities  of 
progress.  In  agriculture  the  result  has  been  the  continued  following  of  native 
metho<l8  that  are  rapidly  destructive  of  the  fertility  of  the  soil. 

CONDITIONS    OF    TROPICAL    PBOGRESS. 

The  slow  development  of  tropical  agriculture,  in  comparison  with  the  agri- 
culture of  temperate  regions,  is  usually  ascribed  to  unfavorable  climatic  con- 
ditions, but  the  reason  must  appear  inadequate  to  all  who  have  wide  familiarity 
with  tropical  countries.  There  are  many  insalubrious  places  in  the  Tropics 
and  many  outside,  but  the  Tropics  also  contain  some  of  the  fairest  regions  of 
the  globe,  very  well  suited  to  human  existence  and  naturally  favorable  to  the 
development  of  civilization.  It  is  admitted  that  man  is  by  nature  a  tropical 
animal,  and  that  the  early  stages  of  progress  toward  civilization  were  passed 
in  the  Tropics.  Agriculture  must  have  begun  in  the  Tropics,  for  the  tropical 
crop  plants  appear  to  have  been  domesticated  longer  than  the  temperate  spe- 
cies. Even  among  the  plants  cultivated  in  temperate  regions,  some  of  the  most 
Important  appear  to  have  originated  in  the  Tropics. 

The  question  Is  whether  civilization  in  the  higher  or  more  complex  forms  that 
have  developed  in  temperate  regions  can  be  carried  back  and  reestablished  in 
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the  Tropics.  Those  who  view  the  question  wholly  from  the  outside,  from  what 
might  be  called  a  European  or  northern  standpoint,  often  give  a  negative  an- 
swer; but  certainly  no  such  hopeless  view  has  been  entertained  by  those  who 
are  most  familiar  with  the  tropical  regions,  otherwise  tropical  America  would 
never  have  been  settled  by  colonists  from  Europe. 

Ideas  of  tropical  possibilities  are  being  revolutionized  even  inside  the  United 
States.  The  automobile  has  already  brought  about  a  radical  alteration  of  agrl- 
tural  life  and  prospects  in  southern  districts  of  Florida  and  Oallfornla.  South- 
ern Florida  is  being  developed  along  tropical  lines,  as  the  visitor  must  realize 
when  he  rides  along  the  coast  at  Miami  through  thousands  of  magnificent  coco- 
nut palms  and  sees  avocadoes,  mangoes,  and  other  tropical  crops  planted  on  a 
commercial  scale.  This  region  remained  relatively  inaccessible  to  agriculture 
as  long  as  dependence  had  to  be  placed  upon  horses  and  mules,  but  with  power 
vehicles  substituted  for  beasts  of  burden,  the  most  tropical  districts  have  devel- 
oped in  recent  years  even  more  rapidly  than  other  parts  of  the  State. 

Many  tropical  countries  have  far  better  natural  resources  than  southern  Flor- 
ida, and  many  people  who  live  in  tropical  countries  believe  strongly  in  the  pos- 
sibility of  development.  They  believe  that  the  natural  conditions  are  favorable 
for  a  higher  development  of  agriculture  and  other  arts  of  civilization  instead 
of  precluding  such  development  Obstacles  and  problems  there  are,  of  course, 
and  of  many  kinds,  differing  endlessly  with  local  conditions,  which  can  not  be 
considered  here.  Tropical  problems  form  the  subjects  of  hundreds  of  books  and 
magazine  articles  that  are  published  every  year.  But  there  is  one  general  fac- 
tor or  condition  that  enters  into  many  of  the  special  problems  and  calls  for  a 
change  of  policy  or  redirecting  of  efforts  in  tropical  development 

COLONIZATION  ON  AN  EXTENSIVE  BASIS. 

The  methods  of  colonizing  and  conducting  farming  operations  in  tropical 
countries  have  not  been  well  adapted  to  the  needs  of  progress  under  tropical 
conditions.  In  general  the  colonization  of  tropical  countries  has  gone  forward 
on  the  same  basis  as  in  the  temperate  regions.  The  chief  incentive  of  the 
pioneers  or  first  generation  of  settlers  has  been  the  European  instinct  of  land 
hunger — the  desire  of  the  individual  to  possess  and  control  as  large  a  tract  as 
.possible.  In  other  words,  the  feudal  ideal  has  remained  dominant  in  the 
colonization  of  America,  even  among  colonists  who  came  to  America  to  escape 
feudalism  in  Europe. 

The  effect  of  large  individual  holdings  in  new  regions  has  been  to  scatter  a 
few  European  settlers  very  thinly  over  large  tracts  of  country,  out  of  reach  of 
any  effective  contacts  with  civilization  and  unable  to  do  more  than  exploit  the 
natural  resources  of  the  land,  instead  of  undertaking  a  constructive  develop- 
ment of  its  agricultural  possibilities.  Many  unfortunate  results  can  be  traced 
to  this  system  in  temperate  regions,  but  in  the  Tropics  It  has  often  been  fatal 
to  progress.  All  the  difficulties  of  producing  and  marketing  tropical  crops  ha^« 
been  enormously  Increased.  Yet  the  defects  of  the  extensive  system  have  not 
been  appreciated,  because  they  represent  a  general  condition.  Regions  mi^t 
be  mentioned  as  exceptions,  like  the  district  about  San  Jos6  in  Costa  Rica,  but 
most  of  these  are  of  limited  extent  and  lie  in  elevated  regions  with  temperate 
climates,  so  that  they  hardly  represent  the  possibilities  of  tropical  progress. 

In  general  it  may  be  said  that  the  attempts  that  have  been  made  to  carry 
the  feudal  system  into  the  Tropics  have  failed  in  the  past,  and  like  failure  is 
to  be  expected  for  the  future.  The  native  populations,  from  which  the  laboring 
force  must  be  recruited,  are  either  organically  inferior  or  have  remained  at  sudi 
primitive  stages  of  development  that  contacts  with  them  are  injurious  and 
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finally  destructive  to  the  European  colonist  or  his  family.  The  workers  out- 
number the  planters,  and  the  majority  Influence  tends  eventually  to  prevail. 
For  a  generation  or  two  the  habits  and  traditions  of  efficiency  brought  in 
from  Europe  may  be  kept,  or  In  many  families  for  longer  periods,  but  of  the 
general  tendency  there  can  be  no  doubt.  It  is  as  natural  and  persistent  as  the 
force  of  gravitation  itself. 

FOLIX)WINO   NATIVE   MITTHODS   OF  AGBICULTUBE. 

Complete  dependence  on  native  labor  tends  to  limit  agriculture  to  the  native 
methods,  which  are  rapidly  destructive  of  the  fertility  of  the  soil.  The  idea 
that  tropical  lands  have  inexliaustible  fertility  seldom  has  little  Justification  in 
fact.  Usually  there  is  a  rapid  loss  of  fertility  when  tropical  soils  are  handled 
by  the  methods  that  are  generally  employed.  Agriculture  is  maintained  largely 
by  keeping  the  crops  on  new  land.  Outside  of  the  plateau  regions  the  native 
agriculture  of  tropical  America  is  essentially  nomadic,  being  based  on  the 
cultivation  of  maize  and  other  crops  that  can  be  changed  frequently.  The 
custom  is  to  cut  down  and  burn  over  a  new  piece  of  land  every  year,  in  order 
to  plant  cornfields.  After  a  few  crops  have  been  raised,  often  only  a  single 
crop,  the  land  is  abandoned  to  the  growth  of  the  native  vegetation. 

The  same  nomadic  tendency  has  been  apparent  in  many  tropical  undertak- 
ings. It  is  all  too  common  to  find  large  enterprises  established  at  great  ex- 
pense, prosecuted  for  a  few  years,  and  then  allowed  to  fall  into  decay.  The 
Idea  that  tropical,  undertakings  are  essentially  temporary  is  found  in  many 
countries.  It  is  usual  to  think  of  plantations,  even  of  long-lived  crops  like 
bananas,  coffee,  cacao,  and  coca,  as  needing  renewal  after  Intervals  of  a  few 
years.  In  many  districts  s«ch  plantations  are  not  expected  to  last  for  more 
than  10  or  15  years,  and  are  then  abandoned  for  new  land  until  all  of  the 
available  land  is  exhausted.  But  it  is.  known  that  these  trees  have  a  possible 
duration  of  30,  40,  or  50  years  in  situations  that  afford  continuously  favorable 
conditions. 

PEBICANSNT  OCCUPATION  OF  THE  LAND. 

Permanent  occupation  and  full  development  of  the  possibilities  of  any  tropical 
region  must  have  as  its  basis  an  intensive  system  of  agriculture,  able  to  guard 
and  maintain  the  fertility  of  the  soil.  Few  tropical  soils.  If  any,  have  the  kind 
of  permanent  fertility  possessed  by  many  soils  in  temperate  regions.  Such 
soils  are  found  more  conmionly  at  higher  elevations  in  tropical  countries,  but 
at  low  elevations  only  in  limited  districts  of  alluvial  fiood  plains.  EHsewhere 
fertility  must  be  maintained  and  increased  by  cultural  methods,  or  production 
declines. 

There  is  a  general  impression  that  tropical  agriculture  can  be  improved  by 
applying  the  methods  that  are  used  in  temperate  regions,  but  such  efforts 
generally  fail  and  sometimes  the  results  are  disastrous.  Even  when  the  planter 
has  learned  that  he  can  not  use  plows,  he  is  likely  to  cling  to  other  almost 
equally  harmful  habits  of  hoeing  and  exposing  the  soil  to  weather  and  erosion. 

The  great  practical  problem  of  tropical  agriculture  is  to  learn  how  to  keep 
the  soil  covered,  instead  of  exposing  it  to  occupation  by  weeds  or  washing  away 
by  rains.  Not  necessarily  the  same  crop,  but  at  least  some  succession  or 
rotation  of  crops  must  be  grown  on  the  same  land,  continuously,  for  long 
periods  of  time.  From  the  standpoint  of  the  customs  and  beliefs  generally 
prevalent  in  tropical  America  this  would  not  be  considered  possible,  but  there 
is  reason  to  believe  that  more  intensive  methods  would  render  agriculture 
permanent  under  many  conditions  where  It  is  now  essentially  nomadic. 
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THB   STRUGGLE   WITH   WEEDS. 

One  very  serious  reason  why  the  agricultural  occupation  of  the  Tropics  must 
be  on  an  intensive  basis  lies  In  the  continuous  and  rapid  growth  of  weeds  that 
greatly  Increase  the  labor  and  expense  of  clearing  and  cultivating  the  land. 
The  tropical  farmer  can  not  stop  for  winter.  There  Is  no  ally  In  the  form  of 
frost  to  keep  the  weeds  from  growing,  and  the  land  Is  practically  lost  If  neg- 
lected for  a  few  months.  .  Once  taken  by  weeds  the  land  must  be  allowed  to 
grow  up  to  bushes  so  that  it  can  be  cleared  again  by  fire,  or  at  much  greater 
expense  by  hand  labor,  which  can  be  used  only  when  It  Is  very  cheap.  The 
alternative  Is  to  use  the  land  constantly  and  keep  It  covered,  as  far  as  possible, 
with  useful  plants  Instead  of  with  useless  weeds  injurious  to  crops  and  costly 
to  remove. 

PBOiaSING  TROPICAL  TREE  CROPS. 

The  Tropics  afford  an  enormous  number  of  valuable  tree  crops,  adapted  to 
the  widest  possible  range  of  natural  conditions  and  uses.  Forests  of  useful 
trees  will  be  a  feature  of  the  intensive  system,  to  replace  the  worthless  weeds 
and  bushes  that  now  cover  large  areas  of  waste  lands  In  many  tropical  coun- 
tries, as  a  result  of  the  desultory  methods  of  tropical  exploitation  followed  In 
the  past.  Three  classes  of  tree  crops  of  great  potential  importance  may  be 
mentioned  as  Illustrations : 

outproducing  palms. — ^There  Is  a  rapidly  Increasing  demand  for  vegetable 
oils  as  substitutes  for  meat  and  dairy  products,  and  for  many  industrial  pur- 
poses. Two  important  sources  of  vegetable  oils  are  the  coconut  and  the  African 
oil  palm,  Elaei8.  guineenHs,  The  coconut  is  widely  known  and  its  culture  is 
rapidly  extending,  but  the  African  oil  palm  is  still  confined  to  a  single  region. 
The  fruits  of  the  oil  palm  have  a  fieshy,  oil-producing  pulp  as  well  as  an  oily 
kernel,  so  that  two  kinds  of  oil  are  produced.  But  the  fresh  pulp  also  serves 
directly  as  a  food,  has  an  excellent  fiavor,  and  is  highly  nutritious.  Thus  the 
oil  palm  is  worthy  of  consideration  as  a  food  crop  in  any  tropical  region,  quite 
apart  from  the  commercial  possibilities.  Nevertheless,  the  practical  utilization 
of  such  a  tree  outside  its  native  country  depends  upon  a  well-supported  policy 
of  Intensive  development,  for  palms  and  other  tree  crops  take  time  to  grow 
and  must  be  planted  in  large  numbers  if  products  of  commercial  Importance 
are  to  be  obtained. 

The  avocado  as  a  food  crop. — ^The  avocado  is  widely  known,  but  Its  possi- 
bilities as  a  food  crop  are  seldom  appreciated  and  nowhere  fully  realized. 
The  varieties  are  numerous  and  differ  widely  in  season  of  maturity  as  well 
as  in  other  respects,  so  that  production  could  be  carried  through  several 
months  and  probably  through  the  entire  year  In  many  tropical  and  sub- 
tropical regions.  The  fruits  are  savory,  highly  nutritious,  and  easily  di- 
gestible. The  trees  are  large,  long-lived,  and  very  productive.  Obviously  the 
avocado  might  become  a  very  important  element  of  the  food  supply  of  pro- 
gressive communities  organized  to  take  full  advantage  of  the  natural  resources 
of  production. 

Cacao  culture  undeveloped. — Cacao  is  recognized  as  an  Important  tree  crop, 
but  its  possibilities  are  still  very  far  from  being  realized.  Many  problems  of 
culture  and  protection  against  disease  remain  to  be  solved,  but  these  are  not 
the  only  directions  from  which  progress  may  be  expected.  The  consumption  of 
cacao  in  temperate  regions  is  still  very  far  below  its  true  possibilities,  owing 
to  the  fact  that  the  methods  of  preparation  and  use  are  still  very  imperfect 
The  result  is  that  cacao  is  used  mostly  as  a  flavoring  material,  very  little  as 
II  food.    Indeed,  it  is  customary  to  extract  and  discard  from  manufactured 
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forms  of  cacao  the  oily  materials  that  represent  the  most  nutritious  elements. 
The  manufacturing  processes  yield  a  residue  often  indigestible  and  unattractive 
In  taste,  and  altogether  Inferior  to  the  beverages  that  the  natives  of  Central 
America  know  how  to  prepare  directly  from  the  dried  seeds.  With  the 
problems  of  production  and  utilization  once  adequately  solved,  the  growing 
of  cacao  might  become  the  chief  branch  of  tropical  agriculture.  Linnaeus 
gave  cacao  the  name  Theobroma,  or  food  of  the  gods.  What  is  now  needed 
is  to  make  it  fully  available  as  food  for  men. 

CONOLT78IONS. 

Agriculture  In  the  Tropics  Is  undergoing  rapid  changes  by  reason  of  the 
application  of  modem  Improvements  In  machinery,  electric  transmission  of 
water  power,  transportation,  communication,  and  hygiene.  In  connection 
with  this  movement  more  intensive  systems  of  tropical  agriculture  are  needed — 
systems  that  are  able  to  support  larger  populations  for  longer  periods  of  time, 
and  thus  able  to  justify  the  installation  of  the  modern  facilities  of  produc- 
tion, comfort,  and  protection  against  disease.  In  developing  these  more 
intensive  systems  of  tropical  agriculture  much  more  is  to  be  expected  from 
a  greater  utilization  of  tree  crops  than  from  attempting  to  carry  agricultural 
methods  of  temperate  regions  into  the  Tropics. 

The  Chairman.  Is  there  any  discussion  of  Mr.  Cook's  paper? 

Mr.  Mayo.  It  seems  to  me  that  in  the  discussion  of  a  subject  of 
this  kind  we  must  forget,  at  least  to  a  considerable  extent,  our  strictly 
American  view  of  Latin- American  conditions.  We  must  remember 
that  much  of  Latin  America  is  very  primitive;  that  the  land  hold- 
ings there  are  usually  not  very  large  areas;  that  the  wealth  is  in  the 
hands  of  comparatively  a  few  individuals;  and  that  the  natives  as  a 
rule  have  had  very  little  opportunity  for  development  other  than 
that  which  they  have  wrought  out  by  themselves. 

I  remember,  when  I  first  went  into  the  Tropics,  I  went  to  see  a 
native  who  was  buying  a  few  cows  from  an  American.  After  he  had 
picked  out  his  cows  I  asked  him  through  an  interpreter  what  points 
he  based  his  judgment  on  in  making  his  selection.  He  said,  ''  The 
horns  and  the  hair  and  the  tail " ;  and  that  was  an  entirely  different 
method  from  our  American  point  of  judgment  in  the  selection  of 
cattle.  I  asked  him  why  he  based  his  opinion  on  the  hom&  His 
answer  was  that  he  sold  most  of  his  bulls  for  work  cattle,  and  that 
he  picked  cows  that  had  big,  strong  horns  because  they  yoked  them 
entirely  by  the  horns. 

I  asked  about  the  hair.  He  said  if  you  got  these  American  cattle 
with  long  coats  of  hair,  that  the  ticks  would  eat  them  up.  Then  I 
asked  him  about  the  tail,  and  he  said  that  when  a  cow  had  a  long 
tail  it  walked  faster  than  it  did  with  a  short,  stubby  tail.  I  was  not 
so  sure  of  that,  on  a  scientific  basis. 

But  the  point  is  that  they  look  at  things  from  an  entirely  different 
point  of  view.    They  have,  from  experience,  adapted  themselves  to 
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THB  STBUGGUB   WITH    WEBDB. 


One  very  serious  reason  why  the  agricultural  occupatioD  of  the  Tropics  must 
be  on  an  intenslYe  basU  lies  in  the  continuous  and  rapid  growth  of  weeds  that 
greatly  increase  the  labor  and  expense  of  clearing  and  cultiTating  the  land. 
The  tropica]  farmer  can  not  stop  for  winter.  There  is  no  ally  In  the  form  of 
frost  to  keep  the  weeds  from  growing,  and  the  land  is  practically  lost  if  neg- 
lected for  a  few  months.  Once  taken  by  weeds  the  land  must  be  allowed  to 
grow  up  to  bushes  so  that  it  can  be  cleared  again  by  fire,  or  at  much  greater 
expense  by  hand  labor,  which  can  be  used  only  when  it  is  very  cheap.  The 
alternative  is  to  use  the  land  constanUy  and  keep  it  covered,  as  f^  as  possible, 
with  useful  plants  instead  of  with  useless  weeds  injurious  to  crops  and  costly 
to  remove. 
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The  Tropics  afford  an  enormous  number  of  valuable  tree  crops,  adapted  to 
the  widest  possible  range  of  natural  conditions  and  uses.  Forests  of  useful 
trees  wiU  be  a  feature  of  the  intensive  system,  to  replace  the  worthless  weeds 
and  bushes  that  now  cover  large  areas  of  waste  lands  in  many  tropical  coun- 
tries, as  a  result  of  the  desultory  methods  of  tropical  exploitation  followed  in 
the  past  Three  classes  of  tree  crops  of  great  potential  impwtance  may  be 
mentioned  as  iUustrations : 
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conditions  that  we  do  not  always  appreciate.  It  seems  to  me  that  in 
the  beginning  of  an  intensive  agriculture  we  must  have  compara- 
tively small  landholdings  in  this  region.  In  my  judgment  what  is 
needed  more  than  anything  else  are  small  farmers  who  shall  own  the 
land  they  till. 

Then,  again,  there  is  the  question  of  education,  which  must  be  the 
basis  of  all  progress,  there  or  elsewhere,  and  which  is  one  of  the 
things  that  is  woefully  deficient  at  the  present  time.  Probably  in 
Costa  Bica,  one  of  the  most  progressive  countries  of  central  and 
northern  South  America,  that  is  not  so  apparent  as  in  most  other 
regions;  but,  after  all,  it  would  be  exceedingly  difficult,  in  my  judg- 
ment, to  take  our  modem  North  American  agricultural  ideas  and 
transplant  them  without  an  immense  amoimt  of  development,  both 
economical  and  social,  of  the  peoples  there. 

Mr.  Cook.  My  argument  was  to  the  effect  that  it  is  not  only  in- 
advisable to  apply  these  Temperate  2k)ne  niethods  in  the  tropics,  but 
that  it  is  often  impossible  to  do  so ;  that  our  methods  are  not  only  out 
of  reach  of  the  native  population,  but  often  they  are  entirely  im- 
practicable. We  only  show  our  failure  to  appreciate  the  requirements 
of  the  tropical  conditions  by  generally  recommending  these  methods. 
They  are  often  tried  with  disastrous  results,  by  men  who  come  in  and 
take  it  for  granted  that  the  local  population  is  entirely  wrong  in  not 
using  the  European  or  North  American  systems.  If  the  settler  in- 
sists on  plowing  he  may  be  destroying  his  plantation.  If  he  is  located 
on  a  slope  and  succeeds  in  getting  it  plowed,  which  he  often  fails  to 
do,  the  next  rain  washes  it  down  the  mountain  side.  There  are  places 
where  plowing  is  feasible  and  desirable,  but  a  great  deal  of  the  work 
that  is  now  done  on  tropical  plantations  in  the  way  of  clearing  the 
land  and  in  the  way  of  cultivating  the  crops,  are  not  only  primitive, 
but  destructive. 

I  remember  talking  with  a  coffee  planter  in  Guatemala  who  was 
beginning  to  appreciate  some  of  the  advantages  of  keeping  the  grass 
out  by  permitting  the  growth  of  other  forms  of  vegetation.  I  said  to 
him, "  You  consider  that  these  particular  kinds  of  weeds  in  your  plan- 
tation do  not  injure  your  coffee  at  all.'*  The  coffee  was  in  fine  condi- 
tion and  had  an  excellent  "  cover  crop  ^  of  spontaneous  vegetation. 
He  said,  "  No ;  that  is  good  for  the  coffee."  And  then  I  said,  "  Why 
do  you  remove  this  protection  and  expose  your  soils  to  be  washed  off 
by  the  rains?  Why  do  you  not  leave  it  there,  just  to  try  the  experi- 
ment ?  "  He  said, "  If  my  neighbors  came  by  here  they  would  think  I 
was  neglecting  my  place." 

The  Chairman.  I  do  not  think  anyone  could  go  to  southern  Florida 
and  see  what  they  are  doing  down  there — ^it  is  entirely  different  from 
what  you  see  in  California — ^without  realizing  that  in  the  southern 
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border  of  our  country  the  Americans  are  working  out  some  of  these 
methods  of  tropical  agriculture.  Mr.  Cook  mentioned  the  aguacate  or 
palto.  He  did  not  mention  one  fact  in  regard  to  it  that  is  not  known 
by  a  great  many  people ;  that  is,  the  unusual  amount  of  oil  which  it 
contains — something  which  we  will  hear  more  about  in  the  future 
than  we  have  so  far.  Analyses  of  the  Guatemala  type  of  aguacate 
showed  as  high  as  24,  25,  and  even  29  per  cent  of  fat.  This  amount 
is  something  quite  unheard  of  in  any  of  the  ordinary  fruits.  It  puts 
the  aguacate  in  the  class  with  the  olive.  When  you  think  of  a  fruit 
containing  29  per  cent  of  fat  you  get  some  idea  of  the  kind  of  prob- 
lems and  possibilities  we  are  opening  up  in  this  tropical  agriculture. 
Is  there  any  further  discussion  on  this  question?  If  not,  we  will 
pass  to  Mr.  CoUins's  paper,  which  was  to  have  been  read  in  the 
afternoon  session.  However,  as  Dr.  Webber  was  not  able  to  be  here, 
Mr.  Collins  has  kindly  consented  to  read  his  paper  on  "Tropical 
varieties  of  maize  "  at  this  time. 


TROPICAL  VARIETIES  OF  MAIZK 

By  G.  N.  CJOLLINS, 
Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture, 

Maize,  or  Indian  Com,  was  the  most  widely  distributed  and  by  far  the  most 
Important  food  plant  cultivated  by  the  natives  of  America  at  the  time  of  the 
discovery.  It  is  still  the  most  important  American  crop  plant,  and  while  much 
more  productive  strains  have  been  developed  than  any  grown  by  the  aborigines, 
the  range  of  the  species  on  the  American  Continent  has  not  been  greatly 
extended. 

To  be  able  to  grow  under  the  widely  different  conditions  that  are  found  in 
the  region  from  central  New  England  to  Argentina  and  Chile,  there  must  be 
a  great  diversity  of  types.  How  great  this  diversity  is  and  how  inadequately 
It  has  been  utilized  in  developing  strains  adapted  to  the  needs  of  the  different 
agricultural  communities  it  is  the  object  of  the  present  paper  to  discuss. 

The  Department  of  Agriculture  here  at  Washington  has  for  a  number  of  years 
been  collecting  the  types  of  maize  from  the  different  parts  of  the  world.  These 
varieties  have  been  grown  and  their  characteristics  studied  with  a  view  to 
determining  which  of  the  characters  they  possess  may  be  utilized  in  developing 
varieties  better  adapted  to  the  different  parts  of  the  country. 

It  has  not  been  possible  to  make  an  adequate  survey  of  the  existing  varieties  of 
any  country  and  there  are  many  regions  of  which  we  have  practically  no  knowledge 
of  the  kinds  of  maize.  Agricultural  expeditions  that  are  sent  out  are  usually 
compelled  to  pass  more  or  less  hurriedly  through  the  countries  they  visit  and 
the  explorers  in  charge  are  always  charged  with  collecting  a  great  variety  of 
plants  and  data,  so  that  little  more  can  be  done  than  to  snatch  what  is  exhibited 
in  the  markets  or  what  is  found  growing  immediately  along  their  routes.  Such 
collections  have  been  supplemented  by  seed  secured  from  consuls  and  corre- 
q>ondents.    While  many  valuable  introductions  have  been  secured  in  this  way, 
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Ignorance  of  the  normal  behavior  of  the  varieties  and  of  the  cultural  and  cli- 
matic conditions  under  which  they  have  been  grown  often  stand  in  the  way  of 
making  the  most  of  the  peculiar  qualities  they  may  possess. 

As  a  result  of  this  rather  haphazard  manner  of  securing  material  our  col- 
lections are  very  uneven.  In  some  few  places  the  series  of  varieties  is  compara- 
tively complete,  but  there  are  whole  countries  not  represented  in  our  collection 
by  a  single  maize  variety.  Enough  has  come  to  light,  however,  to  show  that, 
especially  in  the  countries  of  tropical  America,  we  have  an  immense  storehouse 
of  valuable  material  that  awaits  the  utilization  of  the  breeder. 

We  have  come  to  believe  that  the  search  must  be  made  for  characteristics 
rather  than  for  varieties  ready  made,  as  it  were.  It  seldom  happens  that  a 
variety  from  one  locality  will  be  found  adapted  to  any  other  locality,  but 
often  the  most  unpromising  and  insignificant  variety,  grown  perhaps  by  some 
backward  tribe  of  natives,  will  possess  some  peculiarity  or  adaptation  that 
needs  only  to  be  combined  with  the  desirable  qualities  of  other  varieties  to 
become  of  great  value. 

Instead,  therefore,  of  attempting  to  present  any  complete  description  of 
varieties  of  com,  I  shall  enumerate  a  few  of  the  more  striking  adaptations 
that  have  thus  far  been  discovered,  beginning  with  the  varieties  grown  by  tlie 
Indians  of  the  western  United  States. 

HOPI   MAIZE. 

The  Hopi,  Navajo,  and  Zuni  Indians  are  still  growing  a  type  of  maize  that 
seems  to  have  spread  but  little  outside  the  region  inhabited  by  these  tribes. 
The  prevailing  type  of  seed  is  soft  or  amylaceous,  the  plants  tiller  abundantly, 
they  are  early  maturing,  and  make  comparatively  rapid  growth  at  low  tempera- 
tures. Their  exact  water  requirement  has  not  been  determined,  but  it  would 
appear  that  they  are  comparatively  economical  in  the  use  of  water.  These 
characters,  while  valuable,  are  all  quantitative.^  This  type  of  maize  does, 
however,  possess  one  unique  feature.  All  other  types  of  maize  thus  far  studied 
produce  three  or  more  roots  from  the  seed.  These  roots  support  the  younsr 
plant  until  the  permanent  roots  that  develop  from  the  nodes  have  been  formed. 
In  the  type  under  discussion  there  Is  but  one  root  developed  from  the  seed. 
The  economy  of  this  arrangement  seems  to  be  that  the  single  root  is  able  to 
penetrate  to  a  greater  depth  than  is  possible  when  the  reserve  material  of  the 
seed  is  divided  among  three  or  more  roots. 

In  combination  with  this  character  there  is  also  the  possibility  of  a  much 
greater  development  of  the  mesocotyl  than  in  other  types.  The  mesocotyl  is  a 
specialized  organ  found  in  the  seedlings  of  maize  and  some  other  grasses.  It 
may  be  described  as  the  part  of  the  main  axis  that  connects  the  seed  with  the 
first  leaf  of  the  seedling.  So  long  as  the  germinating  seed  remains  in  the  dark, 
the  mesocotyl  elongates,  stopping  only  when  the  tip  of  the  seedling  reaches  the 
surface  of  the  ground  or  the  limit  of  elongation  is  reached.  In  planting  their 
maize  the  Hopi  Indians  dig  into  the  sandy  soil  until  they  reach  moist  earth, 
usually  found  at  a  depth  of  from  6  to  18  inches.  The  seed  is  deposited  in  these 
holes  in  contact  with  the  moist  soil.  Although  these  holes  may  be  left  only 
partly  filled,  the  drifting  sand  soon  fills  them,  and  to  reach  the  surface  the 
young  plants  must  penetrate  from  6  inches  to  a  foot  of  soil. 

Experiments  have  shown  that  commercial  varieties  of  maize  planted  under 
these  conditions  will  not  reach  the  surface.  The  maximum  development  of 
the  mesocotyl  in  commercial  varieties  is  from  8  to  10  centimeters.  After  this 
elongation  is  reached  the  leaves  attempt  to  expand  beneath  the  ground  and  as 
they  unfold  they  are  not  sufficiently  rigid  to  force  their  way  through  the  soil. 
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It  was  found  that  the  mesocotyl  of  Hop!  maize  was  capable  of  elongating 
to  a  length  of  86  centimeters  or  over  three  times  the  length  attainable  in  other 
varieties.  At  the  same  time  the  single  strong  seminal  root  is  following  the  re- 
treating moisture  and  keeping  the  young  plants  alive  until  the  summer  rains 
wet  the  soil  above  and  allow  the  development  of  lateral  roots.  A  long  meso- 
cotyl thus  divides  the  work  of  reaching  moisture  with  the  single  seminal  root 
and  the  combination  makes  possible  the  establishing  of  young  plants  in  soils 
where  the  nearest  available  moisture  is  a  foot  or  more  below  the  surface  of  the 
ground. 

These  peculiarities  make  this  type  of  maize  beautifully  adapted  to  the  condi- 
tions that  obtain  on  the  wind-swept  plateaus  of  northern  New  Mexico  and 
Arizona  wh^e  the  variety  is  grown.  In  this  region  there  Is  a  winter  rain- 
fall, but  by  the  time  the  weather  is  sufficiently  warm  to  warrant  the  planting 
of  maize,  the  surface  soil  is  thoroughly  dry.  Summer  rains  may  be  expected 
in  June  or  July,  but  if  planting  were  delayed  until  the  rains  came  there  would 
not  be  time  enough  for  the  crop  to  mature  before  the  frosts  came  in  September. 

These  adaptations  should  find  an  application  wherever  maize  is  planted  dur- 
ing a  dry  season,  and  the  young  plants  are  forced  to  depend  on  moisture  stored 
in  soil.  At  San  Diego,  Cal.,  the  past  season  plants  of  this  type  matured  nor- 
mally without  a  drop  of  rain  during  the  growing  season. 

That  adaptations  of  so  great  economic  importance  should  exist  inside  our 
own  country  and  remain  unnoticed  is  a  striking  indication  of  how  inadequately 
the  possibilities  of  maize  dev^opment  have  been  investigated. 

ZEA  HIBTA. 

Another  set  of  interesting  adaptations  have  been  found  in  a  type  of  maize 
from  the  table-lands  of  Mexico.  This  tsrpe  was  early  recognized  as  a  distinct 
form.    In  1829  it  was  given  specific  rank  by  Bonnfous  under  the  name  Zea  hirta. 

The  most  striking  characteristic  of  this  type  is  a  peculiar  development  of 
hairs  on  the  leaf  sheaths  and  also  to  some  extent  on  the  blades.  For  this  most 
conspicuous  peculiarity  we  have  not  as  yet  been  able  to  discover  any  adaptive 
significance. 

On  the  tablelands  of  Mexico  where  this  maize  is  grown  the  rainfall  is  very 
light  In  the  parts  of  the  United  States  with  a  similar  rainfall  maize  produc- 
tion is  not  considered  a  possibility.  We  were,  therefore,  extremely  optimistic 
regarding  the  utilization  of  this  type  of  maize.  Our  early  experiments  were 
very  disappointing.  In  the  semiarid  regions  of  the  West  this  variety  was  a 
complete  failure.  Instead  of  being  drought  resistant  the  plants  appeared  to 
suffer  from  drought  more  than  the  ordinary  varieties  from  the  com  belt. 
Without  the  viewpoint  that  each  distinct  type  of  maize  possesses  adaptive  char- 
acters this  variety  would  have  been  discarded  as  worttiless.  As  soon,  how- 
ever, as  the  variety  was  scrutinized  with  respect  to  the  separate  characteristics 
instead  of  trying  to  utilize  it  as  it  was,  imporant  adaptations  came  to  light. 
The  first  peculiarity  noticed  was  the  nature  of  the  root  distribution.  In  this 
type  of  maize  the  roots  seem  to  have  lost  the  ability  to  penetrate  the  soil.  In 
a  fuil-grown  plant  the  roots  are  all  horizontal  and  confined  to  the  upper  6  inches 
of  soil.  There  is  so  little  direct  attachment  to  the  soil  that  the  whole  plant 
can  be  lifted  up  and  down  by  the  hand.  The  plants  are  on  rather  than  in 
the  ground.  This  peculiar  root  distribution  helps  to  explain  why  the  plants 
are  able  to  grow  in  Mexico  with  so  little  rainfall  and  why  they  fail  in  the 
western  part  of  our  country.  In  the  part  of  Mexico  from  which  this  variety 
was  secured  the  little  rain  that  falls  comes  during  the  growing  season  in  the 
form  of  light,  misty  showers.     The  rainfall  is  at  no  time  sufficient  to  penetrate 
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to  any  extent  and  an  extensive  superficial  root  system  is  best  adapted  to  utilize 
the  moisture. 

This  particular  adaptation  we  are  unable  to  utilize  in  this  country,  for  In 
the  drier  parts  of  the  United  States  the  rainfall  comes  largely  in  the  winter 
Instead  of  during  the  growing  season,  and  growing  plants  must  draw  their 
water  from  that  stored  in  the  ground  some  distance  below  the  surface.  There 
are,  however,  many  regions  in  tropical  America  where  this  adaptation  should 
be  of  value.  Through  the  work  of  Brlggs  and  Shantz,  of  the  Department  of 
Agriculture,  it  has  been  shown  also  that  Zea  hirta  Is  the  most  economical  of 
water  of  any  of  the  varieties  of  maize  yet  studied. 

Still  another  adaptation  possessed  by  this  type  of  maize  was  observed  during 
the  past  season  in  the  course  of  experiments  conducted  near  San  Diego,  Gal. 
It  there  developed  that  this  type  of  maize  made  sjitisfactory  growth  at  lower 
temperatures  than  any  of  the  other  types  with  which  we  were  experimenting. 
This  does  not  mean  frost  resistance,  nor  does  it  mean  that  this  type  is  suited 
to  extend  maize  growing  farther  north.  It  means  rather  that  this  type  pos- 
sesses one  of  the  characteristics  necessary  to  a  variety  of  maize  for  regions 
where  the  temperatures  are  uniformly  too  low  for  the  ordinary  varieties.  Tem- 
peratures below  the  optimum  for  maize  are  the  rule  ov«r  a  large  part  of  the 
elevated  regions  of  the  Tropics.  In  the  development  of  varieties  for  cool  cli- 
mates, this  type  of  maize  promises  to  be  of  great  value.  Our  experience  with 
Zea  hirta  shows  also  the  folly  of  looking  for  drought  resistance  as  such.  To 
make  progress,  we  must  distinguish  between  the  different  kinds  of  drought  re- 
sistance and  search  for  the  particular  adaptation  needed. 

Nearly  every  region  from  which  we  have  received  varieties  has  contributed 
adaptations  that  promise  to  be  of  value.  From  Bolivia  has  come  a  type  pos- 
sessing to  a  marked  degree  the  quality  of  remaining  green  for  a  long  time  after 
maturity.  Mexico  has  given  us  one  variety  with  the  largest  ears  and  another 
with  the  ability  to  withstand  extremely  high  temperatures.  Peru  contributes 
the  largest  seeds.  From  China  comes  a  variety  with  a  new  type  of  endosperm 
and  the  ability  to  withstand  hot  dry  winds  at  the  time  of  flowering.  Our  best 
protected  ears  come  from  Guatemala. 

Enough  has  now  been  said  to  indicate  what  Is  meant  by  adaptation  and  how 
the  varieties  must  be  studied  to  realize  and  appreciate  the  adaptations.  Only 
a  beginning  has  been  made.  When  it  is  realized  that  no  two  regions  present 
exactly  the  same  environment  and  that  maize,  though  a  very  ancient  crop,  is 
very  plastic  and  has  molded  itself  to  the  conditions  under  which  it  has  been 
grown,  some  Idea  may  be  gained  of  the  multitude  of  adaptations  that  await 
discovery. 

Recombination  of  characters. 

A  word  must  now  be  said  regarding  the  recombination  of  these  adaptations 
into  new  varieties  suited  to  new  conditions  or  representing  an  improvement 
over  varieties  already  existing. 

Regarding  the  recombination  of  characters,  our  knowledge  is  still  very  im- 
perfect, but  here  also  a  beginning  has  been  made  and  results  sufficient  to  serve 
as  demonstrations  have  been  secured.  An  example  may  be  taken  that  is 
particularly  applicable  to  tropical  America. 

When  a  visitor  from  the  North  visits  tropical  America  and  finds  maize  a 
staple  crop  and  often  growing  luxuriantly,  he  is  naturar>y  struck  by  the  absence 
of  table  or  sweet  varieties  so  generally  grown  In  this  country.  I  have  made 
inquiry  In  a  number  of  instances  and  almost  Invariably  have  been  told  that 
sweet  varieties  have  been  introduced,  but  that  they  did  not  do  well,  and  that 
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their  growth  was  given  up  on  that  account.  If  it  were  possible  to  combine  the 
palatabillty  of  the  sweet  varieties  with  the  luxuriant  growth  and  freedom  from 
insect  attack  of  the  native  varieties,  a  valuable  addition  might  be  made  to  the 
rather  meager  list  of  really  delicious  vegetables  available  in  many  parts  of  the 
Tropics.  We  are  to  some  extent  confronted  with  the  same  problem  in  our  own 
Southern  States  where  the  ravages  of  the  corn  worm  practically  precludes  the 
growing  of  commercial  varieties  of  sweet  corn. 

In  the  breeding  of  commercial  varieties  of  sweet  corn,  one  of  the  most  im- 
portant considerations  has  been  earliness.  In  breeding  for  earliness  the  number 
of  leaves  have  been  reduced*  In  reducing  the  number  of  leaves  the  number 
of  husks,  which  are  homologous  to  leaves,  have  also  been  reduced  with  the 
result  that  the  ears  of  sweet  corn  are  poorly  protected.  This  was  of  little  or 
no  importance  north  of  the  region  infested  by  the  corn  worm,  but  it  is  this 
that  renders  the  commercial  sweet  varieties  unsuited  to  southern  regions. 

In  1912  crosses  were  made  between  commercial  sweet  varieties  and  southern 
varieties  of  field  corn  having  well  protected  ears.  The  first  generation  plants 
were  grown  in  1913,  and  selections  were  made  from  those  plants  with  the 
most  perfectly  protected  ears.  From  the  ears  thus  obtained,  which  contained 
a  mixture  of  sweet  and  nonsweet  seed,  we  selected  the  sweet  seed  for  planting 
in  1914.  In  that  season  the  plants  were  very  variable,  but  all  the  seeds  were 
sweet.  Crosses  were  made  between  the  most  promising  plants,  special  attention 
being  again  paid  to  the  covering  of  the  ears.  The  results  of  the  past  season 
demonstrated  that  we  already  have  a  fairly  uniform  and  productive  variety 
of  sweet  com.  Although  grown  in  a  region  where  the  infestation  of  corn  worms 
is  particularly  severe  the  damage  to  the  ears  was  insignificant,  less,  in  fact, 
than  was  the  damage  done  to  field  varieties  in  the  same  region.  Thus  in  three 
years  we  have  combined  the  sweet  seeds  of  the  table  varieties  with  well  pro- 
tected ears  of  the  larger  field  varieties.  It  would  appear  that  there  is  no 
valid  reason  why  any  region  that  can  grow  maize  successfully  should  be  with- 
out sweet  varieties.'  Whether  earliness  must  necessarily  be  sacrificed,  or 
whether  it  is  possible  to  secure  earliness  and  still  keep  the  well-protected  ears 
is  an  interesting  question  that  must  await  further  investigation. 

All  characteristics  can  not  be  manipulated  as  easily  as  the  sweet  endosperm, 
which  from  the  alternative  nature  of  its  inheritance  permits  of  Mendellan  re- 
combination, but  our  experiments  indicate  that  most  of  the  characters  of  maize 
are  independent  of  one  another  in  inheritance  and  that  recombination  is  only  a 
question  of  careful  selection  following  hybridization. 

CONCLUSIONS. 

The  work  of  discovering  new  and  valuable  characteristics  is  one  in  which  a 
cooperative  arrangement  among  the  different  maize-growing  countries  of 
America  would  be  especially  applicable.  Once  an  adaptation  is  observed  and 
the  discovery  announced,  it  becomes  available  to  all  countries. 

Of  course,  an  important  step  to  take  is  the  interchange  of  varieties,  but  it 
is  of  equal  importance  to  have  the  varieties  studied  in  their  native  countries 
by  observers  familiar  with  the  maize  plant  and  its  variations. 

I  would  strongly  urge  that  each  of  the  maize-growing  countries  of  America 
make  a  canvass  of  the  maize  varieties  existing  within  its  boundaries.  In  tbe 
study  of  these  varieties  the  particular  conditions  under  which  they  have  devel- 
oped should  be  kept  in  mind.  Thus,  if  a  variety  is  found  growing  in  a  region 
of  cool  nights,  high  winds,  or  any  other  pronounced  environmental  factor  an 
effort  should  be  made  to  determine  how  the  variety  meets  the  peculiar  condition. 
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I  Tenture  again  to  call  attention  to  the  necessity  of  looking  for  desirable 
adaptations  rather  than  desirable  varieties  and  to  urge  that  no  variety  be 
overlooked  simply  because  It  appears  Insignificant  or  worthless.  If  a  variety 
is  growing  under  climatic  conditions  that  are  extreme  In  any  particular,  It 
Is  more  than  probable  that  the  variety  possesses  valuable  characteristics. 

The  Chaibman.  Is  there  any  discussion  of  this  extremely  inter- 
esting paper  by  Mr.  Collins? 

Mr.  CJoBB.  What  is  the  reason,  Mr.  Collins,  that  com  is  so  little 
grown  in  the  various  parts  of  Europe? 

Mr.  Collins.  You  mean,  I  suppose,  in  the  northern  parts  of 
Europe.  Com  is  quite  extensively  grown  in  Italy  and  Spain.  I  am 
not  sure,  but  I  would  venture  a  guess  that  it  is  because  of  the  uni- 
formly lov7  temperature;  that  is,  a  lack  of  high  temperature.  Our 
experiments  last  year  showed  that  corn  was  very  susceptible  to  varia- 
tions in  sunlight ;  that  is,  when  we  were  measuring  the  growth  of  a 
com  plant,  if  a  passing  cloud  overshadowed  the  plant  it  retarded  its 
growth,  and  with  most  of  our  varities  the  rather  low  intensity  of 
light  in  northern  Europe  would,  I  suspect,  practically  preclude  tiiem 
from  ever  maturing.  They  grow  com,  of  course,  as  a  forage  plant 
and  doubtless  introduced  it  from  America. 

Mr.  Clute.  Where  is  this  place  in  the  Tropics  where  sweet  com  is 
grown  successfully? 

Mr.  Collins.  This  sample  of  sweet  com  was  not  grown  in  the 
Tropics.  It  was  in  southern  California  last  year,  south  of  San 
Diego;  and  practically  the  same  thing  has  been  done  in  Cuba.  In 
Cuba  they  have  varieties  of  sweet  com  which  I  think  are  as  immime 
to  the  ravages  of  insects  as  the  field  com  is  to  worms.  The  large 
kemeled  Peruvian  corns,  some  choice  varieties  of  which  Mr.  Cook 
brought  back  from  Peru,  should  find  a  direct  utilization  in  the  cool 
regions  of  the  Pacific  coast,  but  I  am  skeptical  about  being  able  to 
utilize  many  of  them  in  the  regular  corn-growing  sections;  certainly 
not  without  a  great  deal  of  breeding. 

The  Chairman.  How  did  these  Peravian  coms  taste? 

Mr.  Cook.  I  do  not  think  any  of  them  are  sweet  corns,  but  we  had 
no  chance  to  taste  them,  as  we  reached  Peru  after  the  com  was  all 
ripe  and  hard. 

The  Chairman.  Gentlemen,  we  are  fortunate  in  having  with  us 
Dr.  B.  H.  Rawl,  Chief  of  the  Dairy  Division  of  the  Bureau  of 
Animal  Industry,  who  will  now  read  his  paper  on  "The  role  of 
the  dairy  industry  in  a  system  of  national  agricultural  develop- 
ment" 
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THE  ROLE  of  the  DAIRY  INDUSTRY  IN  A  SYSTEM  OF  NATIONAL 
AGRICULTURAL  DEVELOPMENT. 

By  B.  H.  RAWL, 

Chief,  Dairy  Division,  Bureau  of  Animal  Industry,  United  States  Department 

of  Argiculture. 

In  considering  this  subject  broadly,  the  following  factors  require  attention: 

1.  Will  dairying  maintain  the  fertility  of  the  soil? 

2.  Does  dairying  employ  labor  economically? 

S.  What  are  the  financial  requirements  of  the  dairy  Industry? 

4.  What  relation  does  this  industry  bear  to  the  food  supply  of  the  Nation? 

5.  Is  dairying  profitable,  and  will  it  continue  to  be? 

WILL  DAIBTINa  MAINTAIN  THE  FERTILITY  OF  THE  SOIL? 

Dairying  requires  a  rotation  of  crops  in  which  legumes  must  play  an  im- 
portant part.  Under  such  a  rotation  the  ground  may  be  cropped  constantly, 
no  "  off  year  **  being  required  for  the  restoration  of  soil  fertility.  This  malces 
possible  the  economical  use  of  land.  Furthermore,  in  dairy  farming,  a  large 
part  of  the  fertility  which  is  removed  from  the  soil  by  means  of  the  crops  Is 
returned  to  it  in  the  form  of  manure,  if  the  latter  is  properly  handled.  When 
it  is  necessary  to  plow  green  crops  under  to  maintain  the  fertility  of  the  soil, 
as  is  done  in  some  systems  of  farming,  it  must  be  realized  that  the  cost  of  grow- 
ing such  crops  must  be  charged  to  fertilization.  When,  however,  they  are  fed 
to  live  stock  their  cost  is  borne  by  the  live  stock,  and  the  resulting  manure  Is 
returned  to  the  soil  at  no  cost  other  than  that  of  handling  the  manure.  While 
a  system  of  live-stock  farming,  in  its  relation  to  soil  fertility,  is  not  perfect,  it 
more  nearly  maintains  soil  fertility  than  any  other  system  of  agriculture. 

The  dairy  herd  which  economically  consumes  relatively  large  quantities  of 
feed  often  requires  more  grain  than  can  be  raised  on  the  farm  where  the  herd 
Is  kept ;  it  therefore  returns  to  the  soil  not  only  the  fertilizing  elements  In  the 
manure  resulting  from  the  crops  produced  on  the  farm,  but  also  those  from  the 
purchased  feed  as  well.  Dairying  also  utilizes  to  advantage  all  straw  and 
roughage  that  are  produced  on  the  farm,  for  that  which  can  not  be  used  as 
feed  is  required  as  bedding  for  the  animals,  and  In  this  way  It  Is  returned  with 
the  manure  to  the  soil. 

I>alrylng  makes  possible  the  profitable  utilization  of  large  areas  of  our  waste 
lands  by  converting  them  into  improved  pastures.  This  is  a  phase  of  agricul- 
ture which  In  this  country  has  as  yet  received  but  little  attention,  but  which 
in  time  must  become  a  real  factor  in  a  comprehensive  and  efficient  system  of 
agriculture.  In  many  sections  of  the  United  States  almost  every  farm  con- 
tains some  ground  that  is  too  steep  or  too  rough  for  profitable  cultivation ;  in 
the  aggregate  this  amounts  to  millions  of  acres.  Such  land  when  put  into  per- 
manent pasture  constantly  becomes  more  fertile  and  is  therefore  an  ever-in- 
creasing asset  to  live-stock  farming. 

Dairying  is  one  of  our  most  profitable  forms  of  live-stock  farming,  and  its 
significance  in  a  system  of  agriculture  which  gives  due  consideration  to  the 
maintenance  and  improvement  of  the  soil  can  hardly  be  overemphasized. 

DOES   DAIRYING   EMPLOY   LABOR  ECONOMICALLY  1 

In  view  of  the  rapid  increase  in  population  that  Is  going  on  in  this  country  the 
question  of  finding  profitable  and  healthful  employment  for  our  people  is  be- 
coming an  increasingly  significant  problem.    One  of  the  objections  which  is  often 
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raised  to  dairying  is  the  amount  of  labor  required.  Viewed  in  anoth^  lii^t 
this  feature  should  be  regarded  as  one  of  its  valuable  assets,  so  long  as  it  em- 
ploys the  labor  profitably.  On  account  of  the  labor  requirements — ^the  regularity 
with  which  the  work  must  be  done — ^many  persons  are  deterred  from  going  into 
dairying,  but  when  they  appreciate  and  need  its  advantages  they  generally 
become  willing  to  meet  the  requirements.  It  is  natural  for  anyone  to  be 
unwilling  to  work  every  day  in  the  year,  and,  while  dairy  work  can  usually  be 
arranged  so  that  this  will  not  be  necessary,  yet  for  those  who  wish  to  have  a 
whole  season  during  which  there  is  no  work  to  be  done,  dairying  is  decidedly 
not  the  thing. 

The  labor  problems  of  the  small  and  the  large  dairy  farms  are  distinctly 
different  The  work  of  the  small  farm  is  usually  done  by  the  farmer  and  his 
family,  while  that  of  the  large  farm  is  done  by  hired  help.  Investigators  often 
conclude  that  small  dairies  are  operated  at  an  actual  loss,  and,  of  course^ 
some  of  them  are;  yet,  up  to  the  present  time  in  the  United  States  they  are 
producing  the  bulk  of  the  dairy  products.  Is  this  because  the  small  farmer 
is  willing  to  conduct  his  business  at  a  loss,  or  has  he  some  economic  advan- 
tage? In  some  cases  the  investigators  find  that  these  small  farms,  apparently 
operated  at  a  loss,  have  been  equipped  and  paid  for  ehtirely  by  means  of  the 
dairy.  In  one  Instance  a  careful  investigation  of  a  small  dairy  farm  had  been 
made,  an  account  of  all  labor  had  been  taken,  a  value  had  been  assigned  to 
it,  presumably  at  the  rate  for  farm  labor  in  that  region,  and  all  the  facts 
seemed  to  warrant  the  conclusion  that  the  dairy  was  sustaining  an  actual 
loss.  When  the  owner  was  apprised  of  this  conclusion  his  answer  was :  "  This 
is  my  farm,  and  it  is  paid  for ;  this  is  my  house,  and  these  are  my  buildings,  and 
they  are  paid  for;  this  is  my  herd,  and  it  is  paid  for.  I  had  no  money  to 
begin  with  and  have  had  practically  no  business  but  the  dairy.  Where  did  I 
get  these  things  if  dairying  is  unprpfitable? 

This  case  represents  conditions  on  a  considerable  per  cent  of  our  small  dairy 
farms.  A  vital  point  which  is  often  overlooked  in  such  cases  is  that  a  large 
amount  of  the  labor  employed  in  small  dairies  is  not  marketable  except  through 
the  dairy.  Much  of  such  work  is  done  by  the  farmer's  children  before  and  after 
school,  and  by  the  farmer  himself  at  seasons  when  he  is  not  otherwise  engaged. 
Such  labor  perhaps  does  not  bring  full  value,  but  it  is  in  a  sense  a  by-product 
of  the  farm,  which  the  dairy  saves,  and  which  otherwise  would  be  wasted. 
We  know  that  the  majority  of  such  dairies  are  badly  managed,  and  that  if 
their  management  were  improved  this  labor  would  produce  much  better  results. 
But  even  under  ordinary  management  we  know  that  in  many  sections  of  the 
country  the  farmers  have  accomplished  with  the  dairy  what  they  had  been 
unable  to  accomplish  with  any  other  type  of  agriculture,  and  to  no  other  factor 
are  such  results  more  properly  attributable  than  to  the  economical  employment 
of  labor  or  to  the  utilization  of  labor  which  would  otherwise  have  no  value. 
In  a  large  measure  this  accounts  for  the  fact  that  the  great  majority  of  the 
dairy  products  of  the  United  States,  now  amounting  in  value  to  approxi- 
mately a  billion  dollars  annually,  are  produced  on  small  farms. 

On  the  other  hand,  the  large  commercial  dairy  employs  a  type  of  labor  that 
is  marketable,  and  such  a  plant  must  compete  with  other  enterprises  for  its 
labor.  Here  the  problem  is  entirely  different.  This  type  of  dairy  can  suc- 
ceed only  under  capable  management  In  order  that  its  labor  may  be  used 
most  economically,  the  business  must  be  extensive.  Then  the  various  oper- 
ations can  be  subdivided  into  units  that  are  economical.  This  type  of  plant 
will  gradually  become  more  numerous  and  may  become  more  profitable,  but 
for  the  production  of  the  ordinary  dairy  products  it  can  never  replace  the  small 
farm. 
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WHAT  ABE  THE  FINANCIAL  BBQUIBBMENTS  OF  DAIBY  FABMINQ? 

The  Initial  Investment  required  by  the  dairy  Is  comparatively  large.  The 
proper  handling  of  the  milk  requires  better  buildings  than  those  on  the  ordi- 
nary farm,  and  of  such  construction  as  to  permit  their  being  kept  in  a  sanitary 
condition.  Equipment  for  cooling  and  storing  the  milk  and  for  cleaning  and 
sterilizing  utensils  is  necessary,  and  the  cost  of  dairy  cows  is  considerable. 
The  small  farmer  usually  meets  these  requirements  gradually,  increasing  his 
equipment  and  his  herd  during  a  considerable  period  of  years.  This  is  a  dis- 
advantage, for  it  means  losing  a  number  of  years  of  full  production  before 
the  equipment  is  completed.  Dairymen  need  some  kind  of  long-term  loans  in 
order  to  purchase  this  equipment  and  to  get  prompt  and  full  returns  from  it 
A  part  of  the  increased  profits  thus  obtained,  if  applied  annually  to  the  in- 
debtedness, would  in  a  term  of  years  wipe  it  out 

The  current  expense  of  the  dairy  is  easily  met — ^much  more  easily  than  that 
of  almost  any  other  agricultural  industry.  It  supplies  its  products  each  day, 
and  the  returns  from  them  are  made  at  intervals  usually  not  exceeding  one 
month ;  hence  the  business  is  conducted  entirely  on  a  cash  basis. 

WHAT  RELATION   DOBS  DAIBYINa  BEAB  TO  THE  FOOD   SUPPLY  OF  THE   NATION? 

The  dairy  cow  takes  grass  from  the  waste  lands,  various  Idnds  of  forage 
from  the  fields,  and  by-products  from  the  manufacture  of  food  supplies,  and 
converts  them  all  into  an  important  class  of  food  for  mankind.  Some  grain 
is  usually  fed  to  dairy  animals,  and  the  continuation  of  this  practice  will  depend 
upon  the  value  of  such  grain  for  human  food.  If  grain  becomes  so  high  in 
price  that  it  can  not  be  fed  to  dairy  animals,  the  value  of  dairy  products  will 
probably  be  also  sufficiently  high  to  make  possible  their  profitable  production 
without  the  use  of  grain. 

Dairy  products  are  not  only  nutritious  in  a  high  degree,  but  constitute  a 
large  part  of  our  delicacies.  The  nutritive  value  of  these  products  is  on  the 
whole  but  little  appreciated.  Milk,  for  example,  when  used  by  adults  is  now 
regarded  as  a  delicacy,  whereas,  at  ordinary  prices,  and  when  the  nutrients 
are  considered,  it  is  among  our  cheapest  foods.  The  same  is  true  of  cheese, 
now  used  largely  as  a  condiment.  Good  cheese  is  a  substantial  food,  equal  in 
nutritive  value  to  some  classes  of  meat  and  often  much  cheaper.  Our  per 
capita  consumption  of  cheese  is  only  8.76  pounds  per  annum.  The  low  con- 
sumption of  cheese  is  attributable  in  part  to  a  lack  of  appreciation  of  its  food 
value,  but  also  the  fact  that  some  of  it  is  inferior  in  quality.  The  average 
person  unconsciously  consumes  much  more  high-grade  cheese  than  low  grade, 
and  the  same  is  true  of  other  dairy  products  as  well ;  therefore,  by  improving 
the  quality  of  their  products  dairymen  can  greatly  increase  the  quantities  con- 
sumed. In  the  markets  of  the  United  States  there  is  almost  constantly  an 
unsupplled  demand  for  butter  and  cheese  of  superior  quality. 

Within  the  last  85  years  the  production  of  butter  in  the  United  States  has 
increased  from  800,000,000  to  about  1,600,000,000  pounds.  Practically  all  this 
butter  is  consumed  within  the  bounds  of  our  own  country.  The  supply  of 
market  milk  and  various  other  dairy  products  has  also  been  greatly  increased, 
and  the  most  of  them  are  consumed  here.  In  1881  this  country  exported  about 
148,000,000  pounds  of  cheese,  while  in  recent  years  (with  the  exception  of  the 
period  during  which  the  European  war  has  been  in  progress)  it  has  exported 
practically  none,  but,  on  the  other  hand,  it  is  importing  about  60,000,000  pounds 
annually. 

There  is  another  phase  of  this  question  which  is  also  significant,  and  that 
relates  to  the  amount  of  dairy  products  consumed  on  the  farm.    This  amount 
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is  at  present  comparatively  small — ^far  too  small.  The  fturmer  often  consumes 
only  a  small  quantity  of  butter  because  he  has  never  had  good  butter,  although 
It  can  be  produced  on  the  farm  in  abundance  if  proper  methods  are  used. 

There  are  certain  brands  of  cheese  also  that  can  be  produced  to  advantage 
on  the  farm,  but  in  fact  are  almost  entirely  absent  from  the  farmer's  table. 
Cottage  and  Neufchatel  are  varieties  that  should  be  found  there  in  abundance. 
These  are  substantial  foods  and  delicacies  as  well,  and  can  be  had  on  the 
farm  at  only  a  nominal  cost,  as  they  need  not  add  greatly  to  the  labor  of  the 
farm.  Many  millions  of  pounds  more  of  dairy  products  can  be  used  to  good 
advantage  on  the  farm,  and  would  add  to  farm  life  an  attractiveness  which  at 
present  is  often  lacking. 

Even  at  the  present  rate  of  consumption  we  are  hardly  keeping  up  with 
the  demand  for  dairy  products,  as  is  particularly  indicated  by  the  cheese  situa- 
tion. An  increased  consumption  on  the  farm  is  possible,  however,  and  can  be 
brought  about  by  teaching  the  farmer  the  value  of  dairy  products  and  the 
proper  methods  of  producing  and  handling  them.  Additional  consumption 
would  result  from  the  manufacture  of  a  larger  quantity  of  dairy  products  of 
superior  quality.  All  these  factors  seem  to  warrant  the  conclusion  that  the 
natural  increase  in  the  demand  for  dairy  products  may  be  expected  together 
with  the  development  of  farm  life  and  with  the  improvement  in  the  methods  of 
the  manufacture  and  handling  of  dairy  products. 

Civilized  nations  require  large  quantities  of  dairy  products,  and  it  seems 
safe  to  assume  that  with  an  intelligent  system  of  agriculture  the  people  of  an 
extensive  and  resourceful  country  will  never  consent  to  dispense  with  them  as 
an  important  article  of  diet,  and  particularly  since  the  production  of  this  class 
of  foods  can  be  maintained,  at  least  to  a  very  large  degree,  on  materials  that 
are  of  little  or  no  value  as  food  for  human  beings.  ^  In  effect,  it  may  be  said 
that  through  the  agency  of  the  dairy  cow,  humanity  is  able  to  graze  the  waste 
lands  and  to  eat  the  roughage  from  the  fields.  It  seems  entirely  feasible  that 
some  of  the  overcrowded  countries  where  dairying  does  not  exist  at  present  will 
in  time,  as  their  agricultural  system  Improves  and  the  customs  of  their  people 
change,  develop  a  substantial  dairy  industry. 

It  is  safe  to  conclude  that  at  least  for  many  generations  yet  to  come  the 
demand  for  dairy  products  as  a  large  part  of  our  food  supply  is  going  to  be  very 
extensive. 

CONTAGIOUS  DISEASES. 

This  is  perhaps  a  little  foreign  to  the  subject  of  the  paper,  but  it  is  vital 
to  any  comprehensive  consideration  of  the  dairy  industry  and  for  this  reason 
it  is  discussed  briefly  here. 

Contagious  diseases  among  cattle  constitute  one  of  the  serious  difficulties 
that  lie  in  the  way  of  a  full  development  of  dairying.  It  is  a  matter  which 
does  not  relate  wholly  to  the  healthfulness  of  the  food,  for  it  has  an  important 
economic  bearing  upon  production  as  well.  The  eradication  of  tuberculosis,  for 
example,  has  often  been  advocated  solely  on  the  basis  of  protection  to  human 
health ;  yet,  with  tuberculosis  in  his  herd,  no  dairyman  can  realize  the  greatest 
and  most  economical  production.  It  is  necessary,  therefore,  that  this  ques- 
tion be  considered  from  the  standpoints  of  both  the  consumer  and  the  pro- 
ducer. 

Contagious  diseases  constitute  increasingly  serious  problems  in  the  dairy 
Industry.  This  is  owing,  in  part  at  least,  to  our  present  custom  of  transport- 
ing animals  freely  from  one  section  to  another.  By  this  means  contagion  may 
be  rapidly  distributed  to  all  parts  of  the  country.    The  recent  outbreak  of  foot- 
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and-mouth  disease  in  the  United  States  is  a'  most  strilcing  example.  Wliile 
the  small  dairyman  possesses  some  marked  economic  advantages,  he  is  usually 
Dot  qualified  to  cope  with  these  diseases.  Ck>ntagion  of  one  kind  or  another 
occurs  in  his  herd,  and  so  long  as  there  is  not  some  immediate  and  striking 
effect  he  is  inclined  to  minimize  its  seriousness,  although  little  by  little  it  may 
be  destroying  his  business.  Often,  by  reason  of  lack  of  appreciation  of  the 
danger,  he  takes  no  precautions  to  protect  his  neighbors,  and  they,  eqmally 
uninformed  as  to  the  effects  of  the  contagion,  are  also  indifferent  It  often 
occurs,  therefore,  that  a  contagious  disease,  like  abortion,  little  by  little 
destroys  a  large  part  of  the  profits  of  the  dairying  in  an  entire  community 
before  any  of  the  farmers  in  the  community  realize  the  seriousness  of  what 
Is  going  on.  Ck>ntagious  abortion  alone  is  costing  the  dairy  industry  in  this 
country  many  millions  of  dollars  annually. 

A  disease  which  produces  serious  results  immediately  causes  alarm,  and  in 
such  cases  it  is  sometimes  possible  for  sanitary  officers  to  receive  sufficient 
money  and  support  to  stamp  it  out,  as  has  been  the  case  with  the  recent  out- 
break of  foot-and-mouth  disease. 

The  slow  diseases,  the  results  of  which  are  gradual,  and  which  go  unnoticed 
until  much  damage  has  been  done,  create  a  situation  far  more  difficult  to 
handle. 

How  Is  this  situation  to  be  met,  in  the  case  of  the  average  small  farmer, 
upon  whom  we  must  rely  for  the  bulk  of  our  dairy  products?  Can  it  be  done 
through  education  and  cooperation?  The  whole  community,  and  not  one 
farmer  alone,  must  deal  with  such  a  question.  If  contagion  occurs  on  a  single 
farm,  steps  must  be  taken  immediately  to  stamp  it  out,  but  something  more 
Is  necessary.  Steps  must  also  be  taken  to  prevent  the  carrying  of  the  con- 
tagion to  neighboring  farms^  and  in  this  the  neighbors  must  assist  Three 
things  therefore  are  necessary:  First,  to  appreciate  the  seriousness  of  the 
disease;  second,  to  know  what  to  do  to  stamp  it  out;  and,  third,  to  get  the 
community  to  act  so  as  to  prevent  its  spreading  before  it  is  stamped  out  Much 
can  be  done  through  education,  but  something  more  is  necessary. 

The  State  live-stock  sanitary  officers  should  have  adequate  authority  and 
facilities  to  take  personal  control  of  all  outbreaks  of  contagious  live-stock 
diseases.  A  competent  officer  who  will  instruct  the  people  what  to  do  should 
be  sent  to  the  locality  in  which  contagion  appears.  If  necessary  he  would 
establish  a  quarantine  and  take  other  steps  to  effect  a  most  prompt  eradica- 
tion of  the  disease.  If  thei  right  kind  of  men  are  employed  for  this  work 
the  public  ez];)en8e  should  not  be  great,  for  in  many  cases,  under  proper  leader- 
ship, the  farmers  of  the  conununity  affected  would  gladly  do  what  was  neces- 
sary to  stamp  out  the  disease. 

Such  a  system  sufficiently  adequate  to  deal  with  contagious  diseases  among 
all  domestic  animals  would  not  entail  great  expense,  for  under  ordinary  cir- 
cumstances one  officer  could  doubtless  take  care  of  several  counties.  It  is 
believed  that  the  saving  which  could  be  effected  in  suppressing  hog  cholera 
alone  would  Justify  the  expense  required.  Unless  some  more  effective  system 
than  is  now  In  operation  in  this  country  can  be  developed,  the  time  is  approach- 
ing when  only  an  expert  in  animal  diseases  will  be  able  profitably  to  breed 
and  produce  domestic  animals,  and  then  only  when  he  has  no  near  neighbors. 
Some  more  effective  method  whereby  the  small  farmer  may  be  aided  In  coping 
with  this  question  must  be  found  if  he  is  to  continue  in  the  live-stock  business, 
and  he  must  do  so  if  adequate  live-stock  production  is  to  be  maintained  and  if 
our  agriculture  is  to  be  developed  along  comprehensive  lines. 
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IS  DAIBYING  PBOFITABLE? 

Perhaps  there  is  no  better  way  to  Judge  of  the  profitableness  of  an  industry 
than  to  consider  the  financial  standing  of  the  people  in  communities  which 
have  long  been  devoted  to  it  We  find  the  dairy  communities  of  the  Nation 
among  the  most  prosperous  communities.  Dairying  is  generally  found  in  re- 
gions where  land  values  are  high;  in  fact,  it  seems  to  raise  these  values.  It 
often  successfully  replaces  other  industries  which  have  failed,  and  it  is  gen- 
erally recognized  that  dairying,  when  properly  conducted,  is  one  of  our  most 
profitable  agricultural  industries. 

To  review  briefly,  dairying  offers  greater  possibilities  for  maintaining  soil 
fertility  than  are  offered  by  any  other  single  industry.  It  converts  a  large 
amount  of  comparatively  useless  material  into  nutritious  food  for  human  be- 
ings. It  favors  intensive  farming  and  the  small  farm  as  a  unit,  and  hence  is 
a  factor  in  conserving  the  lands.  It  fosters  a  type  of  agriculture  that  is  con- 
structive in  nature.  It  favors  an  economical  utilization  of  labor,  using  large 
quantities  which  otherwise  would  be  unproductive.  It  contributes  largely  to 
the  national  food  supply  and  furnishes  a  needed  substitute  for  meat  It  is 
an  important  factor  in  the  food  supply  of  the  farm.  It  is  adapted  to  a  highly 
developed  type  of  agriculture,  conducted  on  high-priced  lands.  In  short,  it  is 
profitable  and  likely  to  remain  so. 

We  must  realize  that  there  is  much  yet  to  be  done  in  developing  this  great 
industry.  There  is  inefficiency  on  every  hand;  unprofitable  cows  are  being 
kept;  often  inferior  products  are  sent  to  the  markets  and  sold  at  low  values; 
animal  diseases  are  uncontrolled.  Therefore  in  considering  the  future  possi- 
bilities of  this  industry,  its  requirements  of  the  future  as  well  as  its  accom- 
plishments of  the  past  must  be  taken  into  account 

Ck>nsidering  the  dairying  industry  in  connection  with  agriculture  at  large, 
and  taking  into  account  the  history  of  agricultural  countries  in  which  dairying 
has  for  centuries  demonstrated  its  usefulness  and  its  value,  and  taking  into 
account  also  the  state  of  our  own  agriculture,  which  is  much  newer  and  less 
developed,  it  would  seem  fair  to  conclude  that  dairying,  developed  in  a  proper 
manner,  is  an  indispensable  industry,  both  as  a  source  of  human  food  and  as 
an  important  part  of  an  efficient  and  permanent  system  of  agriculture. 

This  consideration  of  the  question  has  been  made  from  a  standpoint  of  con- 
ditions in  the  United  States.  It  is  believed,  however,  that  dairying  possesses 
certain  essentials  that  are  fundamental  in  any  well-developed  system  of  agri- 
culture. Its  relation  to  the  fertility  of  the  land,  the  distribution  of  labor,  and 
the  independence  of  the  small  farmer,  its  effect  on  the  food  supply,  and  its 
relation  to  various  agencies  of  civilization,  are  believed  to  be  of  vital  signifi- 
cance to  any  country. 

The  Chairman.  Does  anyone  wish  to  discuss  this  extremely  inter- 
esting and  remarkable  expose  of  the  dairy  situation  in  America? 

Mr.  Cook.  I  hope  Dr.  Rawl  will  go  right  ahead  with  this  point, 
the  necessity  of  organized  effort,  which  applies  in  so  many  agricul- 
tural lines.  It  is  as  reasonable  to  expect  that  people  are  going  to 
help  themselves  up  by  pulling  their  own  boot  straps,  as  to  suppose 
that  individual  farmers  can  protect  the  community  against  an  in- 
fectious disease.  Systems  for  doing  such  things  must  be  worked 
out.  It  is  perfectly  plain  that  our  social  organization  is  not  devel- 
oped for  dealing  with  that  class  of  cases.    While  we  had  a  few 
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people  scattered  widely  all  over  the  country,  the  individual  farmer 
was  in  a  measure  protected  from  diseases  as  well  as  from  con- 
tamination of  his  cotton  seed,  but  as  our  population  increases,  the 
communicable  diseases  will  also  increase;  and  unless  we  meet  them 
in  more  intelligent  and  eflScient  ways,  our  civilization  will  inevitably 
suffer. 

The  following  papers  were  presented  and  read  by  title  at  this 
session: 

Cattle-raising  and  the  meat  industry  in  southern  Brazil,  by 
Reynaldo  Porchat. 

Algo  sobre  la  langosta  (schistocerca  Americana)  y  la  necesidad 
de  una  convenci6n  intemacional  para  obtener  su  destrucci6n,  by 
Juan  J.  Rodrfguez  Luna. 

The  Institute  of  Tropical  Agriculture  of  the  Pacific  Coast,  by 
Herbert  J.  Webber. 


CATTLE  RAISING  AND  THE  MEAT  INDUSTRY  IN  SOUTHERN 

BRAZIL. 

By  RBYNAIiDO  PORCHAT, 

Professor  of  the  Faculty  of  Law  of  8do  Paulo,  Brazil. 

Among  the  most  promising  Industries  In  Brazil  at  the  present  time,  cattle- 
raising  and  the  packing-house  Industries  are  receiving  the  most  attention )  and 
my  connection  with  two  of  the  largest  companies  in  Brazil  in  these  branches  of 
industry  authorizes  me,  I  think,  in  putting  before  the  American  public,  and 
especially  to  those  interested  in  these  industries,  some  information  which  may 
be  of  interest  to  them,  and  show  them  what  opportunities  the  Brazilian  Re- 
public offers  to  intelligent  and  energetic  cattlemen  and  for  the  establishment 
of  packing  houses. 

BrazU  has  a  population  of  over  22,000,000  inhabitants,  and  occupies  an  area 
of  8,524,770  square  kilometers,  or  rather  more  than  the  area  of  the  United 
States  of  America,  excluding  Alaska.  It  has  some  very  large  cities,  as,  for  in- 
stance, Rio  de  Janeiro,  the  Federal  capital,  which  has  over  1,000,000  inhabi- 
tants, and  is  considered  as  among  the  most  beautiful  cities  of  the  world. 
Silo  Paulo,  the  capital  of  the  State  of  Sao  Paulo,  the  Manchester  of  Brazil, 
has  450,000  inhabitants  and  is  the  second  dty  of  the  Republic.  There  are  also 
numerous  other  large  cities  up  to  date  In  every  y^Bj,  with  all  the  comforts  of 
modern  civilization. 

*  LAlfD. 

Brazil  has  a  large  variety  of  lands  suitable  for  farming  and  stock  raising. 
The  States  of  Rio  Grande  do  Sul,  Santa  Catherina,  Parana,  Matto  Grosso, 
Minas  Geraes,  Goyaz,  and  Sfto  Paulo  are  all  suitable  for  the  carrying  on  of 
these  industries.  A  great  variety  of  good  cr<^»  can  be  raised  on  these  lands, 
and  cattle  are  easily  raised  on  their  grassy  plains,  no  artificial  feeding  being 
necessary  in  the  wintertime,  as  green  grass  is  always  on  the  ground  for  them  to 
feed  on.  Brazil  is  a  particularly  well-watered  country,  especially  the  southern 
States,  r^arding  which  I  am  speaking  at  the  present  time,  as  the  land  rises 
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to  a  plateau  of  about  2,000  feet  above  sea  level  all  around  the  coast,  and  the 
majority  of  the  rivers  have  their  source  near  the  coast  and  then  run  Inland 
for  about  1,000  kilometers  and  eventually  find  their  outlet  In  the  River  Plate; 
in  the  Argentine.  This  is  a  very  favorable  factor  in  stock  raising  and  other 
pursuits.  The  soil  is  generally,  all  over  southern  Brazil,  very  good,  but  this  is 
especially  so  in  the  State  of  Sao  Paulo,  which  has  a  rich  deep-red  loam  soil, 
eminently  suitable  for  the  growing  of  crops  of  all  kinds,  such  as  coffee,  com, 
beans,  rice,  cotton,  bananas,  pineapples,  and  oranges,  which  are  all  largely 
grown,  besides  an  abundance  of  other  crops  and  fruit& 

OIJICATB. 

The  climate  of  Brazil  generally  is  a  very  pleasant  one.  For  a  stretch  of 
about  10  miles  inland,  all  along  the  coast  of  the  southern  States,  which  Is 
practically  on  the  sea  level,  before  mounting  the  plateau,  the  climate  is  tropical 
or  semltropical,  where  all  tropical  fruits,  such  as  bananas,  coconuts,  etc.,  are 
grown  in  great  abundance  and  to  great  advantage.  Inland,  however,  once  the 
plateau  is  reached,  the  temperature  is  much  cooler,  especially  in  the  evenings, 
and  there  all  kinds  of  crops  and  fruits  of  the  semltropical  and  temperate  zones 
can  be  grown  in  great  quantities.  The  average  rainfall  is  about  42  inches  per 
annum,  the  rainy  season  being  during  the  hot  months,  i.  e.,  November,  Decem- 
ber, January,  and  February,  the  coolest  months  being  June,  July,  and  August 
The  average  temperature  In  the  State  of  Sfto  Paulo  in  summer  is  22  to  25* 
O.  and  in  winter  15  to  17*"  0.  The  States  of  Minas  Geraes,  Goyaz,  and 
Matto  Grosso  are  rather  warmer,  and  the  States  of  Parana,  Santa  Gatherlna, 
and  Rio  Grande  do  Sul  rather  cooler.  In  all  these  States  it  is  possible  to 
cultivate  the  whole  year  round. 

QBA8SB8. 

There  is  a  great  variety  of  grasses  in  Brazil  suitable  for  cattle  grazing.  In 
the  State  of  S&o  Paulo  there  are  two  kinds  of  native  grasses  which  are  being 
very  extensively  planted  for  fattening  cattle,  called  "  Cattingueiro  roxo**  and 
''Jaragua.**  They  are  easily  sown  and  are  considered  by  some  as  being 
equal  to  alfalfa  for  cattle  fattening,  and  are  destined  to  do  for  Brazil  what 
alfalfa  has  done  for  the  cattle  industry  of  the  Argentine  Republic.  There 
are,  of  course,  a  large  number  of  other  very  good  grasses,  and  some  of  the 
North  American  grasses  grow  very  well  here. 

FBICS  OF  LAND. 

Suitable  land  for  stock  raising  and  agriculture  can  be  acquired  in  the  States 
named  at  about  the  following  prices  per  acre  and  according  to  quality  and 
distance  from  railroads :  Minas  Geraes,  25  cents  to  $2 ;  Matto  Orosso,  25  cents 
to  50  cents;  €k>yaz,  20  cents  to  40  cents;  Parana,  $2  up;  Santa  Gatherlna,  |2 
up;  Sfto  Paulo,  $1.50  «p.  These  prices  are  for  large  blocks  of  land,  some  6f 
which  extend  to  from  150,000  to  1,000,000  acres  in  the  States  of  Minas  Geraes, 
Ck>yaz,  and  Matto  Orosso.  As  will  be  seen,  Brazil  has,  perhaps,  cheaper  land, 
the  quality  being  considered,  than  can  be  obtained  in  any  other  part  of  the 
world. 

My  American  friends  know  better  than  I  do  the  rapidity  of  the  development 
of  the  Western  States  of  America,  Canada,  and  the  Argentine,  and  can  appre- 
ciate the  great  opportunities  there  are  in  Brazil  at  the  present  time.  In  all 
these  countries,  the  value  of  land  went  up  in  a  few  years  by  leaps  and  bounds, 
and  there  is  no  doubt  but  that  land  in  Brazil  will  also  go  up  at  the  same  rapid 
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rate  In  the  near  future,  when  the  opportunities  for  farming  and  stock  raising 
are  realized  by  the  outside  world.  Even  in  Rio  Grande  do  Sul,  the  State 
which  adjoins  the  Republic  of  Uruguay,  the  rise  in  price  of  land  has  been 
phenomenal.  Lands  which  were  selling  for  $20,000  per  league  there  five  years 
ago  can  not  now  be  acquired  for  double  the  price;  and  the  best  lands  in  Rio 
Grande  are  now  selling  at  $150,000  per  league  of  4356  hectares.  The  best 
lands  in  the  Argentine  Republic  are  now  selling  for  $400,000  to  $450,000  per 
league  of  the  same  size.  It  will  be  seen,  therefore,  that  there  is  a  vast  margin 
for  an  increase  in  value  in  land  in  Brazil,  and  that  it  will  never  be  lower  than 
it  is  at  the  present  time  is  a  certainty. 

STOCK. 

Cattle  raising  is  already  a  well-developed  industry  in  Brazil,  and,  as  will 
be  seen  from  the  statistics  which  I  give  below,  this  country  ranks  as  among 
the  large  breeding  countries  of  the  world.  The  Ctovemment  statistics  for  1918 
give  the  animal  population  of  Brazil  as  follows : 

Head. 
Cattle ^ 30, 705,000 

Horses ^ 7, 289, 000 

Mules  and  donkeys 8,208,000 

Goats ' 10, 049, 000 

Sheep 10, 658, 000 

Hogs 18, 399, 000 


Total 80,808,000 

The  present  price  of  cattle  for  breeding  and  fattening  purposes  is  as  follows : 


Steers,  4  years  up :  * 

In  Minas  Geraes 809000 

In  Matto  GrosBO 80$000 

In  Parana  and  Santa 
Catharlna    105$000 


Cows,  8  years  up: 

In  Minas  Geraes 55$000 

In  Matto  Grosso 50$000 

In  Parana  and  Santa 
Catharina 85$000 


Cattle  are  fattened  here  on  grass  only,  and  cattle  fattened  on  Catingueiro 
rozo  and  Jaragua  grasses  are  at  present  being  exported  to  Europe  and  the 
United  States.  Owing  to  the  absence  of  severe  winters,  cattle  feeding  as  is 
done  in  the  United  States  is  not  resorted  to  here,  as  there  is  no  necessity, 
there  being  always  plenty  of  green  grass  on  the  ranges  and  fattening  pastures. 
The  average  price  of  live  stock  and  some  other  goods  in  the  Sfto  Paulo  market 
is  as  follows :  ^ 

Steers,  fat,  180$000  to  190$000  per  head. 
Hogs,  14$500  per  16  kilos  dead  weight. 
Com,  7$000  per  sack  of  100  liters. 
Beans,  14$000  per  sack  of  100  liters. 
Rice,  uncleaned,  12$000  per  sack  of  58  kilos. 
Rice,  cleaned,  24$000  per  sack  of  68  kilos. 

The  1$000  on  a  normal  exchange  is  worth  88  cents,  but  at  present  it  is  only 
worth  25  cents. 

Hog$, — ^Hogs  are  very  easily  raised  in  Brazil  and  are  most  prolific,  and  are 
particularly  free  from  disease  in  this  country.  Owing  to  the  facility  with 
which  hog  feed  can  be  grown,  such  as  mandioca,  corn,  etc.,  this  is  a  most  proflt- 

^  Prices  quoted  for  1917. 
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able  industry  in  this  country.  A  large  number  of  hogs  are  at  present  being 
raised  in  Brazil,  but  the  native  types,  although  hardy,  large,  and  fine  animals, 
are  not  what  are  called  bacon  hogs,  as  their  fat  is  too  thick  and  there  is  not 
enough  lean.  Owing  to  this  the  export  of  bacon  and  hams  from  Brazil  is  at 
present  handicapped,  but  this  is,  however,  being  rapidly  corrected,  there  being 
a  very  accentuated  movement  in  the  direction  of  breeding  to  imported  boars; 
and  all  the  well-known  breeds  of  hogs  seem  to  thrive  well  in  this  country,  there 
being  now  quite  a  number  of  breeders  with  a  nucleus  herd  of  Poland  China, 
Duroc  Jerseys,  Berkshires,  etc.  Hog  feed  being  so  easily  raised  in  this  country, 
such  as  pumpkins,  mandioca,  corn,  etc.,  and  also  a  variety  of  grasses,  and  hogs 
generally  being  so  free  from  disease,  the  industry  is  capable  of  being  very  ex- 
tensively increased,  and  besides  having  a  ready  market  in  this  country,  the 
packing  houses  now  established  here  are  large  consumers  for  export.  Brazil 
has  the  advantage  over  the  Argentine  in  this  industry,  as  we  have  a  large  num- 
ber of  hogs,  and  the  Argentine  has  not. 

BEMABKS   ON    STOCK  BAISINO. 

Owing  to  the  action  of  the  largest  stock-raising  ftmpany  in  Brazil,  the  Brazil 
Land,  Cattle  &  Packing  Co.,  pure-bred  hogs  and  cattle  are  being  introduced 
now  very  rapidly  into  this  country,  and  this  fact  should  tend  to  improve  the 
breed  of  the  country.  I  may  say  that  this  company  appears  to  have  solved 
the  question  of  importation  of  pure-bred  cattle  from  foreign  countries,  as  the 
loss  suffered  by  their  last  importation  from  Texas  fever,  etc.,  was  insignificant. 
The  company  has  imported  altogether  over  1,300  head  of  pure-bred  cattle,  and 
it  is  the  opinion  of  Mr.  Murdo  Mackenzie,  who  I  am  svre  is  well  known  to 
the  cattlemen  of  the  United  States,  that  the  Hereford  is  the  most  suitable 
breed  for  Brazil;  and  as  he  has  met  with  great  success  in  tiieir  introduction 
into  this  country  from  the  United  States,  it  seems  to  me  that  there  is  a  fine 
opening  here  for  American  breeders  to  expwt  pure-bred  cattle  to  BraziL  The 
introduction  of  pure-bred  cattle  is  encouraged  by  the  Oovemment  of  Brazil, 
and  breeding  cattle  enjoy  reduced  transportation  on  the  railways  of  the 
country. 

Stock  raising  can  not  be  too  highly  recommended  to  intending  settlers  in 
Brazil,  as  there  is  no  doubt  but  that  this  industry  can  be  made  a  profitable 
one  if  worked  energetically  by  ranchers  and  farmers,  who  will  find  that  the 
€k>vernment  of  Brazil  is  very  much  alive  to  the  benefit  which  will  accrue  to 
this  country  with  the  development  of  these  two  industries,  and  every  encour- 
agement and  help  is  given  by  the  Qovemment  departments.  Brazil  has  cheap 
lands  such  as  no  other  country  has,  and  the  prospects  of  a  rise  in  value  is 
therefore  greater.  Argentine  lands  are  now  too  dear ;  Australia  is  too  far  from 
the  European  markets,  and  it  is  also  subject  to  periodical  drought,  and 
Southern  Brazil  is  not 

I  would  repeat  that  there  seems  to  be  no  doubt  as  to  the  future  of  the 
animal  industry  in  Brazil.  As  you  are  aware  the  United  States  of  America 
has  become  an  importer  of  meat,  both  the  Atlantic  and  Pacific  ports  have 
been  receiving,  during  the  past  two  years,  chilled  and  frozen  beef  and  mutton 
from  Argentine,  Australia,  and  New  Zealand,  in  increasing  quantities — a  fact 
which,  a  few  years  ago,  would  have  been  considered  like  carrying  coals  to 
Newcastle.  This  can  not  be  otherwise  if  we  look  at  the  ever-increasing  popu- 
lation of  the  United  States  and  the  rapidly  decreasing  number  of  cattle  on  the 
range?.  This  is  probably  due  to  a  large  extent  to  the  breaking  up  of  the 
ranches  in  the  Western  States,  due  to  the  increasing  value  of  land,  making  it 
too  valuable  for  cattle  raising,  better  results  being  obtainable  from  the  soil  by 
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agriculture.  The  only  real  large  cattle-exporting  country  at  the  present  time 
is  the  Argentine.  The  development  of  the  cattle  industry  in  the  Argentine  has 
been  extraordinary,  but  owing  to  the  very  heavy  exports,  Argentine  is  not  in- 
creasing its  herd  but  rather  decreasing.  The  growing  of  grain,  moreover,  is  en- 
croaching on  its  cattle  ranches  as  occurs  in  all  countries  where  land  has  in- 
creased in  value  to  such  an  extent  as  is  now  current  in  the  Argentine.  The 
fact  that  Brazil  has  already  a  cattle  population  equal  in  size  to  that  of  the 
Argentine,  to  form  a  basis  for  future  development,  seems  to  point  to  southern 
Brazil  being  one  of  the  future  large  suppliers  of  the  world*s  requirements  of 
meat. 

PACKING  HOUSES. 

I  now  come  to  the  subject  of  packing  houses,  and  in  this  industry  private  en- 
terprise is  supreme  if  the  opportunity  which  Brazil  presents  for  the  develop- 
ment of  this  industry  is  to  be  made  use  of.  The  raising  of  stock  of  all  kinds 
is  being  fostered  by  the  Government  in  every  way,  such  as  cheap  transporta- 
tion of  materials,  free  transportation  of  seeds,  free  veterinary  assistance,  etc., 
but  the  animal  industry  is  dependent  on  packing  houses  to  find  a  market  for 
th^  products  of  their  ranches,  farms,  etc. ;  and  packing  houses  can  not  be  estab- 
lished by  the  Government,  and  it  is  therefore  up  to  private  enterprise  to  seize 
the  opportunity  to  establish  themselves  in  this  country,  where  they  will  be 
so  well  place4,  especially  now  that  Brazilian  meat  is  meeting  with  such  a  ready 
sale  and  taking  a  position  for  itself  in  the  European  and  American  markets. 
This  industry  is  still  in  its  infancy  here,  and  its  exploitation  should  be  very 
remunerative.  As  will  be  seen  from  the  statistics  above,  Brazil  has  a  very 
large  number  of  cattle,  and  the  exportation  of  meat  is  practically  nil.  This 
is  not  through  any  difficulty  in  the  exploitation  of  the  business  in  this  country, 
but  to  the  fact  that  till  lately  Argentine  absorbed  all  the  attention  of  the  pack- 
ing house  industry  of  the  United  States,  and  Brazil  was  practically  ignored. 
However,  with  the  rise  in  the  price  of  beef  all  the  world  over,  including 
the  Argentine,  owing  to  the  large  export  demand,  and  consequent  large  ex- 
portations  from  that  country,  and  the  dropping  off  of  the  United  States  as  an 
exporting  country,  Brazil  is  now  beginning  to  come  into  its  own.  We  have 
already  two  packing  houses  lately  established  which  are  working  to  their  full 
capacity  exporting  beef  to  the  United  States  and  Europe,  where,  to  the  sur- 
prise of  the  dealers,  Brazilian  frozen  and  chilled  beef  were  found  to  be  equal 
in  quality  to  Argentine  beef,  and  cheaper.  With  this  fact,  and  In  view  of  the 
much  cheaper  price  of  cattle  in  Brazil  as  compared  with  the  Argentine  (Bra- 
zilian steers,  fat,  cost  185$000,  as  against  350$000  in  the  Argentine),  it  will 
be  ae&a.  that  these  two  frigorificos  are  very  advantageously  placed.  One  of 
them  is  managed  by  one  of  the  large  American  packing-house  concerns,  Messrs. 
Sulsberger  Sons  Ck).,  and  the  other  is  a  native  company,  Ck)mpanhia  Frigorifica 
e  Pastoril,  and  I  hope  that  in  the  not  distant  future  we  may  be  able  to  wel- 
come in  our  midst  other  American  and  European  companies  to  our  mutal  bene- 
fit. There  is  plenty  of  room  in  Brazil  for  more  packing  houses  as  there  is 
plenty  of  cattle  in  the  country.  The  native  Brazilian  cattle  are  large  animals, 
and  are  of  exi>ortable  quality  if  properly  fattened,  as  has  been  abundantly 
proved  by  the  recent  exportations,  and  the  native  breeders  are  awakening  to 
this  fact,  and  bunches  of  cattle  have  been  killed  and  exported  lately  by  the 
packing  houses  here  weighing  well  over  660  pounds  dressed  weight  Owing 
to  the  demand  for  well  fattened  cattle  by  the  packing  houses,  large  areas  in 
the  State  of  Sfto  Paulo  are  being  transformed  into  cattle-fattening  pastures, 
assuring  a  fine  future  for  the  supplying  of  meat  of  exportable  quality  to  the 
packing  houses. 
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Kew  packing-house  companies  establishing  themselves  in  the  State  of  Sao 
Paulo  will  find  a  Government  and  public  authorities  already  accustomed  to  the 
requirements  of  the  packing-house  industry,  which  is  of  great  advantage  Id 
establishing  an  industry  In  a  new  country.  The  railways  in  the  State  of  Sao 
Paulo  are  quite  alive  to  the  importance  of  this  industry  and  are  already  in- 
creasing their  rolling  stock  to  meet  all  developments.  I  have  also  Just  heard 
that  two  of  the  largest  French  shipping  companies  are  fitting  a  number  of  their 
ships  with  refrigerating  plants  to  enable  them  to  transport  frozen  and  chilled 
meats.  This  is  consequent  on  meat  being  admitted  Into  France  free  of  duty, 
whereas  formerly  it  was  heavily  taxed.  France  from  now  on  will  be  a  heavy 
importer  of  foreign  meats,  as  Its  herd  has  been  very  much  depleted  owing  to 
the  war. 

Sao  Paulo,  it  seems  to  me,  is  destined  to  be  the  Chicago  of  Brazil,  owing  to 
its  favorable  position,  being  the  center  of  many  railway  systoios  going  into  the 
interior,  facilitating  the  supply  of  live  cattle  to  the  packing  houses,  and,  Jit  the 
same  time,  owing  to  its  proximity  to  Santos,  the  exportation  of  the  i*roiluct  of 
the  packing  houses  is  quite  easily  made  through  that  port,  or  even  via  Klo  de 
Janeiro,  as  Sao  Paulo  is  connected  directly  with  that  port  by  the  Central  at 
Brazil  Railway. 

I  hope  that  the  above  information  I  have  given  will  be  of  some  ase  to  those 
in  the  United  States  who  are  interested  in  the  stock-raising  ant  packing-house 
industries  in  this  country,  and  that  it  may  be  the  means  of  Brazil  being  more 
widely  known  in  the  United  States. 


AL60  SOBRE  LA  LAN60STA  (SCHISTOCERCA  AMERICANA)  Y  LA 
NECESIDAD  DE  UNA  CONVENCI6N  INTERNACIONAL  PARA 
OBTENER  SU  DESTRUCCI6N. 

Por  JUAN  J.  RODRIGUEZ  LUNA. 
Eniomdlogo,  Ouaiemala,  Guatemala, 

Muy  bien  conocido  y  muy  bien  tratado  est&,  desde  hace  muchos  afios,  el 
asunto :  "Animales  perjudlclales  a  la  Agricultura." 

Varios  mamfferos,  gran  ntimero  de  aves  e  infinidad  de  artr6podos  son  lo» 
grandes  enemlgos  de  las  siembras.  Comienzan  sus  ataques  desde  que  la 
semilla  cae  en  el  surco,  los  prosiguen  contlnuamente  hasta  la  ^poca  de  las 
cosechas,  y,  en  ocasiones,  no  se  detienen  ni  ante  las  murallas  del  granero. 

Los  insectos,  con  excepci6n  de  aigunos  dfpteros  e  himen6pteros,  son  los  m&a 
nocivos ;  y  los  dafios  que  causan  son  incalculables  o,  reducidos  a  clfras,  alcanzan 
proporciones  que  amedrentan. 

Voy  a  ocuparme  en  este  trabajo  s61o  de  una  especie,  correspondiente  al  orden : 
orthoptera ;  fam. :  acridse ;  sub-fam. :  acridlinse,  Hamado  por  Drury  Schlstocerca 
americana,  y  conocido  en  Centro-Am^lca  y  Mi^xico  con  el  nombre  vulgar  de 
ChapuUn.  Sus  invaslones  pueden  compararse  con  las  epidemias,  pues  asf  se 
desarroUan  y  transmiten  y  tienen,  como  6llas,  perfodos  mfts  o  menos  largos. 

La  multiplicacl6n  asombrosa  de  esos  Acrididos,  y  su  instinto  mlgratorio» 
que  les  Ueva  de  una  a  otra  comarca  y  de  un  pals  a  otro,  sigulendo  un  derrotero 
fijo,  mds  o  menos  incUnado  al  Norte  o  al  Sur,  y  sin  encontrar  valla  ni  obstdculo 
Que  los  detenga,  les  constltuye  en  uno  de  los  m&s  grandes  peligros  de  la  Agri- 
cultura.    Su  llegada  es  siempre  de  resultados  funestos  para  los  duefios  de 
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flncas  rtUiticas  y  en  general,  para  toda  la  naci6n  invadida,  porqne  el  chapulfn 
destroza  de  preferencla  los  campos  cnltlvados  y  a  menudo  los  agosta;  y 
annque  se  reslembren  muchas  veces,  otras  tantas  consume  el  voraz  ort6ptero 
las  tlernas  plantas  en  que  el  labrador  habia  pnesto  sns  esperanzas  mejores. 

Ski  100  tiempos  pasados  tras  una  invasidn  del  chapulfn  se  presentaba  el 
hambre.  Hoy,  gracias  a  la  fadlldad  de  comnnlcadones  con  palses  dlstantes 
es  raro  Uegar  a  ese  extremo;  pero  el  empobreclmiento  slempre  resulta  en  la 
naci6n  devastada.  No  debe  olvidarse  que  en  la  America  Hlspana  el  malz  y 
otroB  cereales  atacados  por  el  ortdptero  son  la  base  de  la  alimentaci6n  de  la 
mayoria  de  los  habltantes. 

Sucede  con  esta  que  Uamo  epidemla  de  la  langosta,  lo  que  con  algunas  otras ; 
por  ejemplo :  la  influenza.  Alarma  mucho  y  se  trata  de  combatirla  bien  o  mal 
mientras  eatA  presente,  pero  despu^  se  olvlda  y  no  se  da  ningdn  paso  para 
prevenir  nuevas  Invasiones.  Por  lo  regular  tampoco  deja  rastro  en  la  hi£h 
toria.  De  las  muchas  voces  que  probablemente  arrlb6  el  chapulfn  a  Centro- 
Am^rlca  durante  el  perfodo  colonial,  pocas  quedaron  consignadas,  y  adn  de 
^stas  s61o  doe  con  amplitud :  la  de  1632,  descrita  por  el  Padre  Thomas  Gage, 
en  sus  Tiajes,"  que  la  llama  plaga  parecida  a  la  de  Bgipto  y  que  fu6  terrible 
y  destruy6  las  plantaciones  de  afiil,  cafia  de  azticar,  algod6n,  malz  y  trigo;  y 
la  de  1798-1807,  de  la  cual  hay  acopio  de  datos  en  la  "  Gaceta  de  Guatemala," 
publicaci6n  de  aquella  ^poca.* 

Desde  la  Independencia  (1821)  para  ac&  ha  apareddo  cuatro  veces.  Durante 
1852,  1882  y  1885,  procedfa  de  pafses  situados  al  Sur  de  Oentro-Am^rica.  La 
actual  inyasi6n,  que  tenemos  desde  1918,  entr6  por  Mexico;  es  decir,  por  el 
Noroeste,  y  su  extraordinaria  fuerza  num^rica  se  atribuye  a  que,  por  motivo 
de  los  disturbios  polftlcos  y  guerra  dvll  en  que  est&  envuelta  la  vecina  nacidn, 
no  se  hizo  absolutamente  nada  en  ella  para  destruir  la  plaga  y  evftar  la  pro- 
pagaci6n  de  los  dafiinoe  visitantes;  y  aunque  estos  ban  sido  ya  casi  exterml- 
nadoe  en  el  terrltorlo  guatemalteco,  perslste  el  rlesgo  de  nuevas  y  pr^zimas 
invasiones,  porque  sigue  germlnando  el  Acridio  en  las  extensas  y  poco  pobladas 
comarcas  fronterizas. 

Es  de  esperarse  que  la  paz  imperard  pronto  en  Mexico:  y  que  regularizado 
el  orden  en  esa  industriosa  y  rlca  naci6n,  entre  con  todos  los  demds  pueblos 
medlos  el  chapulfn  o  langosta  migratoria. 

Oon  el  slstema  que  podrfa  Uamarse  primitlvo  o  casi  fundado  en  el  instlfi^. 
cual  es  el  de  espantar  las  manchas  o  nubes  del  volador,  o  sea  del  insecto  en 
su  estado  perfecto,  con  ramas,  gritos  y  ruidos  hechos  con  toda  clase  de  instru- 
mentos,  s6lo  se  obtiene  que  las  manchas  pasen  de  un  sltio  a  otro  cercano. 
A  lo  que  debe  asplrarse  es  a  destruirlas,  ya  envenenando  los  huevos  o  rompi^n- 
dolos  mecdnicamente ;  ya  sepultando  o  aniquilando  a  los  saltones,  que  es  como 
llaman  al  chapulfn  cuando  todavfa  no  vuela;  ya,  en  fin,  envenenando  al 
volador  o  comunlcdndole,  por  medio  de  microbios,  enfermedades  mortales  y 
contagiosas. 

Aunque  los  medios  hasta  hoy  descubiertos  y  empleados  para  combatir  la 
plaga  no  sean  aisladamente  por  complete  eficaces,  usados  todos  en  combi- 
naci6n  dan  excelentes  resultados,  principalmente  cuando  se  dirigen  contra  el 
saltan'  y  los  huevos;  pero  debe  confesarse  que  en  la  lucha  todo  esfuerzo  no 
secundado,  todo  esfuerzo  que  no  sea  general,  resulta  casi  improductivo.    SI  un 

^El  ilnstre  nator&lista  Director  del  Moseo  Nacional  de  Costa  Rica  Sr.  Don  Anas- 
tasio  Alfaro,  en  nn  interesante  optkscolo  "La  invasidn  de  la  Langoeta,"  de  Octnbre, 
1015,  que  reclbf  hace  poco,  bace  referenda  a  invasiones  en  1659,  1781,  1774,  1800;  pero 
aiempre  se  ve  que  faltan  en  nnestra  historia  otraa. 

«Asl  Uamado  en  estado  de  Uura  antes  de  su  metamorfosis  con  Oitros  y  alas. 
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cultlvador,  por  ejemplo,  o  un  municlpio,  logra  con  dedicacidn  y  constanda 
exterminar  el  Ghapulln,  y  el  vecino  no  lo  hace,  poco  se  habHl  aprovechado. 
Lo  mismo  cabe  decir  respecto  de  las  naciones  limftrofes.  La  lucha  contra  ^ 
Acrldio  debe  ser  slmultdnea,  undnlme  y  constante  en  todas  las  regiones  ocu- 
padas  por  €1 ;  y  ese  resultado  no  podrd  alcanzarse  prActicamente  mientras  todos 
los  gobiernos  de  los  pafses  vlsitados  por  el  insecto  peregrino  no  se  pongan  de 
acuerdo  en  dlctar  leyes  apropiadas. 

Dichas  leyes  tienen  que  ser  el  objeto  de  una  convencldn,  y  deber&n  inspirarse 
en  conoclmientos  pr&cUcos  y  cientlflcos,  para  ser  efectivas;  ten^  car&cter 
internacional,  porque  la  indiferencla  de  un  Estado  puede  ocasionar  graves 
dailios  a  sus  vecinos ;  y  ser  coercitivas,  porque  en  naciones  en  que,  como  en  varlafl 
de  las  hispano-americanas,  existe  una  gran  proporcidn  de  indios,  todavla 
analfabetos  y,  adem&s,  desidlosos  y  fatal  istas,  no  cuentan  los  m6ylles  d^ 
inters  individual  y  de  la  propia  conveniencia. 

Las  p^rdidas  que  se  evitarfan  extinguiendo  la  langosta  son  incalculables. 
Baste  recordar  que  sus  invasiones  son  tres  o  cuatro  o  dnco  en  cada  siglo»  j 
a(in  m&s  en  ciertas  zonas,  y  que  algunas  de  ellas  doran  varies  afiofl. 

El  Gongreso  CientXflco,  patrocinando  ml  idea,  puede  recomendar  a  todas  las 
naciones  en  &.  representadas,  que  celebren  la  convenci6n  a  que  me  he  referldo 
y  a  la  cual  cabrfa  que  se  adhiriesen  las  demds.  £2ste  es  el  objeto  de  la  presente 
comunlcacidn. 

No  he  querido  molestar  la  atenci6n  de  esta  ilustre  Asamblea,  hablando  sobre 
las  costumbres  y  vida  de  la  especie  de  orthoptera  en  que  me  he  ocupado,  porque 
son  bien  conocidas  no  s51o  en  America,  sino  en  el  Viejo  Gonstinente,  por  existir 
all6  el  CEdipoda  migratoria,  que  las  tiene  iguales  aunque  se  presenta  con  vaim 
frecuencia  por  guarecerse  en  los  desiertos  del  Norte  de  Africa. 

Tampocohe  crefdo  entrar  en  pormenores  respecto  de  los  procedlmientos  cono- 
cidos  para  la  destruccl6n  del  formidable  enemlgo,  ni  mencionar  los  nombres  de 
algunos  insectos,  entre  los  cuales  se  cuentan  las  larvas  de  varias  especies  de 
moscas  y  que  auxillan  al  hombre,  atin  m&s  valiosamente  que  las  aves,  en  la 
lucha  contra  la  CEdipoda  y  la  Schistocerca,  segdn  se  ha  comprobado  en 
Africa  y  en  Guatemala.  Esas  disertadones  no  son  indlspensables  para  el  fin 
que  persigo,  y  habrfan  hecho  demasiado  extensa  la  presente  comunicaddn. 

AdiciOn. — "So  Ignoro  que  en  la  ReptibUca  Argentina  a  cansa  de  la  gran  eztensiftn  de  an 
ierritorio  y  laa  pampas,  las  Invaaionea  de  la  Schistocerca  son  east  end^micas,  j  que  exists 
nna  Sociedad  Uamada  "  de  Defensa  "  para  combatir  a  tan  perjndidal  Ort6ptero.  Ta  se 
ha  ensayado  alU  el  Cocobacilo  de  Mr.  D'H^reUe,  qnien,  notable  bacteri61ogo,  lo  de8cnbrl6 
y  ezperimentfi  en  Yacatama ;  en  esta  tUtima  invaslftn  qne  hemos  tenido  en  Centro-Am^rlca 
trat6  de  emplearse  tanto  en  Guatemala,  como  en  Hondnras  y  en  El  Salvador.  Bso 
reqniere  Laboratorlos  y  constanda;  pero  no  podrA  negarse  qne  cientfflcamente  debe 
recomendarse.  A  este  prop6sito  transcrlbo  ahora  lo  que  referente  a  L*lnoculation  des 
Santerelles,  trae  en  la  parte:  Echos  et  comnnlcatlons,  el  peri6dico  " L*Illustration  ds 
Paris  '*  del  16  de  Dlclembre  aitlmo.  Dice  asl :  "  Des  proc4d^  fort  divers  ont  H€  mis 
en  cravre  ponr  se  prot^per  contre  les  nnces  des  santerelles  qoi  ravagent  p^riodiqnement 
les  terres  do  Nord  de  TAfrique;  ces  procMte  sont  plus  ou  molns  dispensieuz,  et  la 
mesure  de  leur  efficadt^  est  fort  variable. 

*'  Bn  ces  demi^res  ann^es,  on  a  employe  le  virus  d'un  badlle  qui  fnt  Isol^  en  1910,  an 
Mexique  oa  U  avalt  provoqu6  une  6pld6mie  spontante  parml  les  sauterelles.  Le  mode 
op€ratoire  pr^sentalt,  jusq'id,  certaines  lacunes.  Dans  une  note  pr^aenti  k  TAcad^mie 
des  Sciences  par  M.  Laverin,  Monsieur  D'H^relle  a  apport^  des  perfectionnements  sMeuz 
a  la  preparation  du  virus.  Bn  deastehant  des  cadavres  des  sautereUes  infect^es,  I'auteor 
obtient  une  poudre,  qui  enformte  dans  des  tubes,  conserve  sa  virulence  pendant  deux  ans. 
D  sufflt  de  delayer  cette  poudre  dans  Teau  et  mettre  la  pr^aration  a  la  port4e  des 
sauterelles  pour  provoquer  une  ^IdAnle  qui  les  d6cime  avec  une  grande  rapldittf.  La 
mtfthode  a  donntf  d'ezcellents  rteultats  cette  ann^  en  Fftiisie." 
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THB  mSTITUTB  OF  TROPICAL  AGRICULTURE  OF  THE  PACIFIC 

COAST. 

By  HERBERT*  J.  WEBBER, 
Dean,  Graduate  School  of  Tropical  Agriculture,  University  of  CaliforrUa. 

At  the  request  of  Dr.  Fairchild,  of  the  United  States  Department  of  Agricul- 
ture, I  consented  to  present  a  paper  on  the  above  subject,  although  no  institute 
by  that  name  exists,  so  far  as  I  am  informed. 

Fifteen  years  ago  when  the  writer  was  associated  with  Messrs.  D.  G.  Fair- 
child,  W.  T.  Swingle,  and  others  in  the  United  States  Department  of  Agricul- 
ture in  the  study  of  subtropical  and  tropical  plants,  the  importance  of  having 
some  institution  in  the  United  States  where  special  studies  with  such  crops 
could  be  prosecuted  was  frequently  discussed.  Since  that  time  the  importance 
of  tropical  and  subtropical  fruits  in  the  United  States*  markets  has  increased 
to  more  than  double.  We  who  know  the  situation,  however,  know  that  even 
yet  our  markets  are  in  large  measure  ignorant  of  many  very  valuable  fruits 
that  should  be  made  available  for  our  people,  and  even  those  that  are  known 
are  available  in  such  limited  quantities  that  no  regular  demand  can  be  built 
up  for  them.  The  supply  of  strictly  tropical  plants  for  the  United  States 
markets  should  naturally  come  mainly  from  the  American  territory  to  the 
south  of  us — Mexico,  the  West  India  Islands,  and  Central  and  South  America. 

The  great  difficulty  that  confronts  the  building  up  of  fruit  interests  in  these 
countries  based  on  markets  in  the  United  States  rests  largely  on  the  danger  of 
importing  into  the  United  States  on  such  fruit,  insect,  and  fungous  diseases  that 
might  possibly  be  dangerous  to  the  success  of  our  home-grown  crops.  That 
this  difficulty  is  a  very  real  and  vital  one  is  Illustrated  by  the  condition  of  the 
fruit  industries  of  the  Hawaiian  Islands.  By  the  present  time  very  extensive 
industries  in  the  growing  of  avocados  (ahuacates),  mangos,  papayas,  and  the 
like  for  the  markets  of  the  United  States  would  have  been  built  up  had  not  the 
extensive  spread  of  the  Mediterranean  fruit  fly  in  Hawaii  rendered  it  unsafe  to 
ship  such  fruits  Into  the  United  States.  This  made  it  necessary  for  the  United 
States  Ctovemment  to  prohibit  the  admission  of  any  fruits  that  might  possibly 
be  infested  to  our  markets  from  that  territory. 

Similar  damage  has  been  done  to  the  Mexican  fruit  interests  by  the  presence 
of  the  Mexican  fruit  fly.  The  interrelation  of  our  agricultural  interests,  it 
will  be  clearly  seen,  becomes  a  very  Important  matter,  equally  of  interest  to 
consumers  in  the  United  States  and  to  producers  in  neighboring  tropical  coun- 
tries. There  is  clearly  need  for  schools  where  such  matters  are  carefully 
studied. 

Again,  it  may  be  said  that  the  Tropics  and  tropical  agriculture  possess  a  lure 
that  has  attracted  and  will  continue  to  attract  many  of  our  citizens.  Places 
should  exist  in  the  country  where  special  training  in  this  type  of  agricultural 
work  may  be  obtained. 

Another  side  to  the  same  question  is  presented  by  the  large  number  of 
students  that  come  to  American  universities  and  colleges  of  agriculture  from 
Central  and  South  American  countries.  A  very  large  proportion  of  such 
students  come  to  this  country  to  obtain  special  Instruction  in  agriculture. 
Naturally  they  desire  particularly  to  study  those  Industries  with  which  they 
will  be  most  concerned  In  their  own  countries.  I  know  this  personally  from 
my  experience  in  Cornell  University  with  students  from  South  American  coun- 
tries. Many  such  students  desired  to  prepare  theses  on  the  growing  of  cotton, 
sugar  cane,  oranges,  tropical  fruits,  and  the  like.     Such  students  could  get 
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special  training  in  cotton  growing  at  several  of  the  colleges  of  agriculture  in 
the  Southern  States.  Training  in  subtropical  fruit  growing  to  a  certain  extent 
was  given  at  the  University  of  California  at  Berkeley  and  at  the  University  of 
Florida  at  Gainesville.  Both  of  these  institutions,  while  in  States  famous  tar 
their  subtropical  and  tropical  fruit  productions,  are  located  a  considerable  dis- 
tance from  the  regions  where  such  fruits  are  commercially  grown*  Th^  do 
not,  therefore,  meet  the  great  need  by  furnishing  a  place  where  tropical  and 
subtropical  horticulture  can  be  studied  in  the  midst  of  large  commercial  plant- 
ings of  such  fruits. 

An  institution  that  may  ultimately  fulfill  this  mission  has  recently  been  estab- 
lished at  Riverside,  Oal.,  under  special  act  of  the  State  legislature.  This  is 
the  Graduate  School  of  Tropical  Agriculture  and  Citrus  Experiment  Station, 
established  as  a  branch  of  the  College  of  Agriculture  of  the  University  of  Cali- 
fornia, and  administered  by  the  regents  of  that  institution.  To  provide  for  the 
beginning  of  this  institution  the  leglsdature  appropriated  $60,000  for  the  pur- 
chase of  the  necessary  land  and  water  rights;  $100,000  for  laboratory  buildings; 
and  $25,000  for  director's  residence,  bams,  tool  houses,  and  the  like.  For 
several  years  the  university  has  maintained  two  small  stations  in  southern 
California — namely,  the  Citrus  Experiment  Station  at  Riverside  and  the  South- 
em  California  Pathological  Laboratory  at  Whittler.  These  two  stations  are 
to  be  united  in  the  enlarged  new  Institution. 

The  location  selected  and  purchased  for  the  new  Institution  embraces  a  tract 
of  475  acres  of  land,  located  2}  miles  from  the  center  of  the  city  of  Riverside 
in  the  southem  part  of  California.  Riverside  is  a  town  of  20,000  inhabitants 
and  Is  considered  to  be  one  of  the  most  beautiful  cities  in  Califoma.  It  is  in 
the  heart  of  the  orange  section,  there  being  about  60,000  acres  of  cltms  orchard 
within  a  radius  of  20  miles  of  the  station  site.  Three  railways  passing  through 
Riverside  make  the  location  easily  accessible,  and  it  is  only  56  mUes  distant 
from  Los  Angeles — a  modem  city  of  500,000  Inhabitants. 

The  Institution  has  as  Its  main  function  the  conducting  of  research  on  prob- 
lems connected  with  subtropical  and  tropical  horticulture.  The  Investigations 
will  deal  especially  with  problems  connected  with  the  prosecution  of  subtropical 
and  tropical  horticulture  under  Irrigation.  Horticultural  interests  dominate  In 
southem  California,  and  although  half  a  century  or  more  has  passed  since  the 
first  horticultural  plantings  were  made,  these  Industries  are  still  In  a  pioneer- 
ing stage.  In  scarcely  any  case  can  definite  answers  be  given  regarding  the 
best  methods  of  manuring,  cultivating,  pmnlng,  and  the  like,  although  very 
extensive  and  profitable  Industries  have  developed.  The  plan  Is  therefore  to 
limit  the  work  primarily  to  horticultural  Investigations  in  the  belief  that  greater 
good  can  be  accomplished  by  a  concentration  of  the  efforts  on  a  comparatively 
few  major  problems 

Experimentation  should  go  hand  in  hand  with  teaching,  and  an  experiment 
station  where  Investigations  are  being  prosecuted  on  various  subjects  becomes 
a  place  of  special  Interest  and  Instruction,  particularly  for  advanced  students. 
It  was  thus  the  idea  of  those  planning  the  Institution  that  It  should  fumlsh 
facilities  for  the  teaching  of  advanced  students  that  are  preparing  themselves 
to  be  investigators,  and  the  Graduate  School  of  Tropical  Agriculture  was  thus 
included  as  a  part  of  the  institution.  The  necessity  to  teach  ordinary  students 
is  a  great  handicap  to  Investigation,  and  it  has  been  found  necessary  in  the 
agricultural  college  and  experiment  station  to  separate  largely  the  teaching 
and  investigation  functions  if  both  are  to  be  handled  successfully.  Graduate 
students,  however,  come  In  a  different  class.  They  take  up  special  subjects, 
and  the  professor,  by  assigning  to  them  topics  for  Investigation  on  which  he 
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desires  information,  is  able  to  extend  his  ideas  and  get  more  g^ood  work 
done  than  he  alone  could  possibly  accomplish.  The  graduate  school,  therefore, 
It  is  believed,  will  be  a  valuable  part  of  the  institution,  enabling  many  young 
men  to  obtain  training  in  special  investigations  and  at  the  same  time  greatly 
Increase  the  volume  of  the  investigation  that  can  be  handled.  As  the  teaching 
work  is  limited  to  graduate  students  the  number  of  students  attending  the 
institution  will  naturally  be  comparatively  few.  There  is,  however,  an  in- 
creasing demand  for  highly  trained  men,  and  it  is  hoped  that  this  branch  of 
the  work  will  ultimately  become  important 

While  the  work  of  construction  of  the  new  station  is  under  way,  the  organiza- 
tion of  the  faculty  and  of  the  experiments  is  being  pushed  as  rapidly  as  possible 
from  the  headquarters  of  the  old  Citrus  Station  at  Riverside  and  the  patho- 
logical laboratory  at  Whittler.  The  following  is  a  list  of  the  scientific  staff 
at  the  present  time:  H.  J.  Webber,  Ph.  D.,  D.  Agr.,  dean  and  director,  and 
professor  of  plant  breeding ;  J.  T.  Barrett,  Ph.  D.,  professor  of  plant  pathology ; 
W.  P.  Kelley,  Ph.  D.,  professor  of  agricultural  chemistry ;  H.  J.  Quayle,  M.  S., 
professor  of  entomology;  H.  S.  Reed,  Ph.  D.,  professor  of  plant  physiology; 
H.  S.  Fawcett,  M.  S.,  associate  professor  of  plant  pathology ;  L.  D.  Batchelor, 
Ph.  D.,  associate  professor  of  plant  breeding ;  R.  S.  Vaile,  B.  S.,  assistant  pro- 
fessor of  orchard  management;  H.  D.  Young,  B.  S.,  assistant  in  agricultural 
chemistry;  C.  O.  Smith,  M.  S.,  instructor  in  plant  pathology;  B.  E.  Thomas, 
B.  S.,  assistant  chemist;  W.  M.  Mertz,  superintendent  of  cultivations;  H.  B. 
Frost,  Ph.  D.,  instructor  in  plant  breeding;  O.  P.  Clausen,  B.  S.,  assistant  in 
entomology. 

The  climatic  conditions  at  Riverside  are  very  favorable  for  graduate  work  on 
problems  connected  with  tropical  and  subtropical  agriculture.  It  is  possible 
here  to  grow  a  very  large  range  of  crops.  In  addition  to  many  tropical  and 
subtropical  fruits,  the  majority  of  Temperate  Zone  crops  can  be  produced 
here.  The  region  is  semlarid,  irrigation  being  required  in  the  growth  of 
most  crops.  The  institution  is,  therefore,  advantageously  located  for  the 
study  of  problems  related  to  irrigated  agriculture.  Probably  nowhere  in  the 
world  have  the  methods  of  irrigation  reached  higher  perfection  than  in  the 
citrus  industry  of  southern  California.  The  laboratory  site  is  immediately 
surrounded  by  cultivations  of  oranges,  lemons,  pomeloes,  avocados,  guavas, 
loquats,  olives,  apricots,  peaches,  pears,  European  grapes,  and  Persian  walnuts. 
Near-by  areas  are  devoted  to  the  cultivation  of  wheat,  oats,  barley,  and  other 
dry-land  crops.  The  climatic  conditions  are  such  that  plants  grow  throughout 
the  entire  year,  there  being  only  a  slight  lessening  of  growth  during  two  months 
of  the  winter  period.  Probably  nowhere  in  the  United  States  could  a  region 
be  selected  more  favorably  situated  for  the  study  of  problems  connected  with 
subtropical  agriculture  and  horticulture. 

The  new  site  of  the  station  is  now  in  course  of  development  Next  spring 
a  100-acre  citrus  grove  will  be  laid  out  and  planted.  This  is  to  be  used  entirely 
for  a  fertilizer,  irrigation,  and  cultivation  experiment,  and  the  trees  to  be 
planted  have  been  selected  and  grown  particularly  for  this  purpose.  There  will 
also  be  planted  next  spring  a  citrus  variety  orchard.  The  collection  of  trees  for 
this  purpose  already  contains  about  600  different  sorta  Collections  of  tropical 
and  subtropical  fruits  for  trial  on  the  station  grounds  are  being  made  as  rapidly 
as  possible,  and  the  gardens  will  soon  furnish  abundant  material  for  observa- 
tion and  study. 

A  small  experiment  station  has  been  maintained  by  the  university  at  River- 
side for  the  last  nine  years,  and  the  24  acres  of  land  at  this  old  station  and  the 
experiments  already  under  way  there  will  be  maintained.    This  tract,  which 
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is  all  planted,  contains:  (1)  A  fertilizer  experiment  of  22  half-acre  plats  that 
has  been  under  way  nine  years;  (2)  an  experiment  with  different  stocks  for 
citrus  trees,  also  in  its  ninth  year;  (8)  a  cover  crop  experiment  in  its  sixUi 
year;  (4)  a  citrus  variety  orchard  containing  about  150  different  sorts. 

Another  experiment,  consisting  of  98  plats,  is  underway  near  Riverside  on 
a  25-year-old  grove  for  the  purpose  of  demonstrating  the  value  of  various 
fertilizers,  methods  of  cultivation,  and  irrigation  in  the  rejuvenation  of  an  old, 
run-down  citrus  grove.  Other  experiments  carried  on  in  cooperation  with 
growers  are  located  in  various  sections.  The  experiments  underway  are  of 
great  value  to  students,  enabling  them  to  gain  a  first-hand  knowledge  of  experi- 
mental methods  and  furnishing  many  special  problems  for  investigation. 

The  new  laboratory  buildings  are  under  construction  and  are  expected  to  be 
ready  for  occupancy  In  the  fall  of  1916.  They  are  especially  designed  as 
research  laboratories  and  are  supplied  with  standard  equipment,  such  as  water, 
gas,  electric  light,  electric  power,  compressed  air,  and  vacuum.  The  old 
laboratories  of  the  Citrus  Experiment  Station  at  lUverside  and  the  Southern 
California  Pathological  laboratory  at  Whlttler  will  be  retained  and  utilized 
as  long  as  necessary. 

The  results  of  the  Investigations  and  researches  carried  on  at  the  citrus 
experiment  station  are  published  in  the  regular  series  of  bulletins  of  the  col- 
lege of  agriculture  and  In  the  agricultural  science  series  of  the  university- 
publications.  These  publications  will  furnish  facilities  for  the  printing  of 
special  researches  carried  on  by  students  when  they  are  of  suitable  nature. 

In  the  organization  of  the  Graduate  School  of  Tropical  Agriculture  and  Citrus 
Experiment  Station  the  following  divisions  are  represented  at  the  present  time : 
Agricultural  chemistry,  entomology,  orchard  management,  plant  breeding,  plant 
pathology,  and  plant  physiology.  The  Institution  is  organized  primarily  for 
research,  an<l  no  regular  course  of  lec^tures  are  given.  Student  instruction 
will  be  carried  on  primarily  as  special  courses  In  Investigation.  The  various 
lines  of  work  will  enable  graduate  students.  If  desired,  to  select  their  major 
and  minor  subjects  in  different  but  related  fields.  The  institution  is  especially 
fitted  to  superintend  graduate  work  in  the  various  horticultural  lines.  Instruc- 
tion is  in  large  measure  given  through  seminars  and  special  reading  courses 
connected  with  the  Investigations. 

Residence  at  the  graduate  school  at  Riverside  is  considered  as  residence 
at  the  university,  and  all  of  the  work  required  for  master's  or  doctor's  degree 
can  be  taken  at  this  institution.  Applicants  whose  undergraduate  training 
is  deficient,  in  the  special  fields  elected,  will  be  expected  to  secure  such  prepara- 
tion at  Berkeley  or  elsewhere.  The  degrees  are  granted  from  the  University  of 
California,  and  the  requirements  are  the  same  as  for  students  in  residence  at 
Berkeley. 

The  Chairman.  Unless  there  is  some  other  matter  to  come  before 
the  session,  we  will  stand  adjourned. 

Whereupon,  at  12.45  o'clock,  the  subsection  adjourned. 
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SESSION  OF  SUBSECTION  7  OF  SECTION  IIL* 

Raubigh  Hotel, 
Tuesday  7n/)Tmng^  January  ^,  1916. 

Chairman,  Charles  J.  Brand. 

The  session  was  called  to  orfler  at  9.30  o'clock  by  the  chairman. 
The  following  papers  were  presented: 
The  marketing  of  farm  mortage  loans,  by  C.  W.  Thompson. 
Financing  cooperative  marketing  associations,  by  W.  H.  Kerr. 
Modem  retail  merchandising,  by  C.  C.  Parlin. 
The  development  of  a  Market  News  Service,  by  Wells  A.  Sherman. 
A  practical  market  system  f  ot  our  large  cities,  by  G.  V.  Branch. 
Developing  foreign  markets  for  apples,  by  Clarence  W.  Moomaw. 
The  principles  and  practices  of  cooperation  applied  to  citrus  pro- 
duction and  distribution,  by  G.  Harold  Powell. 

THE  MARKETING  OF  FARM  MORTGAGE  LOANS. 

By  (C.  W.  THOMPSON, 

Specialist  in  Rural  Organization^  United  States  Department  of  Agriculture, 

The  aim  of  this  paper  is  to  indicate  briefly  some  of  the  results  obtained  by 
the  Ofllce  of  Markets  and  Rural  Organization,  United  States  Department  of 
Agriculture,  from  studies  in  the  marketing  of  farm  mortgage  loans  in  the  United 
States. 

Table  1. — Farm-^mortgage  loans — Average  rates  for  interest  and  commission. 


Geogrephic  division  and 
State. 

Aver- 
age 

inter- 
est 

rate. 

Aver- 
age 

annual 

com- 
mis- 

8ion.s 

Inter- 
est 
plus 
com- 
mis- 
sion. 

Geographic  division  and 
State. 

Aver- 

iXr- 
est 
rate. 

Aver- 
age 

annual 

com- 
mis- 

8ion.> 

Inter- 
est 
plus 
oom- 
nUs- 
sion. 

New  England: 

6.1 
5.3 
5.6 
5.6 
6.7 
6.7 

5.5 
5.5 
5.5 

0.1 

i. 

.1 
.3 
.3 

6.2 
5.3 
6.6 
5.6 
5.0 
5.7 

5.6 
5.8 
5.8 

East  North  Central: 
Ohio 

6.0 
6.8 
5.7 
6.3 
5.7 

6.8 
5.6 
6.2 
6.0 

0.2 
.4 
.3 
.3 
.1 

0.6 
.3 
.6 

1.8 

6.1 

New  Hampshire 

Vermont 

Indiana 

6.2 

Illinois 

6.0 

Kassachusotts 

Michigan 

6.6 

Rhode  Island 

Wisconsin 

5.8 

Connecticut 

West  North  Central: 

Middle  Atlantic: 

6.8 

New  York 

Iowa 

5.0 

New  Jersey 

Missouri 

6.8 

Pennsylvania 

North  Dakota. 

8.7 

>  There  was  no  stenographic  report  of  this  meeting. 

*  Where  the  report  shows  a  commission  paid  once  for  aU  in  advance  on  a  loan  numing  more  than  one 
year,  the  equivalent  annual  oommission  is  used. 

>  Less  than  one-tenth  of  1  per  cent. 
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Tablb  1. — Farm^mortgage  loana — Average  rates  for  interest  and  cammimon — Contd  . 


Geographic  division  and 
State. 

Aver- 

in&- 
est 
rate. 

Aver- 
age , 

Antrim] 

oom- 
mis* 
sion. 

Inter- 
est 
plus 
com- 
mis- 
sion. 

Aver- 

est 
rate. 

Aver- 
«ge, 

Inter- 
est 
plus 
oom- 
nil^ 
sion. 

com- 
mls- 
sion. 

West  North  Central— Con 
South  Dakota 

tinned. 

7.0 

6.3 

.  6.1 

6.6 
6.7 
6.1 
6.2 
6.3 
7.8 
7.6 
9.0 

6.7 
7.3 
8.7 
8.0 

1.0 
.8 
.8 

«4 
.7 
.2 

1.4 
.6 

1.1 
.6 

0.4 

.6 

'    .7 

.6 

8.0 
7.1 
6.9 

5.6 
6.1 
6.8 
6.4 
7.7 
8.4 
8.7 
9.6 

7.1 
7.9 
9.4 
8.6 

West  South  Central: 
Arkansas 

9.0 
8.2 
6.6 
8.4 

8.4 
8.2 
9.2 
8.3 
9.7 
9.1 
8.6 

7.9 

7.7 
7.4 

0.6 
.4 

1.8 
.6 

1.6 
.7 
.8 
.6 
.8 
.3 
.4 

.8 
.8 
.2 

0.6 

Nebraska. 

T.nnf«U^nii 

8.6 

Kanjw? 

Oirifthoma. 

8.4 

Soath  Atlantic: 

TexaSx  ....  ......... 

9.0 

Delaware 

Mountain: 

Montana 

Uftryiarfd . .    . 

10.0 

Virginia '.. 

Tdi^hn. 

8.9 

West  Virginia 

North  Carolina 

Wyoming 

10.0 

cyoiado:;:::;::.:;;: 

8.9 

South  Carolina 

New  Mexico 

10.5 

Georgia 

Arisona 

9.4 

Florida. 

TT^h 

0.0 

East  South  Central: 
Eientockv 

Padflc: 

Washington. 

8.7 

Tennesme. ......  x ... . 

Oregon.1 

8.0 

r%iffnrnifi 

7.6 

IflMfj^lppi 

The  average  costs  for  interest  and  commission  on  farm-mortgage  loans,  as 
revealed  in  these  studies,  are  shown  in  Table  1.  The  commission  figures  shown 
in  this  table  represent  the  average  annual  commission,  or,  where  single  advance 
commission  is  paid  on  a  long-term  loan,  the  equivalent  annual  commission.  It 
will  be  seen  that,  in  general,  the  average  costs  for  interest  and  commission 
together  are  highest  in  the  Southern  and  Rocky  Mountain  States,  and  that  the 
lowest  figures  appear  in  the  New  England  and  Middle  Atlantic  States  and  the 
more  highly  developed  agricultural  sections  of  the  com  belt  The  average 
commissions  are  shown  to  be  especially  high  in  certain  States,  notably  North 
Dakota,  North  Carolina,  Oklahoma,  and  Montana. 

Where  commission  is  charged,  it  is  collected  either  as  a  cash  payment  in 
advance  (that  is,  it  is  taken  out  of  the  nominal  amount  loaned),  or  in  a  number 
of  installments.  Installment  commission  is  usually  collected  annually  or  semi- 
annually, with  the  interest,  but  arrangements  are  frequently  made  for  the  pay- 
ment of  the  whole  commission  on  a  five-year  loan,  say,  in  two  or  three  annual 
installments. 

Table  2. — Percentage  of  farmrmortgage  huainesa  on  which  commission  is  paid. 


Percent- 

wi^ut 
commis- 
sion. 

Percentage  with  oommi»> 
sion. 

Geographic  division  and  State. 

TotaL 

With 
commis- 
sion 
paid  hi 
advance. 

With 

sion  paid 
hi  install- 
ments. 

New  England: 

Mahie 

91.1 
96.6 
94.1 
97.2 
78.8 
98.7 

86.6 
72.3 
81.4 

8.9 
3.4 
6.9 
2.8 
21.7 
1.3 

13.4 
27.7 
18.6 

6.0 
3.4 
4.8 
2.7 
11.7 
1.3 

9.6 
18.7 
10.1 

3.9 

N^w  HamiwMre 

Vermont 

LI 

1 

RhnH«T8fMld... 

10.0 

Connecticut 

Middle  Atlantic: 

New  York 

8  8 

New  Jersey 

9.0 

Pennsylvania 

8.6 
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Table  2,—Perca/Uage  of  farm^martgage  bwinea  on  which  eommMon  %»  paid— Contd. 


G«Qgn{)hio  dlTlskm  and  State. 


Paroent- 

wiSout 

oommis- 

sion. 


Peroantaga  vith  oommia- 


TotaL 


With 
oomxiiis- 

sion 
paid  In 
adTanoa. 


With 
oommia* 
sionpaid 
in  install- 

manta. 


Bast  North  Central: 
Ohio 

TnrilMm 

Illinois 

MidiigBn 

Wisconsin 

West  North  Central: 

Kinnesota 

Iowa 

Idssouri 

North  Dakota.... 
Soath  Dakota — 
Nebraska 

ITimiffuy 

South  Atlantic: 

Delaware 

Maryland 

Vir^nia 

West  Virginia.... 

North  Carolina... 

South  Carolina... 

Georria 

Florida 

East  South  CentraL 

Kentucky 

Tennessee 

Alabama.. 


Mississippi 

'  "      *  Central: 


West  South 

Arkansas... 

Louisiana... 

Oklahoma.  • 

Texas 

Mountain: 

Montana.... 

Idaho 

Colorado.... 
New  Mexico. 

Arizona 

Utah 

Padflc: 

Washington. 

Oregon 

Calubmia... 


73.7 
64.5 
62.7 
76.8 
86.1 

62.8 
86.0 
45.1 
20.2 
31.8 
80.7 
82.2 

08.1 
618 
66.9 
88.9 
60.1 
617 
83.9 
70.2 

76.7 
616 
62.8 
74.5 

66.9 

76.8 

8.4 

57.0 

31.1 
85.8 
50.9 
41.7 
50.0 
80.5 
67.0 

41.8 
68.4 
81.0 


26.8 
45.5 
47.8 
28.2 
119 

47.7 
64.0 
519 
79.8 
68.2 
60.8 
67.8 

1.9 
85.7 
811 
11.1 
40.9 
35.8 
66.1 
29.8 

23.3 
85.4 
87.2 
26.5 

33.1 
23.2 
91.6 
48.0 

68.9 
612 
40.1 
58.3 
41.0 
19.5 
83.0 

58.2 
81.6 
19.0 


17.9 
86.2 
89.1 
18.0 
10.4 

20.0 
51.8 
28.0 
17.0 


8.4 
9.8 
8.2 
5.2 
15 

27.7 
12.7 
26.9 
62.8 


4d.O 

53.5 

15.8 

80.6 

87.2 

L9 

28.5 

7.2 

96.2 

7.9 

8.8 

2.8 

27.5 

13.4 

26.0 

9.8 

54.1 

12.0 

18.6 

1L2 

112 

9.1 

23.9 

11.5 

2&2 

12.0 

15.7 

9.8 

18.6 

115 

16.3 

6.9 

36.7 

54.9 

27.1 

15.9 

28.4 

40.5 

45.6 

1&6 

28.1 

12.0 

47.0 

11.8 

32.8 

8.2 

9.5 

10.0 

18.3 

117 

46.4 

11.8 

23.6 

8.0 

15.1 

8.9 

Table  2  reflects  the  relative  importance  of  farm-mortgage  loans  with  no 
commission,  advance  commission,  and  annual  commission  In  each  State,  as 
indicated  by  these  studies.  It  will  be  noticed  that  In  those  States  where  the 
margin  charged  for  commission  Is  relatively  high,  for  example,  North  Dakota, 
Oklahoma,  and  Montana,  the  percentage  of  loans  on  which  commission  is 
charged  Is  also  relatively  high.  Obviously,  the  general  average  for  commis- 
sion Is  affected  both  by  the  amount  of  the  commission,  where  this  Is  charged, 
as  well  as  by  the  relative  number  of  loans  which  pay  commission. 

There  Is  a  fairly  definite  relation  between  the  proportion  of  the  farm-mort- 
gage loans  In  a  given  State  which  are  made  with  commission  and  without  com- 
mission, and  the  important  sources  from  which  funds  are  obtained  for  such 
loans.  Broadly  speaking,  the  no-commlsslon  loans  represent  that  part  of  the 
farm-mortgage  loans  made  from  local  capltaL  To  the  extent,  therefore,  that 
the  farm-mortmige  loans  made  by  banks  Indicate  the  relative  amount  of  local 
capital  thus  Invested,  one  may  expect  to  find  some  degree  of  correlation  be- 
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Table  2,—Pereentaffe  of  farmrmortgage  bunnea  on  whM  eommiuion  ia  paid—Ooiatd. 


Percent- 

wiSout 

oomni]9' 

sion. 

Percentage  With  ean*- 
aion. 

OMsnidiio  6Mskm  and  State. 

TbtaL 

With        With 
commli-  eeni^ 

adraaeaLj  MHaa. 

Bast  North  Central: 

Ohio 

78.7 
54.6 
62.7 
7«.8 
8&.1 

filS 

88.0 
4&1 
».2 
8L8 
80.7 
82.2 

9iLl 
M.8 

CfiLf   i 

88.8 

88.1 
M.7 
»-•  , 

318 
4&5 

47.8 
212 
14.8 

47-7 
•4.0 
M.8 
78.8 
812 
818 

1 
17.8  ',             14 

Indiana 

812               88 

TIMpoiii 

811               h2 

MI«Wpm 

lit                EX 

18.4               1^ 

^eat  North  Central: 

Minnnvta 

88.8             3r* 

Iowa 

SLt             21' 

VfffffonrI .      

Hk  I              SL.f 

North  Dakota. 

r:  I'          «L.f 

South  Dakota 

tL  I              3L' 

Nebniaka 

ES.  f.                   1.   •> 

Kanmff 

•7.8            WLA              SC^ 

Sooth  Atlantic: 

Delaware 

L8              IV      

Mftrylftnd  .X    .  ,  .    - 

817            Jt  :               ^S 

Vlrdnia 

811            Jt  i 

Wf^  Virginia 

11  1              ^  » 

Knr%h  r^lin^ 

4ll  fi           y  ;              X-- 

South  Carolina , 

fi  8           JL  • 

Georida 

•13                  Ms.                        i- 

IMaH^ 

«fa  &                  b.  .• 
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tween  the  proportloD  of  the  farm-mortgage  loans  made  without  conmiiBsloD 
and  the  proportion  of  the  total  amount  of  farm  mortgages  held  by  the  local 
banks.  In  Arkansas,  for  example,  where  our  figures  show  that  more  than  one- 
fourth  of  the  total  farm-mortgage  loans  are  made  by  banks,  07  per  cent  of  the 
farm-mortgage  business  is  done  without  commission,  while  in  Oklahoma,  where 
the  farm  mortgages  held  by  local  banks  represent  only  3  per  cent  of  the  esti- 
mated total  outstanding,  less  than  9  per  cent  of  the  business  is  done  without 
commission. 

Again,  we  find  that  the  States  derix'ing  a  large  percentage  of  their  farm- 
mortgage  funds  from  insurance  companies  are  among  those  where  commission 
is  paid  on  a  relatively  large  proportion  of  the  farm-mortgage  loans.  This 
condition  follows  naturally  from  the  fact  that  wherever  capital  for  mortgage 
loans  is  obtained  from  outside  sources,  especially  from  distant  sources,  it 
generally  passes  through  the  hands  of  one  or  more  middlemen,  to  whom  com- 
missions must  be  paid.  Insurance  companies,  of  course,  represent  only  one  of 
several  "outside"  sources  from  which  capital  for  farm-mortgage  loans  is  se- 
cured, but  they  are  of  sufficient  importance  in  a  number  of  States  to  make  it 
of  Interest  to  compare  the  proportion  of  the  total  farm-mortgage  capital  which 
they  furnish  with  the  proportion  of  farm-mortgage  business  on  which  commis- 
sion is  charged.  For  example,  in  Georgia,  Nebraska,  Oklahoma,  Kansas,  South 
Dakota,  and  Iowa,  which  are  among  the  States  obtaining  the  largest  proportion 
of  their  farm-mortgage  capital  from  insurance  companies,  the  percentage  of 
farm-mortgage  business  on  which  commission  is  charged  ranges  from  64  (in 
Iowa)  to  92  (in  Oklahoma).  On  the  other  hand,  in  States  like  Michigan  and 
Wisconsin,  where  farm  mortgages  held  by  insurance  companies  represent  less 
than  2  per  cent  of  the  estimated  total  farm-mortgage  debt  the  proportion  of 
the  farm-mortgage  business  on  which  commission  is  paid  is  much  less;  and 
those  Eastern  States  where  the  insurance  companies  do  practically  no  farm- 
mortgage  loan  business  are  among  those  having  the  lowest  percentage  of  com- 
mission loans. 

We  may  conclude,  therefore,  that  the  practice  of  charging  commissions  is 
most  widely  current  in  States  where  it  is  necessary  to  draw  on  outside  capital 
for  considerable  amounts;  and  that,  on  the  other  hand,  in  States  where  local 
capital  Is  in  the  main  sufficient  for  farm-mortgage  loan  purposes,  a  large  pro- 
portion of  the  loans  are  made  without  the  payment  of  any  commission. 

This  suggests  the  importance  of  examining  carefully  the  sources  of  capital 
available  for  farm-mortgage  loans  in  the  various  States.  Let  us  first  note  how 
far  the  banks  supply  capital  from  their  own  funds  for  this  purpose.  Banks 
appear  to  furnish  approximately  $740,000,000,  or  more  than  one-fifth  of  the 
total  amount  invested  in  farm  mortgages  in  the  United  States. 
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Table  8. — Quantitative  data  relative  to  farm-niortgage  loans, 
[FlgorM  for  Mnoonts  repntent  thouModi  of  doUara.] 


Geogr^bio  dlvlrioa  and  Steto. 


total  farm- 

Farm  mortgage  held 

bylifelnsnranoe 

oompaoies.* 

Fann  mortgages  held 
by  banks.* 

Farm 
mortCMM 

Amoont. 

Per  cent 
of  esti- 
mated 

Amount. 

Percent 
ofestl. 
mated 

died"  by 
banks.^ 

totaL 

total. 

8,«I8,986 

698,940 

19.8 

739,500 

20.6 

480,580 

80,544 

106 

.1 

84,900 

106.4 

10 

313,150 

556 

.2 

30,900 

9.9 

2,040 

944,439 

121,075 

12.8 

220,000 

23.3 

123,360 

^'3S'?S 

428,960 

31.0 

216,400 

15.7 

282,  no 

153,156 

22,930 

15.0 

40,800 

26.6 

19  920 

127,135 

22,  sn 

18.0 

83,600 

26.4 

4,710 

299,614 

72  685 

24.3 

27,900 

9.3 

18,750 

101,286 

12,532 

12.4 

19,800 

19.5 

17,300 

203,757 

14,226 

7.0 

65,200 

32.0 

17,780 

13,727 

15 

.1 

6,000 

43.7 

6  100 
17,113 
24,077 

12,500 
46,700 
8  700 

204.9 
272.9 
36.2 

13 
9 

.1 

10 

2,514 
17,013 

6,000 
5,000 

18,200 

238.7 
29.4 

69 

.4 

168,234 

128 

.1 

10.8 

1,150 

35,610 

222 

.6 

2,600 

7.3 

80 

109;  312 

206 

.2 

10,100 

9.2 

860 

130,678 

17,073 

13.1 

26,200 

20.1 

1,360 

132,326 

48,789 

36.9 

52,000 

39.3 

14,590 

365,802 

51.046 

14.3 

56,200 

15.8 

87,530 

118,950 

1,706 

1.4 

44,900 

37.8 

6,640 

200,681 

2,461 

1.2 

40,700 

19.7 

13,240 

146,181 

36,677 

24.5 

43,600 

30.0 

48,020 

469,063 

150,150 

32.0 

104  800 

22.3 

70,230 

223,107 

59,609 

26.8 

34,900 

15.6 

31,170 

100,364 

19,423 

19.4 

5,000 

5.0 

42,370 

92,467 

31,024 

33.6 

6,200 

6.7 

43,190 

166,015 

66,614 

40.4 

10,400 

6.3 

19,680 

180,706 

64,473 

36.7 

11,600 

6.4 

33,150 

6,857 
32^398 

46 
492 

.7 
1.6 

1,600 
6,000 

23.3 
18.6 

310 

25,007 

670 

2.7 

5,000 

20.9 

670 

8,725 

23 

.3 

1,700 

19.5 

30 

21,005 

2,267 

10.8 

6,900 

32.9 

2,200 

24,967 

3,884 

15.6 

9,000 

36.1 

3,180 

29,711 

16,479 

62.1 

8,000 

26.9 

12,280 

4,490 

09 

1.5 

2;  600 

67.9 

T860 

41,305 

7,170 

17.4 

13,300 

32.2 

2,580 

25,468 

10,674 

41.9 

4,000 

15.7 

840 

25,943 

1  771 

6.8 

3,700 

14.3 

750 

34,419 

8,256 

9.5 

12,600 

36.6 

540 

21,023 

4,259 

20.3 

5,700 

27.1 

1,250 

21,141 

1600 

7.1 

9,000 

42.6 

2,610 

73,129 

29,066 

39.7 

2,100 

2.9 

6,660 

184,321 

87,861 

20.6 

11,100 

6.0 

8,340 

17,111 

3,618 

20.6 

6,200 

30.4 

7,850 

21,566 

2,948 

13.7 

2,200 

10.2 

4,960 

7^148 

'487 

6.8 

1,200 

16.8 

'880 

36,767 

3,135 

8.6 

2,100 

5.7 

1,740 

4  586 

1,191 

26.0 

400 

8.7 

890 

4,161 

376 

9.0 

1,600 

38.5 

1,070 

6  818 

862 

12.6 

6000 

88.0 

'840 

3)129 

15 

.6 

1,100 

35.2 

100 

43,470 

3,087 

7.1 

6,000 

11.5 

11,110 

35,635 

1,091 

3.1 

4,100 

11.6 

2  910 

124,762 

10,047 

8.1 

66,100 

45.0 

3,700 

United  States 

Oeocrsphic  dlTislons: 

New  Bngland 

Middle  Atlantic... 

East  North  Central. 

West  North  Central 

Sooth  Atlantic 

East  South  Central. 

West  South  Central 

Mountain 

Paoiflc 

New  England: 

Maine 

New  Hampsliire 

Vermont , 

Massachusetts 

Khode  Island 

Connebticut , 

Middle  Atlantic: 

NewYork , 

New  Jersey , 

Pennsylvania , 

East  North  Central: 

Ohio 

TiK^fftim. 

Illinois '..'.'.'...'. 

Michigan 

Wisconsin. 

West  North  Central: 

Mlmiesota. 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

TTftnaftj^ _, 

South  Atlantic: 

Delaware 

Maryland , 

Virginia 

West  Virginia , 

North  Carolina 

South  Carolina 

Georgia , 

Florida. 

East  South  Central: 

Kentucky , 

Tennessee. 

Alabama , 

Mississippi 

West  South  Central: 

Arkansas 

Louisiana , 

Oklahoma 

Texas , 

Mountain: 

Montana 

Idaho 

NewMextebV.'.'I.'i: 

Arisona 

Utah. , 

Nevada 

Padflo: 

Washington 

'"  «0D- , 

uomia 


1  Estimates  based  on  Thirteenth  Census  figures. 

*  Figures  actually  reported  by  220  companies,  with  assets  representing  more  than  90  per  cent  of  the  total 
admitted  assets  of  all  life  insuranoe  companies  in  the  country. 

•  Estimates  based  en  reports  received  urom  banks. 

*  Farm  mortgages  negotiated  by  banks  or  bank  officials  as  agents  or  correspondents  for  other  taivestors. 
Estimates  based  on  reports  reoeived  from  banks. 

•  Less  than  one-tenth  of  1  per  cant. 
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Table  3  shows  tbe  relative  importance  of  the  farm  mortgages  held  by  the 
banks  of  each  State.  In  California  the  farm  mortgages  held  by  banks  represent 
45  per  cent  of  the  estimated  total  farm-mortgage  debt;  in  Louisiana,  43  per 
cent;  in  Indiana  and  Michigan,  nearly  40  per  cent;  and  in  Mississippi  and 
South  Carolina,  more  than  36  per  cent. 

So  far  as  the  bank  funds  in  any  State  invested  in  farm  mortgages  represent 
local  farm-mortgage  capital  there  is  the  advantage  of  first-hand  contact  with 
borrowers  enabling  the  investor  to  see  that  the  security  is  properly  cared  for 
during  the  term  of  the  loan.  In  certain  sections,  such  as  in  the  New  England 
and  the  Middle  Atlantic  States,  where  it  is  customary  for  banks  to  place 
loans  in  other  States,  the  banks  do  not  have  this  advantage,  but  must  operate 
through  other  agencies  in  the  placing  of  their  loans. 

The  relative  importance  of  farm-mortgage  loans  from  different  classes  of  banks 
may  also  be  noted.  In  Iowa,  where  we  find  56  per  cent  of  the  total  number  of 
the  stock  savings  banks  of  the  United  States,  this  class  of  banks  supplies  more 
than  two-thirds  of  the  total  capital  from  all  banks  in  that  State.  Likewise,  in 
California  the  savings  banks  famish  even  a  larger  proportion  of  the  total 
capital  invested  by  all  banks.  On  the  other  hand,  in  such  a  State  as  Minne- 
sota, where  there  are  few  savings  banks,  the  farm-mortgage  loans  held  by 
State  and  private  banks  and  trust  companies  constitute  about  95  per  cent  of 
the  total  capital  furnished  by  all  banks  in  that  State. 

The  importance  of  life  insurance  companies  as  sources  of  capital  for  farm- 
mortgage  loans  in  the  various  States  is  also  shown  in  Table  3.  It  is  seen  that 
these  insurance  companies  supply  approximately  $700,000,000  for  farm-mort- 
gage loan  purposes,  or  about  one-fifth  of  the  total  farm-mortgage  capital  of  the 
United  States.  Practically  one-half  of  the  insurance  money  is  invested  in  the 
four  States  of  Iowa,  Missouri,  Kansas,  and  Nebraska.  Iowa  alone  holds 
nearly  22  per  cent  of  the  total  amount  of  insurance  money  invested  in  farm 
mortgages.  In  few  of  the  Southern  and  Rocky  Mountain  States  do  the  insurance 
funds  invested  in  farm  mortgages  represent  more  than  one-half  of  1  per  cent  of 
the  total  farm-mortgage  capital  obtained  from  this  source. 

The  life  Insurance  companies  either  have  their  own  farm  mortgage  depart- 
ments, through  which  they  receive  and  pass  on  applications  for  loans,  or  they 
purchase  farm  mortgages  outright  in  the  commercial  market  The  latter 
practice  is  generally  limited  to  the  smaller  insurance  companies,  the  volume 
of  whose  business  in  this  field  is  not  sufficient  to  warrant  their  establishing; 
separate  machinery  for  the  selection  of  farm  mortgage  securities. 

On  the  other  hand,  the  larger  insurance  companies  which  invest  considerable 
funds  in  farm  mortgages  have  very  well  organized  departments  through  which, 
they  carry  on  a  regular  farm-mortgage  loan  business.  They  usually  limit  their 
loans  to  territory  such  as  they  can  approve  for  this  purpose,  and  hire  salaried 
appraisers,  whose  inspection  of  any  given  individual  loan  is  required  before 
the  loan  is  finally  accepted.  Ordinarily,  these  companies  receive  applications 
through  local  agencies  or  correspondents,  usually  local  banks.  The  application 
blanks  and  legal  papers  used  by  these  insurance  companies,  including  mort- 
gages and  notes,  have  been  carefully  standardized  and  adapted  to  the  conditions 
in  the  various  States  where  loans  are  made.  While  some  of  the  companies 
show  a  tendency  to  make  loans  at  relatively  high  rates,  insurance  companies 
more  often  represent  a  highly  conservative  class  of  investors  in  the  farm 
mortgage  loan  business.  Their  advent  into  any  given  State  for  investment 
purposes  usually  leads  to  a  lowering  of  charges  on  farm  mortgages.  Local 
investors  are  often  governed  in  their  charges  by  the  practices  of  competing; 
insurance  companies. 
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Figures  are  not  at  hand  to  show  the  amount  of  capital  invested  in  farm 
mortgage  loans  by  mortgage  companies.  These  companies  figure  prominently 
in  the  farm  mortgage  business  in  all  parts  of  the  country,  however,  and  in* 
elude  a  number  of  foreign  companies  which  have  invested  heavily  in  farm 
mortgages  in  the  West  South  Central,  Rocky  Mountain,  and  Pacific  States. 

There  are  a  number  of  domestic  mortgage  companies  which  have  confined 
their  attention  to  a  conservative  loan  business  and  have  established  a  reputa- 
tion for  a  relatively  safe  class  of  investment  loans.  This  has  enabled  them 
to  build  up  a  clientele  of  investors,  with  connections  of  long  standing.  Other 
mortgage  companies  prefer  to  handle  mortgage  loans  commanding  relatively 
high  rates  and  commissions.  Among  the  latter  are  those  mortgage  companies 
which  limit  their  business  to  second  mortgages,  and  receive  the  extreme  figures 
for  both  commission  and  interest. 

Mortgage  companies  may  also  be  classified  with  reference  to  the  extent  of  the 
territory  in  which  they  do  business.  Thus  there  are  those  that  cover  a  rela- 
tively large  territory,  including  many  States,  while  other  companies  limit  their 
business  to  a  more  restricted  area,  often  a  single  State  or  a  part  of  a  State. 
In  either  case  the  loans  are  usually  placed  through  local  agents  or  correspond- 
ents, although  it  is  the  practice  among  many  of  the  smaller  companies  to  make 
loans  direct  to  farmers  also.  A  mortgage  company  may  buy  the  mortgage  and 
reassign  it  to  another  purchaser,  or  It  may  have  the  paper  made  out  to  itself 
in  the  first  instance,  to  be  resold  later.  In  either  case  the  mortgage  company 
collects  a  commission  in  addition  to  that  received  by  the  local  agent  or  cor- 
respondent. 

In  addition  to  the  funds  supplied  for  farm-mortgage  loans  by  insurance 
companies,  hanks,  and  mortgage  companies,  approximately  $25,000,000  is  being 
loaned  from  school  or  land  grant  funds  directly  to  farmers  in  certain  States, 
such  as  Oregon,  South  Dakota,  Oklahoma,  Iowa,  Idaho,  North  Dakota,  Utah, 
and  Indiana.  The  interest  charge  on  mese  loans  is  usually  5  or  6  per  cent. 
In  Idaho  the  rate  actually  charged  is  7  per  cent.  These  loans  are  handled 
directly  from  the  state  departments  in  Utah,  Idaho,  North  and  South  Dakota, 
Oklahoma,  and  Oregon;  in  Iowa  and  Indiana,  however,  the  loans  are  handled 
through  the  counties,  which  are  held  responsible  for  all  losses  on  account  of 
insufficient  security  or  through  defalcations  by  county  officers. 

No  figures  are  available  to  show  the  amount  of  farm-mortgage  capital  sup- 
plied by  private  investors.  It  is  clear,  however,  that  in  certain  States,  such 
as  New  York,  Pennsylvania,  Michigan,  and  Wisconsin,  the  amount  of  capital 
supplied  by  private  investors  is  relatively  large. 

Besides  furnishing  capital  for  farm  mortgage  loans  from  their  own  fvnds, 
banks  and  mortgage  companies  act  as  intermediaries  or  middlemen,  purchasing 
or  negotiating  large  amounts  of  farm  mortgages  for  insurance  companies  and 
other  outside  investors.  Thus,  in  North  Dakota,  the  banks  negotiate  about 
$40,000,000  a  year  in  loans  for  other  investors,  whereas  the  amount  invested 
in  farm  mortgages  from  their  own  funds  is  only  one-eighth  of  this  sum.  Simi- 
larly, in  Nebraska  the  amount  handled  by  banks  is  more  than  three  times 
the  amount  of  bank  capital  invested  in  farm  mortgages.  In  most  of  the  States 
west  of  the  Mississippi  River,  the  banks  engage  rather  extensively  in  the  busi- 
ness of  handling  farm  mortgages  for  other  investors. 

Having  considered  the  leading  agencies  through  which  mortgage  capital 
is  rendered  available  to  farmers,  as  well  as  the  usual  costs  for  interest  and 
commission,  let  us  note  briefly  the  important  factors  which  influence  the  terms 
on  which  the  farmer  obtains  mortgage  loana    Climatic  conditions  are  impor- 
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tant  because  of  their  effect  on  the  value  of  the  farm  security.  The  semiarid 
regions  of  the  Western  States  do  not  attract  capital  as  freely  as  the  farming 
sections  farther  east,  where  rain  is  relatively  abundant  Important  sources 
of  capital,  including  insurance  companies  and  savings  banks,  often  refuse  to 
loan  money  on  farm  mortgage  security  where  the  average  rainfall  is  below  a 
certain  figure.  It  is  still  uncertain  how  far  the  results  of  dry-farming  methods 
will  be  able  to  overcome  the  diffidence  of  conservative  investors  with  reference 
to  loans  in  semiarid  territory. 

The  character  of  the  soil  is  also  considered  by  farm-mortgage  investors. 
Capital  does  not  flow  as  freely  to  southern  Illinois  as  to  other  parts  of  that 
State,  partly  because  of  differences  in  soil  conditions.  The  Red  River  Valley 
of  the  North,  in  the  northern  part  of  Minnesota  and  North  Dakota,  attracts 
capital  freely  at  relatively  low  rates  of  interest  largely  because  its  soil  and 
climate  render  the  income  from  prevailing  types  of  farming  relatively  certain. 
Similar  illustrations  of  the  effect  of  soil  and  climate  on  the  flow  of  farm- 
mortgage  capital  could  be  given  for  other  parts  of  the  country. 

No  factor,  however,  is  given  greater  consideration  by  farm  mortgage  Investors 
in  determining  their  attitude  toward  loans  in  a  given  area  than  the  prevailing 
method  of  farming.  The  careful  investor  in  farm  mortgages  considers  all  the 
known  factors  affecting  the  income  of  the  farm  offered  as  a  security.  He 
studies  the  relation  of  the  farm  income  to  the  price  of  the  land  to  determine 
whether  the  farm  value  is  on  a  speculative  or  an  investment  basis.  He  is  inter- 
ested in  the  degree  of  regularity  in  income  from  year  to  year  and  therefore  tries 
to  ascertain  what  crops  or  products  are  raised  and  how  far  these  are  adapted 
to  the  given  conditions.  He  knows  of  the  extra  hazards  involved  in  one-crop 
farming  and  therefore  inquires  about  tendencies  in  the  direction  of  diversified 
agriculture.  He  even  inquires  into  the  business  habits  of  the  farm  owners  and 
the  kind  of  care  given  to  the  farm  products.  It  is  necessary,  in  general,  to 
understand  the  importance  of  differences  along  all  these  lines  in  order  to  explain 
the  variation  in  the  costs  of  farm-mortgage  loans  to  borrowers  In  a  given 
locality. 

There  are  factors  outside  of  the  farm  itself,  however,  which  must  also  be 
considered  in  this  connection  and  which  help  to  explain  the  variation  in  charges 
as  between  different  localities  or  different  States.  The  distance  from  financial 
centers  affects  the  charges.  In  studying  the  average  interest  rates  for  the  dif- 
ferent States  one  notices  the  gradual  rise  in  costs  as  one  moves  outward  from 
the  leading  financial  centers. 

The  character  of  the  financial  agencies  through  which  farm-mortgage  capital 
reaches  the  farmer  is  also  of  great  importance.  One  needs  to  consider  the  part 
played  by  agencies  that  render  local  savings  available  for  this  purpose  as  well 
as  the  kind  of  facilities  through  which  outside  capital  reaches  the  farmers  of 
any  given  locality.  Where  local  savings  institutions  have  been  well  developed, 
as  In  Iowa  or  California,  the  effect  on  available  local  capital  for  farm-loan  pur- 
poses is  readily  discerned.  On  the  other  hand,  the  result  of  a  general  lack  of 
suitable  local  savings  institutions,  as  shown  especially  in  many  regions  of  the 
South  and  West,  Is  likewise  apparent 

The  practice  of  drawing  on  outside  capital  for  farm-mortgage  loan  purposes 
is  found,  as  we  have  seen,  both  in  the  most  highly  devel(^>ed  agricultural  sec- 
tions of  the  com  belt  and  in  the  relatively  less  developed  agricultural  regions 
of  the  South  and  West.  The  general  need  for  suitable  facilities  through  which 
outside  capital  may  reach  the  farmers  in  different  parts  of  the  country  is  there- 
fore clear.  In  the  United  States  it  is  a  fairly  well  established  practice  for 
country  banks  or  real  estate  firms  to  act  as  local  agents  or  correspondents  for 
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outfidde  or  distant  investors,  either  direct  or  through  other  middlemen.  It  is 
also  the  usual  practice  to  market  the  farmer's  mortgage  note  in  its  original 
form.  Tliis  makes  it  necessary  to  find  a  purchaser  who  wants  a  mortgage  of 
a  given  amount,  running  for  a  given  time,  and  with  given  terms.  Obviously, 
paper  of  this  character  will  not  sell  as  readily  in  the  open  market  as  stand- 
ardized securities.  Distant  investors  are  not  generally  in  a  position  to  have 
first-hand  knowledge  of  the  farm  security  underlying  a  given  mortgage  note. 
Moreover,  they  often  prefer  securities  running  in  even  amounts  for  uniform 
periods  of  time  and  with  a  convenient  means  of  collecting  the  interest.  In- 
vestors often  prefer  to  be  relieved  of  all  concern  as  to  the  keeping  up  of  the 
underlying  security. 

All  these  advantages  are  secured  where  the  mortgage  notes  instead  of  being 
marketed  direct  are  held  as  a  collateral  trust  fund,  and  bond  issues  based 
thereon  are  placed  on  the  market  To  meet  these  requirements,  however,  insti- 
tutions are  needed  both  to  fix  reliable  and  suitable  standards  for  farm-mort- 
gage loans  and  to  market  them  in  the  form  of  bonds.  Such  institutions  can 
not  be  properly  established  without  suitable  safeguards.  It  is  necessary  to 
profit  by  the  lessons  of  past  American  experience  and  avoid  the  mistakes  made  by 
the  debenture  institutions  in  this  country  in  the  eighties  and  early  nineties.  The 
almost  complete  failure  of  tlie  farm-mortgage-debenture  business  in  1893  affords 
ample  warning.  We  need  to  take  stock  of  all  the  factors  that  contributed  to 
that  failure.  The  granting  of  loans  out  of  proportion  to  protection  funds,  the. 
failure  to  build  up  adequate  reserves,  the  basing  of  loans  on  boom  estimates  of 
land  values,  the  extension  of  loans  on  lands  of  uncertain  returns,  the  substitu- 
tion of  inferior  for  standard  collateral  securities,  the  utter  lack  of  inspection 
and  supervision  under  State  or  Federal  law — these  practices  quite  naturally 
led  to  disaster.  As  a  result  there  was  an  almost  complete  collapse  of  these 
early  debenture  companies. 

In  order  to  establish  institutions  through  which  farm  mortgages  may  be 
properly  selected,  according  to  reliable  and  suitable  standards,  and  through 
which  such  mortgage  loans  may  be  converted  into  acceptable  securities  for  the 
open  market,  it  is  clearly  necessary  to  have  legislation,  both  by  the  individual 
States  and  by  the  Federal  Congress.  The  mortgage  paper  of  any  State  can  not  be 
properly  standardized  without  suitable  State  legislation  governing  the  validity  of 
land  titles  and  the  method  of  foreclosure.  Farm-mortgage  capital  will  not 
flow  into  a  State  whose  taxation  laws  render  the  investment  of  farm-mortgage 
capital  in  other  regions  more  profitable.  Every  State  needs  to  husband  care- 
fully its  resources  of  investment  capital  by  providing  suitable  legislation  for 
the  creation  of  local  savings  institutions,  as  well  as  associations  among  l>or- 
rowers  for  credit  improvement 

At  the  same  time  it  seems  clear  that  if  the  farmers  are  to  obtain  adequate 
connections  with  ttie  outside  capital  of  the  open-investment  market,  connections 
often  involving  wide  areas  reaching  across  many  States,  the  problem  involved 
is  one  too  large  to  be  solved  by  legislation  on  the  part  of  any  individual  State. 
Moreover,  a  degree  of  uniformity  in  supervision  and  control  is  needed,  which  it 
is  doubtful  whether  State  legislation  would  supply.  So  far,  therefore,  as  the 
problem  Is  one  of  legislation  to  provide  suitable  institutions  to  connect  the 
farmer  with  the  open-investment  market.  Federal  legislation  seems  clearly 
needed. 

Being  given  a  properly  organized  credit  system,  it  is  believed  that  the  farmer 
who  adopts  business  methods  in  his  farming  and  thus  shows  himself  worthy  of 
credit  will  have  adequate  opportunity  to  secure  it  on  reasonable  terms.  The 
farmers'  need  in  connection  with  mortgage  credit  is  to  obtain  investment  capital 
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for  relatively  long  periods  of  time,  on  suitable  terms  of  repayment,  and  at  tbe 
lowest  cost  consistent  with  business  policy.  A  properly  organised  system 
should  supply  this  need,  and,  under  suitable  Federal  regulation  and  control, 
should  protect  the  farmer  against  the  unreasonable  charges  now  prevailing  In 
many  localities. 


FINANCING  COOPERATIVE  MARKETING  ASSOCIATIONS. 
By  W.  H.  KBRR, 

Investigator  in  Market  Bu9ine9$  Practice,  Office  of  Markets  and  Rural  Organi- 
zation, United  States  Department  of  Agriculture. 

The  material  for  this  paper  was  secured  by  a  special  survey  made  of  some 
700  typical  farmers  and  cooperative  marketing  organizations  in  the  United 
States.  This  survey  was  carried  on  by  the  writer  in  his  official  capacity  as  a 
member  of  the  staff  of  the  Office  of  Markets  and  Rural  Organization.  Con- 
siderable of  the  information  was  secured  by  personal  visits  to  organizations 
throughout  the  country  and  interviews  with  bankers  and  others  during  the 
year  1914  in  securing  data  for  an  article  on  this  subject* 

Particular  attention  has  been  paid  to  grain  elevators,  creameries,  cheese 
factories,  and  fruit  and  produce  associations,  these  classes  being  most  impor- 
tant both  as  to  number  and  the  amount  of  business  transacted.  An  estimate 
based  upon  data  obtained  by  the  Office  of  Markets  and  Rural  Organization 
from  a  survey  of  cooperative  marketing  in  this  country,  shows  that  there  are 
over  3,300  farmers'  and  cooperative  grain  elevators,  and  some  3,000  farmers 
and  cooperative  creameries  and  cheese  factories,  about  1,500  fruit  and  produce 
organizations,  and  approximately  1,700  cotton  warehouses,  gins,  canneries,  and 
other  miscellaneous  marketing  organizations,  or  a  total  of  some  9,500. 

Table  I  shows  the  amount  of  business  transacted  by  1,743  of  these  organiza- 
tions in  1913.  From  this  some  idea  of  the  enormous  amount  of  agricultural 
products  marketed  by  these  9,500  organizations  may  be  had. 

The  problems  relating  to  the  financing  of  grain  elevators,  creameries,  and 
cheese  factories,  and  fruit  and  produce  organizations  are  deemed  more  acute 
than  those  of  the  other  cooperative  marketing  agencies.  Therefore  this  paper 
will  be  limited  to  an  extent  to  a  discussion  of  these  concerns. 

Table  No.  1. — Total  business  transacted  by  1,743  farmers*  marketing  organiza- 
tions in  191Sy  shown  by  classes^  with  average  business  for  each  class. 


ElndofbuslnMs. 

Number 
reporting. 

Total 
hostnesB. 

Ay«ag», 

Orrtn elflTRtoTB ...... 

736 
688 
819 

167,887,770 
32,440,975 
75,466,266 

$132,983 

47,298 

236,540 

Crwmerlw  Mid  chwNW  fftctorlfls  ^  ^ 

Finlt Mid prodnoft Assodftttons ....  . 

Total , 

•1,743 

205,735,019 

^Cooperatiye  Marketing  and  Financing  of  Marketing  AssodatlonB,  by  C.  B.  Baaaett, 
Clarence  W.  Moomaw,  and  W.  H.  Kerr,  Tearbook  Separate  637,  United  States  Department 
of  Agriculture. 
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YABMXB8'  AND  OOOPKBATIVS  QBAIN  KLEVATOBS. 

Farmers*  and  cooperative  grain  elevator  organizations  are  usually  formed 
either  as  cooperative  or  stock  companies  with  the  membership  or  stock  dis- 
tributed locally  among  patrons.  The  capital  furnished  is  in  most  cases  only 
mough  to  provide  the  means  of  doing  business  with  very  little  in  excess  avail- 
able as  working  capitaL  Under  this  plan  of  operation  a  farmers'  grain  elevator 
requires  a  considerable  sum  of  money  during  the  rush  marketing  season.  The 
elevator  pays  cash  for  the  grain  as  it  is  delivered  by  the  farmer.  Several  days 
are  required  before  returns  for  grain  shipped  are  received,  and  often  grain 
accumulates  in  the  elevator.  The  little  working  capital  the  elevator  has  does 
not  go  far  in  paying  for  all  the  grain  as  delivered.  It  is,  therefore,  necessary  to 
secure  financial  assistance  from  outside  sources.  This  is  obtained  from  banks, 
oonmiission  firms,  and  individuals. 

Using  the  average  amount  which  was  required  from  outside  sources  to  trans- 
act the  business  of  marketing  the  members'  grain,  as  shown  by  the  reports 
from  262  elevators  (Table  3),  it  is  a  conservative  estimate  to  place  the  total 
of  the  amounts  borrowed  In  1914  by  the  3,800  farmers'  grain  elevators  at 
approximately  $30,000,000.  This,  while  a  large  amount  in  itself,  is  small  when 
compared  with  the  total  value  of  the  products  marketed. 

Security  for  loans  obtained, — Out  of  291  organizations  r^;>orting,  99  gave 
company  notes  as  security  for  loans  obtained;  82  gave  no  security  other  than 
agreements  to  ship  certain  amounts  of  grain  to  commission  houses  making 
the  loans;  8  gave  mortgages  on  the  elevator  and  equipment;  5  used  company 
notes  indorsed  by  individuals ;  12  used  warehouse  receipts  of  grain  in  storage ; 
85  were  required  to  give  personal  security  of  responsible  individuals,  who  are 
usually  officers  of  the  company,  or  well-to-do  members. 

These  reports  show  that  as  organzations  at  least  one-third  of  the  elevators 
reporting  have  no  credit  that  is  acceptable  to  bankers  other  than  that  which 
Is  given  by  responsible  individuals  who  assume  a  personal  liability.  No  co- 
operative business  organization  should  be  conducted  along  lines  such  that  a 
few  members  must  assume  large  personal  risks  to  carry  on  the  enterprise 
which  is  of  benefit  to  all  members.  Members  should  assume  a  liability  pro- 
portionate to  the  benefits  received  or  the  amount  of  business  which  they  do 
through  the  organization. 

IntereBt.'-Two  hundred  and  ninety-eight  elevators  report  interest  rates  as 
fbllows: 


Bate  (per  cent) 

6 
6 

6 
71 

1 

7 
110 

8 
61 

10 
14 

8-10 
8 

«-7 
10 

7-8 
8 

6-8 

a 

6-6 
4 

6-7 
5 

51-7 

8-10 

Nnmb^r  reDorthur 

2 

From  these  figures  it  is  shown  that  over  one-third  of  the  elevators  reporting 
pay  7  per  cent  for  funds  borrowed  with  which  to  carry  on  the  business;  71 
secured  funds  for  6  per  cent;  14  are  required  to  pay  10  per  cent,  which  may 
be  considered  high  in  itself,  but  in  most  cases  this  is  due  to  the  lack  of  ap- 
proved collateral  security,  such  as  will  be  accepted  by  bankers  generally.  Sev- 
eral elevators  have  overdraft  arrangements  with  the  banks  paying  from  three- 
quarters  of  1  per  cent  to  1  per  cent  per  month  on  these  overdrafts.  If  funds 
can  be  secured  in  any  other  way  this  latter  practice  should  be  discouraged.  It 
is  clearly  brought  out  from  these  reports  that  rates  of  interest  do  not  vary 
regularly  In  different  territories,  as,  for  example,  Minnesota  elevators  are  pay- 
ing from  6  to  10  per  cent  Two  companies  within  10  miles  of  each  other  bor- 
row from  local  banks,  one  paying  7  per  cent  and  the  otlMr  10  per  cent 
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In  the  majority  of  cases  where  fancla  are  obtained  from  conmiission  flrma, 
the  rate  charged  the  elevator  is  6  per  cent,  while  in  some  cases  as  much  as  8 
per  cent  is  charged.  In  an  investigation  by  the  Office  of  Markets  and  Rural 
Organization,  conducted  in  collaboration  with  the  University  of  Minnesota,  it 
was  found  that  of  158  elevators  in  that  State  borrowing  funds,  51  per  cent 
are  financed  wholly  or  in  part  by  conmiission  men,  the  average  rate  of  interest 
charged  being  6.74  per  cent,  71.5  per  cent  partially  by  local  banks,  the  average 
rate  being  7.39  per  cent,  18  per  cent  also  borrowed  from  individuals,  mostly 
farmers,  at  the  average  rate  of  6.25  per  cent 

Length  of  loans, — ^Most  of  the  loans  made  to  elevators  by  banks  and  indi- 
viduals are  for  short  periods  of  from  one  to  four  months,  or  during  the  heavy 
marketing  season.  Forty-one  elevators  report  securing  loans  payable  on  demand. 
Where  funds  are  advanced  by  commission  firms  the  business  is  handled  on  <qpeii 
account  and  after  the  year's  business  is  closed  final  settlement  is  made. 
Thirty-five  elevators  secured  loans  for  improvements  on  12  months'  time. 

Some  14  elevators  have  arrangements  with  the  company's  banks  whereby 
sums  not  in  excess  of  a  certain  amount  are  advanced  to  the  elevators  to  take 
care  of  the  business,  interest  being  charged  only  on  funds  as  advanced.  By 
using  this  plan  interest  is  not  being  paid  on  a  large  balance. 

Advanoet  to  members  on  warehou$e  reoeipta. — Of  826  elevators  reporting,  62 
made  advances  to  members  on  warehouse  receipts.  These  advances  range  from 
small  amounts  to  as  high  as  75  per  cent  of  the  market  value  of  the  grain.  Two 
hundred  and  sixty-four  report  no  advances. 

As  a  general  rule,  it  is  ccmsidered  inadvisable  to  make  advances  to  members 
on  stored  grain,  as  a  practice  of  making  these  advances  brings  the  levator 
into  a  phase  of  the  banking  business  which  can  better  be  done  by  the  local 
banks,  in  that  they  are  eqiecially  qualified  to  do  this  business.  When  borrow- 
ing from  a  bank,  the  patron  of  an  elevator  is  required  to  pay  interest  on  the 
borrowed  funds,  while  at  the  same  time  he  may  object  to  paying  the  elevator 
for  a  similar  loan.  He  considers  the  elevator  in  possession  of  his  grain,  hence 
not  entitled  to  interest  on  money  advanced,  as  he  may  assume  it  is  part  payment 
on  this  pnq;)erty.  As  a  matter  of  fact  he  advances  not  a  part  payment,  but 
purely  a  loan,  since  the  title  to  the  grain  remains  his,  he  having  been  given  a 
warehouse  receipt  With  all  its  advantages  accruing  to  the  profit  of  the  holder, 
it  is  therefore  clear  that  loss  of  interest  to  the  elevator  on  the  money  advanced 
becomes  a  charge  against  all  the  members  of  the  association  to  the  direct 
benefit  of  the  individual  borrowing  member,  a  principle  which  can  not  be  con- 
sidered  cooperative  in  any  sense.  Aside  from  this,  the  complications  in  account- 
ing brought  out  by  the  practice  should  discourage  its  continuance. 

When  patrons  require  loans  from  the  elevator,  such  loans  should  be  made 
an  open  account,  or  a  personal  note  given,  both  of  which  should  bear  interest 
in  accordance  with  the  prevailing  rate. 

Sentiment  and  practice  in  regard  to  grain  storage  varies  in  the  difforent 
States  in  accordance  with  the  prevailing  crop,  and  the  sentiment  of  the  ter- 
minal market  in  whidi  the  sales  are  made.  In  the  southwestern  and  eastern 
section  of  the  grain  belt  many  elevator  companies  forbid  storing  and  the  prac- 
tice is  in  general  frowned  upon.  In  the  northwestern  grain  States  storing  and 
hedging  prevail  in  about  95  per  cent  of  the  levators.  Primary  elevator  capacity 
is  not  sufficient  to  actually  hold  all  grain  offered  for  storage  during  the  height 
of  the  season.  This  fact  has  made  it  necessary  for  elevators  to  sell  stored 
grain  and  to  secure  protection  by  hedging  in  the  terminal  markets.  In  certain 
instances  elevator  managers  have  taken  advantage  of  the  presence  of  the  stored 
grain  in  the  elevator,  and  because  of  inefficient  methods  of  bookkeeping  have 
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qiwcalated  in  fatnres  to  the  direct  loss  of  their  employers.  The  adverse  senti- 
ment  which  prevails  in  some  producing  sections  with  regard  to  grain  storage 
is  partially  due  to  this  fact 

As  a  rule,  an  elevator  which  is  financed  by  a  commission  firm  is  liandicapped 
in  that  it  is  impossible  to  take  advantage  of  other  markets  which  from  time 
to  time  offer  better  prices  than  can  be  obtained  in  the  one  in  which  the 
commission  firm  through  which  the  elevator  must  sell  is  located.  Blevators 
not  dependent  in  any  way  npon  the  commission  house  can  ship  first  to  one 
market,  then  to  another,  and  in  this  way  promote  competition  among  the  com- 
mission men  in  securing  the  best  prices  possible.  It  must  be  remembered,  how- 
ever, that  the  commission  houses  have  served  a  useful  purpose  in  the  financing 
of  the  farmers*  elevators  in  that  sometimes  they  gave  financial  aid  when  it  was 
impossible  to  secure  it  elsewhere.  Elevators  are  turning  more  and  more  each 
year  to  local  sources  for  their  funds,  which  is  a  much  better  arrangement  than 
being  dependent  upon  commission  firms,  and  it  has  been  demonstrated  that  the 
levator  which  is  able  to  finance  its  operations  without  securing  any  outside 
help  is  in  a  position  where  the  best  results  can  be  obtained.  An  elevator  should, 
as  soon  as  possible,  place  its  business  in  such  shape  by  the  accumulation  of 
a  surplus  that  but  little  outside  financial  assistance  \a  necessary.  Where  out- 
side assistance  is  needed  it  is  preferable  to  obtain  it  from  the  local  bank,  using 
the  company's  surplus  as  security,  together  with  the  general  moral  rating 
secured  by  conducting  the  business  on  a  conservative  and  efficient  basis. 

It  should  be  only  a  matter  of  a  short  time  until  warehouse  receipts  covering 
grain  issued  by  farmers  and  cooperative  elevators  which  are  known  to  conduct 
their  business  along  improved  lines  can  be  used  as  a  basis  of  credit  throughout 
the  country. 

FABMXBS'  AND  COOFEBATIVB  GBEAMERDBS  AND  CHEESB  FACTORIES. 

The  average  farmers'  or  cooperative  creamery  and  cheese  factory  has  little 
difficulty  in  financing  its  manufacturing  and  marketing  operations,  due  to  the 
plan  of  withholding  payment  to  the  producer  until  returns  are  received  for 
products  shipped.  Manufacturing  costs  are  small,  and  can  be  met  from  the 
returns  received  from  sales.  Where  funds  from  outside  sources  are  needed  the 
plant  and  equipment,  in  most  cases,  are  sufficient  to  amply  cover  any  loans 
secured,  and  serve  as  a  iMisis  of  credit 

As  fast  as  milk  or  cream  is  received,  it  is  manufactured  into  butter  or 
cheese,  a  large  part  of  which  is  shipped  immediately,  very  little  being  held  in 
storage.  Paym^it  to  the  members  is  made  on  the  basis  of  the  average  price 
which  the  manufactured  product  brings  less  the  manufacturing,  selling,  and  mis- 
cellaneous costs.  These  periods  vary  from  2  weeks  to  a  month.  For  example, 
where  two  payments  a  month  are  made,  the  farmer  will  receive  a  check  on  the 
lat  of  the  month  for  his  deliveries  covering  the  period  from  the  1st  to  the 
15th  of  the  previous  month,  while  on  the  15th  payment  will  be  made  for  de- 
liveries from  the  16th  to  the  80th  of  the  previous  month.  In  this  way  from 
2  to  4  weeks  elapse  between  the  last  delivery  of  the  period  and  the  time  the 
settlement  is  made.  This  plan  is  followed  by  most  of  the  country  creameries 
and  cheese  factories  in  the  United  States,  and  there  seems  to  be  no  objection 
on  the  part  of  the  farmer  to  waiting  from  15  to  90  days  for  his  "cream  check.*' 

Independent  or  privately  owned  factories  make  use  of  this  practice,  which  ac- 
counts for  the  success  with  which  the  plan  has  met  in  conducting  the  business 
of  cooperative  factories.  Probably  if  two  creameries  were  operating  in  the 
same  conmiunity,  one  cooperative  and  one  independent  the  latter  paying  cash 
at  delivery  or  for  each  week's  or  two  weeks'  deliveries,  at  the  time  of  the 
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last  deliyery  of  the  period  the  cooperative  organization  wonld  have  to  conduct 
its  business  on  the  same  basis  or  lose  considerable  patronage.  In  fact,  this 
has  happened  in  several  instances,  making  it  necessary  for  the  cooperative  or- 
ganization to  secure  funds  from  outside  sources  or  by  the  creation  of  a  sur- 
plus with  which  to  cover  the  amount  of  the  patron's  products  yet  unsold  but 
for  which  the  patron  has  been  paid.  The  total  of  these  amounts  in  the  average 
farmers'  creamery  would  amount  to  several  thousand  dollars. 

The  amounts  borrowed,  as  shown  by  Table  3,  were  required  for  meeting  the 
general  running  expenses  of  the  business,  purchase  of  supplies,  and  in  some 
cases  the  addition  of  new  machinery  and  repairs,  and  in  other  instances  for  mak- 
ing advances  to  members. 

Of  35  creameries  reporting  on  the  security  given  for  loans,  14  used  company 
notes,  and  it  was  necessary  for  14  others  to  have  the  personal  indorsement 
of  the  directors;  2  obtained  funds  without  any  collateral  security;  3  gave 
mortgages  on  the  plant  and  equipment;  and  2,  which  had  cheese  in  storage, 
obtained  funds  on  warehouse  receipts.  This  r^x)rt  does  not  take  into  account 
sums  borrowed  for  the  construction  of  the  factory  and  initial  equipment  At 
the  outset,  where  loans  for  these  purposes  are  secured,  members  have  paid 
in  capital  stock  or  membership  fees  sufficient  to  furnish  a  basis  of  credit  for 
the  amounts  required,  which  is  usually  obtained  from  banks.  In  some  instances 
machinery  companies  extend  credit  for  the  equipment 

Interest— Thirty-two  creameries  report  interest  rates  as  follows : 

Rate  (per  cent) 6    7    7-8    8    10 

Number 13    8        8    12 

Rates  charged  vary  in  the  different  localities,  and  depend  upon  the  season^ 
length  of  loan,  and  credit  rating  of  the  organization. 

Length  of  loans. — Seven  organizations  used  borrowed  money  during  3  months ; 
six  from  2  to  3  months  (this  being  in  the  summer,  when  deliveries  of  milk 
are  heavy,  advances  being  made  to  members) ;  17  report  using  borrowed  funds 
from  3  to  10  months,  while  three  are  working  throughout  the  year  on  borrowed 
capital. 

It  is  interesting  to  note  that  not  one  of  the  172  creameries  handles  supplies. 
This  is  in  contrast  with  farmers'  elevators,  a  large  part  of  which  do  a  big 
supply  business. 

Conclusion, — One  great  difficulty  with  the  average  cooperative  creamery  is 
that  no  provision  is  made  for  replacement  of  plant  and  machinery,  and  such 
repairs,  replacements,  and  improvements  as  are  made  are  charged  against  the 
deliveries  of  the  members  until  paid,  in  as  large  amounts  as  the  business  will 
stand.  This  is  also  true  in  purchasing  creamery  supplies,  such  as  tubs,  salt» 
butter,  etc.  Several  hundred  dollars  worth  may  be  paid  for  out  of  the  returns 
of  a  few  months'  shipments,  while  the  supplies  are  used  for  a  period  of  a  year 
or  more.  The  supplies  being  used  throughout  the  year  should  be  prorated  in 
such  a  manner  that  each  member  contributes  to  the  cost  of  these  supplies  in 
proportion  to  his  year's  business  with  the  organization. 

Provision  should  be  made  whereby  a  small  amount  is  withheld  from  the 
returns,  this  to  be  placed  in  a  fond  from  which  supplies,  repairs,  and  improve- 
ments can  be  made.  This  fund  should  also  be  charged  with  reserves  for  de- 
preciation on  plant  and  machinery.  By  using  this  method  funds  are  available 
so  that  it  is  possible  to  take  advantage  of  cash  discounts  in  buying  supplies 
and  the  cost  of  repairs  and  improvements  can  be  equitably  adjusted.  In  the 
setting  up  of  a  reserve  for  depreciation  on  the  plant  and  equipment  replace- 
ments can  be  made  when  necessary  without  special  assessments,  and  money  is 
available  to  make  such  replacements  when  necessary. 
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It  is  surprising  to  find  that  but  a  small  number  of  the  farmers  and  coopera- 
tive creameries  and  cheese  factories  keep  accurate  accounting  records.  There 
is  a  dire  need  for  an  improvement  in  the  accounting  and  general  business 
management  of  these  organizations.  This  phase  is  almost  neglected,  attention 
heretofore  having  l>een  centered  in  the  manufacturing  end  of  the  enterprise. 
To  show  the  true  state  of  the  business,  expert  audits  are  badly  needed.  This 
condition  is  recognized  by  bankers,  and  has  affected  the  finanical  standing 
of  the  average  farmers*  or  cooperative  creamery  or  cheese  factory. 

Many  failures  occur  annually  due  to  various  causes,  among  the  more  impor- 
tant being:  (1)  that  the  enterprise  has  been  promoted  to  sell  the  machinery, 
the  community  lacking  a  sufficient  number  of  cows  to  produce  sufficient  product 
to  successfully  conduct  a  creamery  business;  (2)  the  lack  of  sufficient  initial 
working  capital  and  lack  of  support  of  the  members;  (3)  the  failure  to  provide 
proper  accounting  records;  (4)  poor  business  management 

Table  IV. — Shoicing  the  annual  bvsimess  of  several  of  the  larger  cooperative 
fruvt  and  produce  associations  in  the  United  States, 


Amount. 


California  Fmlt  Growers'  Exchange  (dtrus  fruits) 

California  Fruit  Growers'  Excliange  Supply  Co.  (members'  supplies) 

Eastern  Shore  of  Virclnia  Produce  Co.  (potatoes  principally) 

Monmouth  County  Farmers'  Exchanee  (potatoes  prindpaily ) 

North  Pacific  Fruit  Distributors  (deciduous  fruits) 

(Jeonda  Fruit  Exchange  (peaches) 

Florida  Fruit  Growers' Exchange  (citrus  fruits) 

Puyallup  and  Sumner  Fruit  Growers'  Association  (fresh  fruits;  oi>erates  2  can- 
neries)  

American  (Cranberry  Exchange  (cranberries) , 

Florida  marketing  and  distributing  bureau  (vegetables,  fruit,  general  farm 
products) 


$19,737,860.00 
3,319,062.04 
6,752,090.86 
1,323,443.02 
3,372,196.30 
2,260,000.00 
3,600,000.00 

1,300,000.00 
1,600,000.00 

1,600,000.00 


FBUn   AI7D   PBODUCE  ASSOCIATIONS. 

Fruit  and  produce  marketing  organizations  which  pool  the  members*  products 
generally  require  considerable  sums  of  money  in  order  to  meet  early  marketing 
expenses  and  make  advances  to  the  growers,  as  in  most  cases  several  weeks 
elapse  between  the  time  the  member's  product  is  delivered  and  returns  are 
received  from  the  market  It  is  necessary  for  the  growers  to  have  funds  with 
which  to  meet  picking  and  packing  expenses.  Owing  to  the  fact  that  inde- 
pendent buyers  are  willing  to  pay  for  the  fruit  upon  delivery  the  cooperative 
organizations  at  the  outset  have  made  as  liberal  advances  to  the  members  as 
possible.  Various  plans  have  been  devised  whereby  the  association  can  secure 
funds  from  outside  sources.  It  is  impracticable  in  many  cases  to  accumulate  a 
surplus  large  enough  to  meet  the  early  advances  in  that  the  money  is  required 
only  for  a  short  time,  and  even  if  it  were  possible  to  accumulate  a  large  surplus 
to  take  care  of  the  early  advances  this  money  would  be  idle  a  large  part  of  the 
year. 

Heretofore  perishable  products  have  not  been  considered  as  good  collateral 
by  bankers  in  making  loans  to  business  enterprises.  However,  perishable  prod- 
ucts marketed  through  an  efficient  organization  are  now  considered  good 
security  by  many  bankers  in  making  loans  to  such  cooperative  marketing  asso- 
ciations. The  amount  of  money  required  in  handling  perishable  products  will 
vary  according  to  the  size  of  the  business  and  methods  of  conducting  it  Some 
which  conduct  merely  a  consignment  business  and  do  not  make  advances  to  the 
growers  need  but  a  small  amount  with  which  to  meet  general  running  expenses. 
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In  many  cases  this  is  provided  by  money  received  from  tlie  issuance  of  stock, 
membersliip  fees,  or  the  accumulation  of  a  surplus  a  sufficient  part  of  which 
is  in  such  shape  that  it  can  easily  be  converted  into  cash.  Many  organizations 
have  developed  a  large  f.  o.  b.  business,  drawing  drafts  against  shipments  and 
making  arrangements  with  the  bank  to  honor  these,  placing  them  to  the  credit 
of  the  association.  This  gives  funds  for  immediate  use  and  materiaUy  de- 
creases the  amount  of  outside  help  needed  in  financing.  In  cases  where  pools 
are  made,  advances  to  the  members  are  often  necessary,  as  the  pool  may  not  be 
entirely  closed  until  months  after  the  first  receipts  come  in.  If  it  is  possible 
to  secure  sufficient  funds  to  make  the  early  advances,  the  returns  from  ship- 
ments as  received  will  take  care  of  other  amounts  advanced  to  the  growers. 
In  some  of  the  successful  produce  associations  located  in  the  Atlantic  States 
the  organization  buys  the  members*  product  outright,  paying  for  it  at  the  time 
of  delivery.    Under  this  plan  of  operation  large  sums  are  necessary. 

Security  for  loans  obtained, — Of  the  organizations  reporting  on  the  amounts 
borrowed,  as  shown  by  Table  3,  88  gave  association  notes  as  security ;  26  gave 
personal  security — ^that  is,  company  notes  indorsed  by  the  directors  or  individual 
members  who  were  considered  financially  responsible.  Three  report  having 
given  no  security,  bankers  advancing  funds  on  overdraft  as  required.  It  was 
necessary  for  two  to  give  mortgages  on  the  packing  plants.  One  association 
has  secured  in  the  neighborhood  of  $800,000  from  bankers  on  warehouse  receipts 
covering  nuts  in  storage.  One  secured  a  large  loan  from  bankers  on  warehouse 
receipts  for  apples  which  were  in  storage. 

From  these  figures  it  is  shown  that  over  half  the  organizations  are  able  to 
borrow  the  necessary  funds  to  make  advances  to  members  and  to  meet  the 
expenses  of  the  early  marketing  season,  without  security  other  than  that  which 
the  organization  can  give.  A  surprisingly  large  number,  or  26  out  of  72  organi- 
zations, are  so  organized  that  it  requires  the  personal  security  of  directors  or 
members  to  finance  the  operations. 

Interest. — Seventy-two  organizations  report  rates  of  interest  as  follows: 

Rate  (per  cent) 6    7    6-7    7-8    8    8-10    10    12 

Number  reporting 28  10        3        720         152 

From  this  it  will  be  seen  that  the  rates  of  interest  vary  from  6  to  12  per 
cent.  The  two  associations  paying  12  per  cent  are  badly  in  need  of  reorganiza- 
tion, and  have  had  considerable  difficulty  in  obtaining  funds.  The  money  which 
\a  procured  is  used  for  short  periods  and  commands  a  high  rate  of  interest. 
The  associations  on  the  Atlantic  coast  and  in  the  Middle  West,  as  a  rule, 
secure  funds  at  the  rate  of  6  p^  cent  Some  of  the  larger  organizations  on  the 
Padfic  coast,  owing  to  the  large  amounts  which  are  borrowed,  and  their  exc^- 
lent  business  standing,  are  able  to  secure  loans  at  from  6  to  7  per  cent,  while 
the  rate  which  is  charged  individual  prodmcers  by  the  banks  is  considerably 
higher.  One  of  the  large  distributing  agencies  in  the  Pacific  northwest  bor- 
rowed in  the  neighborhood  of  $400,000  in  one  season,  most  of  which  was  ad- 
vanced to  members  for  deliveries  of  fruit  The  five  organizations  which  report 
a  10  per  cent  rate  borrowed  small  amounts  at  the  time  of  the  year  when 
money  in  farming  communities  commands  a  premium.  However,  these  organiza- 
tions have  an  insufficient  amount  of  capital,  and  from  a  business  point  of  view 
are  paying  at  least  2  per  cent  more  for  the  money  than  would  be  necessary  if 
the  organization  were  conducted  along  more  conservative  lines  and  a  surplus 
set  aside  to  help  carry  the  expenses  of  the  early  marketing  season. 

Length  of  loans, — Of  74  associations  reporting  on  the  period  for  which  funds 
from  outside  sources  were  needed,  21  report  requiring  outside  assistance  only 
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during  three  months,  or  daring  the  early  part  of  the  marketing  season;  7 
require  funds  for  6  months ;  the  others  varied  from  1  to  12  months,  the  larger 
part  of  them,  however,  being  for  a  short  period,  or  from  1  to  4  months. 

It  is  possible  to  make  advances  amounting  to  a  high  percentage  of  the  total 
amount  due  the  grower  only  during  years  of  good  marketing  conditions.  In 
years  when  markets  are  bad,  it  is  necessary  to  be  very  conservative  in  making 
advances  as  there  is  a  possibility  of  overpaying.  The  fruit  held  in  storage 
may  not  produce  the  returns  which  were  anticipated  in  the  early  season. 
In  1913  it  was  ^possible  for  the  large  distributors  in  the  Pacific  northwest 
to  secure  advances  on  apples,  a  good  many  banks  soliciting  this  business, 
and  offering  to  loan  as  high  as  $1  a  box  at  6  per  cent  interest  on  all  fruit  in 
storage.  However,  during  1914,  when  there  was  a  large  crop  and  markets  were 
more  or  less  demoralized,  it  was  almost  impossible  to  secure  advances  from 
banks  or  cold-storage  companies.  One  large  packing  firm,  however,  offered  to 
make  advances  of  12)  cents  per  box  at  8  per  c^it  interest  Upon  the  improve- 
ment of  conditions  later  in  the  season  it  was  possible  for  the  large  distributors 
to  negotiate  a  big  loan  on  the  basis  of  85  cents  a  box.  This  was  for  only  fancy 
and  extra  fancy,  however,  which  were  the  best  storage  stock.  In  spite  of  this 
situation,  however,  the  stronger  growers'  organizations  in  the  Pacific  north- 
west were  advancing  as  much  as  40  cents  per  box  on  all  varieties,  grades,  and 
sizes,  to  the  growers,  which  was  an  exceptionally  liberal  advance,  and  showed 
that  the  organizations  were  in  a  condition  enabling  them  to  finance  the  grower 
to  a  considerable  extent,  even  in  a  period  when  marketing  conditions  were  un- 
usually bad. 

Successful  plans  now  in  operation  in  flnancing. — ^No  two  marketing  organi- 
zations which  handle  fruit  or  produce  operate  under  the  same  plan.  The 
method  of  conducting  the  business,  products  handled,  distance  from  markets, 
and  various  other  elements  require  that  the  plan  be  suited  to  local  condi- 
tions. For  this  reason  it  is  thought  well  to  give  in  brief  the  plans  of  flnancing 
as  developed  by  several  of  the  more  successful  organizations. 

Wenatchee  Y alley  Fruit  Growers'  Association, — ^The  success  of  the  plan  of 
this  organization  is  due  to  the  demand  which  has  been  created  by  the  associa- 
tion for  its  product  The  apples  shipped  are  well  graded  and  comparatively 
uniform  from  year  to  year  and  are  marketed  under  the  association  brand. 
The  product  of  the  association  is  sold  through  agenta  These  agents  are  gen- 
erally wholesale  dealers  in  produce.  A  contract  is  entered  into  between  the 
organization  and  agents,  and  among  a  great  many  other  things  relating  to  the 
marketing,  this  contract  provides  that  upon  signing  the  agent  is  to  advance  the 
association  from  |50  to  $100  per  car  on  the  number  of  cars  contracted  for. 
This  money  is  used  in  making  early  advances  to  the  grower,  some  growers 
having  received  financial  aid  this  year  as  early  as  May.  At  the  time  of  ship- 
ping the  50  cents  and  90  cents  per  box  advance  which  is  received  from  the 
agent  is  paid  over  to  the  grower,  less  the  early  advances  which  have  been  made 
to  the  member.  Funds  for  the  early  advances  are  secured  from  banks.  Credit 
is  also  extended  the  grower  for  boxes,  paper,  and  nails.  As  sales  are  made  and 
returns  received,  additional  payments  are  made  to  the  grower.  A  great  many 
apples  are  placed  in  storage  in  different  sections  of  the  country,  and  advances 
similar  to  those  made  by  the  agents  are  made  by  the  storage  peopla  The 
fruit  itself  is  used  as  a  basis  of  credit,  and  the  grower  is  not  only  financed 
in  liis  harvesting,  but  sufficient  funds  are  secured  to  take  care  of  all  trans- 
portation and  other  incidental  costs. 

Yahima  VaUey  Fruit  Qrowert^  l7n4on.— Provision  is  made  for  financing  the 
association  under  a  plan  which  calls  for  a  box  reduction  from  the  returns  of 
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all  fruit  shipped  through  the  organization.  These  deductions  are  considered 
as  a  loan  to  the  association,  and  are  represented  by  notes  payable  three  yearn 
after  date,  with  4  per  cent  interest  coupons  attached.  The  first  season  brought 
in  a  surplus  of  $50,000.  If  there  is  no  change  in  the  volume  of  business  the 
fund  will  amount  at  the  end  of  three  years  to  $150,000,  and  vrill  thereafter  be 
held  automatically  at  that  figure,  except  as  it  fiuctuates  with  the  increase  or 
decrease  of  the  volume  of  business.  This  provides  a  sufilcient  working  capital, 
furnished  by  and  belonging  to  the  growers  In  exact  proportion  in  which  they 
from  year  to  year  make  use  of  the  privileges  of  the  association.  In  case  they, 
for  any  reason,  sever  their  connection,  the  capital  contributed  by  them  is  re- 
turned as  the  notes  mature.  This  surplus  is  a  basis  of  credit,  and  gives  a  cash 
amount  with  which  to  purchase  growers*  supplies,  and  pay  the  general  runnin^r 
expenses  before  returns  are  received  from  the  season's  marketing.  The  current 
running  expenses  of  the  association  are  met  by  the  usual  system  of  charges  on 
the  fruit  handled.  Supplies  are  furnished  the  members.  Pro  rata  deductions 
are  made  from  crop  returns  of  members  in  payment  of  their  supply  account. 

Puyallup  and  Sumner  Fruit  Orower^  Association. — ^This  organization  secures 
funds  with  which  to  operate  during  the  canning  season  from  banks  and  mem- 
bers of  the  association.  Funds  are  borrowed  from  the  members  on  demand 
notes  bearing  8  per  cent  interest.  These  notes  are  payable  without  notice,  and 
interest  earnings  are  payable  to  the  date  of  withdrawal.  Amounts  varying 
from  $10  to  $4,000  are  deposited  by  the  members  with  the  association  under 
this  arrangement  Local  savings  bank  rate  is  4  per  cent,  so  that  members  by 
depositing  with,  the  association  made  4  per  cent  over  the  rate  which  would  be 
secured  if  the  money  were  placed  with  a  savings  institution.  The  member 
having  money  on  deposit  with  his  organization  is  more  apt  to  take  an  active 
interest  in  the  association  and  in  the  development  of  a  true  spirit  of  cooperation. 
Four  banks  furnish  the  additional  capital  necessary  for  the  year's  operation. 
It  is  the  policy  to  borrow  in  small  amounts  from  time  to  time  as  the  money  is 
needed.  In  the  past  year  one  bank  loaned  $50,000 ;  one  $35,000 ;  one  $20,000 ; 
and  one  $10,000,  the  latter  three  amounts  having  been  Ipaned  by  local  banks. 
This  money  is  secured  on  an  association  note.  A  trainload  of  sugar  was  pur- 
chased this  past  year  in  one  lot,  being  paid  for  in  cash,  amounting  to  approxi- 
mately $85,000.  The  money  for  this  purchase  was  advanced  by  one  of  the 
larger  banks  in  the  Pacific  northwest  The  sugar  was  placed  in  a  warehouse 
and  taken  out  in  amounts  as  required  by  the  organization,  and  as  taken  out 
was  paid  for,  the  local  bank  k^ping  track  of  the  amounts  drawn  out  and  hav- 
ing the  key  to  the  warehouse.  By  this  purchase  the  organization  secured  the 
sugar  at  such  a  price  that  many  thousands  of  dollars  were  saved  over  what 
it  would  have  been  necessary  to  pay  had  it  been  purchased  in  small  lots 
throughout  the  season.  This  clearly  shows  the  financial  standing  this  coop- 
erative organization,  which  has  a  capital  stock  of  but  $2,500,  has  in  the  bank- 
ing world,  and  demonstrates  that  all  that  is  required  to  properly  finance  a 
cooperative  marketing  organization  is  an  efficient  management  and  a  plan  of 
operation  such  that  the  business  is  conducted  along  sound  and  recognized  effi- 
cient lines. 

North  Pacific  Fruit  Distributors. — ^The  following  is  quoted  from  the  annual 
report  of  the  North  Pacific  Fruit  Distributors: 

During  the  past  season  a  total  of  $500,000  was  made  available  for  advancing 
to  the  growers  of  our  respective  districts.  This  was  in  part  from  funds  on 
hand  in  local  or  subcentral  reserve  funds,  in  part  from  bank  acconmiodations 
arranged  with  local  banks  by  the  subcentrals,  and  in  part  through  bank  loans 
arranged  by  the  central  office,  and  what  is  most  gratifying  to  note  Is  that  over 
$400,000  additional  was  voluntarily  offered  us  by  Spokane  banks  upon  growers' 
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warehouse  receipts.  This,  however,  we  had  no  occasion  to  use.  No  one  fact 
stands  out  in  bolder  contrast  with  the  past  than  does  this  tribute  paid  by  con- 
servative bankers  of  the  Northwest,  when  they  so  completely  reverse  former 
practices,  and  either  loan  or  offer  to  loan  nearly  $1,000,000  for  advances  upon  a 
Iffoduct  so  perishable  in  nature  that  it  had  heretofore  been  regarded  by  them  as 
an  utterly  impossible  security.  It  is  interesting  to  note  also  that  the  amount 
borrowed  was  repaid  on  or  before  maturity  of  the  loan,  and  the  greater  part 
even  before  maturity. 

The  success  of  the  financing  side  of  this  organization  is  due  to  a  Just  and 
equitable  plan  of  pooling  like  varieties,  grades,  etc,  of  fruit,  each  district  within 
itself,  and  through  business-like  methods  of  bringing  to  the  industry  such 
stability  that  the  fruit  products  as  marketed  were  considered  safe  and  perfectly 
acceptable  collateral.  The  man  who  loans  to  an  association,  having  perishable 
products  as  his  collateral,  must  have  confidence  in  the  ability  of  the  association 
to  sell  the  product  to  the  greatest  advantage.  Further  he  must  know  that  the 
fruit  is  picked  at  the  right  time,  properly  packed,  and  sold  at  a  fair  price. 

Eastern  Shore  of  VWoitUa  Produce  Exchange. — ^Thls  organization  buys  the 
product  of  the  member  outright,  paying  the  daily  quoted  price,  the  agents  at 
the  various  stations  giving  the  grower  a  check  for  the  total  amount  of  the 
produce  within  at  least  two  days  of  the  time  delivered.  During  the  year  the 
prices  paid  to  the  grower  are  adjusted  from  time  to  time  so  that  no  loss  is  sus- 
tained by  the  exchange.  This  method  in  reality  acts  as  a  pooling  of  the  product 
as  the  returns  to  the  grower  will  strike  an  equitable  average  during  the  year. 
This  method  requires  a  considerable  sum  of  money  during  the  early  marketing 
season.  The  banks  in  the  town  in  which  this  organization  is  located  are  small ; 
it  is  therefore  impossible  for  any  one  bank  to  loan  all  the  money  which  is  re- 
quired by  the  exchange.  Sums  are  therefore  borrowed  from  various  banks  in 
the  vicinity,  and  where  necessary  outside  banks  assist  Some  years  as  high  as 
$200,000  is  required,  while  in  others  a  much  smaller  amount  is  needed.  Capital 
stock  of  this  organization,  together  with  the  surplus,  is  a  little  over  $197,000,  so 
it  is  possible  to  carry  on  considerable  part  of  the  business  with  funds  which  be- 
long to  the  organization.  In  1914  approximately  $200,000  was  required  from 
outside  sources,  the  largest  loans  secured  from  any  one  bank  being  $85,000^ 
which  was  obtained  from  a  bank  in  Philadelphia.  All  the  business  of  the  organ- 
ization is  handled  through  one  local  bank,  which  acts  as  the  financial  represen- 
tative of  the  organization.  Practically  no  difficulty  is  now  experienced  in  secur- 
ing sufficient  funds  with  which  to  carry  on  the  business.  During  the  last  few 
years  no  security  has  been  required  for  loans  other  than  association  notes,  and 
such  loans  as  are  negotiated  bear  six  per  cent  interest 

GENERAL  CONCLUSIONS. 

Many  of  the  organizations  which  have  high-credit  ratings  are  protected  by 
contracts  in  which  the  grower  agrees  to  deliver  all  of  a  given  product  to  be 
marketed  by  the  association.  The  loyal  and  regular  support  of  members  plays 
an  important  part  in  building  up  the  credit  of  a  cooperative  marketing  asso- 
ciation, and  too  much  emphasis  can  not  be  placed  upon  this  point 

Many  banks  owing  to  the  limit  set  by  law  upon  a  certain  percentage  of  the 
capital  and  surplus  which  may  be  loaned  to  any  one  individual,  can  not  furnish 
all  the  funds  which  are  required  by  the  local  marketing  association.  In  cases 
where  fhis  is  true  it  is  well  to  use  the  local  bank  as  a  medium  through  which 
loans  can  be  secured  from  nearby  banks  or  from  those  in  financial  centers. 

There  are  many  advantages  to  be  had  in  having  a  man  as  director  of  the 
organization  who  has  had  banking  experience,  who  may  even  be  a  member  of 
the  loan  committee  of  the  local  bank  through  which  the  organization  transacts 
its  business. 
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At  this  time  in  the  neighborhood  of  225  farmers'  elevators  are  using  the  Got- 
emment*s  uniform  system  of  accounts,  devised  by  the  Office  of  Markets  and 
Rural  Organization  of  the  United  States  Department  of  Agriculture,  and  indi- 
cations are  that  some  500  will  be  operating  under  this  system  within  the  nert 
six  months.  A  great  many  fruit  and  produce  associations,  cooperative  canneries 
and  other  farmers'  marketing  organizations  are  using  the  uniform  systems 
devised  by  the  department  for  these  businesses.  A  set  of  creamery  records  is 
now  being  tried  out,  and  will  soon  be  available  for  these  enterprises.  The  use 
of  these  systems  furnishes  means  wherry  it  is  possible  to  fix  the  standards  of 
efficiency  of  operation,  and  ascertain  the  rate  of  cost  of  doing  business  under 
varying  conditions.  These  uniform  records  will  also  allow  the  comparison  of 
one  business  of  a  given  type  with  another,  and  it  will  be  possible  in  many  cases 
to  increase  the  operating  efficiency  of  a  large  number  of  concerns  which  here- 
tofore have  been  conducted  in  a  manner  such  that  it  was  next  to  impossible  to 
accurately  ascertain  the  status  of  the  business  and  the  margins  on  which  it 
should  work.  The  standardization  of  the  accounting  records  and  the  economies 
which  will  be  effected  in  the  operation  of  the  businesses,  and  expert  audita, 
will  all  tend  toward  increasing  the  borrowing  capacity  and  in,  the  long  run 
result  in  an  improvement  which  will  place  on  a  stable  basis  many  farmers' 
organizations  which  have  heretofore  had  considerable  difficulty  in  securing  out- 
side assistance  in  the  financing  of  the  marketing  of  the  members'  products. 


MODERN  RETAIL  MERCHANDISING. 

By  0.  0.  PARLIN, 

Manager,  Division  of  Commercial  Research,  Advertising  Department,  The 
Curtis  Publishing  Co,,  Philadelphia,  Pa. 

Men  and  women  differ  in  their  buying.  Men  in  their  buying  are  usually 
impelled  by  one  of  four  influences : 

1.  Convenience. — ^Where  is  the  nearest  place  a  desired  article  may  be  found  1 

2.  Im^pvUe, — ^Walking  down  the  street  he  is  struck  by  a  window  display  and 
unexpectedly  makes  a  purchase. 

8.  Ciwtom.— He  goes  in  a  routine  way  to  an  accustomed  place  where  he  is 
known,  and  the  merchant  greets  him,  "Good  morning,  John,"  and  he  says, 
•*  Charge  it.  Bill,"  and  goes  away  without  encountering  any  red  tape. 

4.  Brand. — ^He  may  go  some  distance  out  of  his  way  to  find  a  desired  brand 
of  overcoat  or  hat  or  collar. 

CONVfiNIENCB  GOODS  AND   SHOPPING  IINBS. 

Women's  purchases  are  of  two  distinct  classes,  which  we  may  caU  "  conven- 
ience goods  "  and  "  shopping  lines."  Convenience  goods  comprise  notions,  cot- 
tons under  15  cents  a  yard,  stockings  for  the  children,  and,  in  general,  the  lower 
end  of  women's  purchases.  These  lines  are  bought  in  the  same  manner  as  men 
bwy— (1)  at  the  most  convenient  place,  or  (2)  by  impulse,  or  (3)  at  an  accus- 
tomed place,  or  (4)  by  brand.    There  is  little  or  no  comparison  of  values. 

Shopping  lines  in  general  comprise  the  upper  end  of  women's  purchases,  such 
as  cloaks  and  suits,  carpets,  millinery,  drapery,  and  the  better  grades  of  hosiery 
and  underwear.  In  purchasing  these  lines  a  woman  does  "want  to  compare 
values.  She  wants  to  go  to  one  store,  then  to  a  second,  then  to  a  third,  and 
after  having  seen  three  stocks,  and  having  compared  quaUty,  prtce,  and  style, 
to  make  her  choice. 
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WHAT  ICADB  THB  DEPABTMEIVT  BTOBB? 

This  tendency  of  women  to  shop  has  made  possible  the  department  store  of 
to-day.  Historically,  most  department  stores  have  grown  out  of  dry  goods 
stores,  bnt  logically  the  department  store  is  a  store  that  sells  all  lines  which 
women  bny  by  comparing  values,  whether  dry  goods,  Jewelry,  or  hardware. 

The  department  store  manager  in  judging  the  fitness  of  any  line  should  ask 
himself  two  questions : 

1.  Do  women  buy  this  line?  For  the  department  store  first,  last,  and  all 
the  time  is  a  woman's  store.  Man  is  not  a  shopper;  he  is  antishopplng,  and 
therefore  patronizes  but  little  the  organized  shopping  store. 

2.  Is  this  a  line  in  which  women  wish  to  compare  values?  If  it  is,  the  de- 
partment store  group  can  capture  the  great  bulk  of  the  trade  of  the  city;  but 
if  it  is  not  bought  by  comparison  of  values,  the  department  store  group  can 
capture  only  a  minor  portion  of  the  business,  and  the  major  portion  will  be 
scattered  among  a  multitude  of  specialty  houses  and  small  shops. 

WOMEN'S   8T0BE8. 

There  are  three  classes  of  stores  for  women's  purchases:  (1)  Department 
stores;  (2)  specialty  shops;  (3)  convenience  stores. 

In  addition  to  these  women's  stores,  there  are  men's  stores;  but  these  are 
for  the  most  part  analogous  either  to  the  specialty  shops  or  the  convenience 
stores  of  women's  lines.  Let  us  then  consider  briefly  each  of  the  three  funda- 
mental types  of  stores. 

The  department  store, — ^The  department  store,  as  already  stated,  is  founded 
on  women's  shopping,  but  it  carries  a  certain  amount  of  convenience  goods. 
As  you  approach  a  department  store  you  see  in  the  windows  dic^lays  of  cloaks, 
suits,  draperies,  and  other  shopping  lines.  When  you  step  Inside  you  find  that 
these  lines  are  on  the  second  or  the  eighth  floor,  and  that  you  must  pass  along 
counters  of  gloves,  handkerchiefs,  notions,  and  other  convenience  articles  in 
order  to  reach  the  elevator.  The  department  store  manager  has  discovered  by 
experience  that  there  is  only  about  83^  per  cent  chance  of  selling  the  woman 
who  comes  to  the  second  floor  to  look  at  cloaks  and  suits,  but  he  has  discovered 
that  if  he  can  put  enough  hurdles  loaded  with  convenience  articles  between 
the  front  door  and  the  elevators  he  can  sell  his  visitors  enough  convenience 
goods  as  they  pass  in  and  out  of  the  store  to  pay  to  wait  on  them  upstairs 
when  they  do  not  buy. 

The  problem  of  selling  convenience  goods  in  a  department  store  is  identical 
with  the  problem  of  the  convenience  shop,  for  the  department  store,  like  the 
specialty  shop,  sells  these  goods  without  a  comparison  of  value  and  secures 
trade  (1)  because  it  is  the  most  convenient  place,  or  (2)  because  it  attracts 
attention  with  its  display,  or  (3)  because  it  Is  the  customary  place  for  a 
woman  to  buy,  or  (4)  because  it  carries  the  desired  brand. 

Concentration  of  Bhopping  lines, — ^The  strictly  characteristic  thing  about  a 
department  store,  therefore,  is  the  fact  that  it  furnishes  facilities  for  women's 
shopping  and  hence  has  the  opportunity  to  sell  in  a  large  way  the  shopping 
lines.  Since  shopping  lines  are  bought  upon  comparison  of  values,  no  store 
can  secure  and  permanently  hold  a  monopoly  in  the  sale  of  any  shopping  line; 
for  women  can  not  compare  values  if  there  be  but  one  stock.  As  a  matter 
of  fact,  a  woman  appears  to  want  to  compare  values  in  three  stores.  Why 
three  I  do  not  know ;  perhaps  it  is  the  limit  of  her  endurance.  But  whatever 
may  be  the  philosophy,  it  is  evident  that  three  is  the  magic  number  in  woman's 
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Shopping;  for  in  almost  every  city  where  shopping  iines  are  carried  yon  find 
Jnst  three  important  stores  with  these  lines — seldom  less  and  seldom  more — 
until  you  reach  cities  of  25,000  population.  Then  the  number  increases  Tery 
slowly.  There  are  only  three  cities  in  the  United  States  which  have  more 
than  seven  department  stores  that,  in  our  judgment,  are  doing  more  than 
$1,000,000  of  business  each.  The  sale  of  shopping  lines,  therefore,  is  diarply 
concentrated  into  a  few  stores  in  each  city. 

DRY  G00D3  AND  READY   TO  WEAR    DCPARTIieilld 
or  ALL    DRY  60006  AND  QCNCRAL  6TORCS 


*fi.0d4,000,000 

Chart  I. 

The  sale  of  shopping  lines  is  also  concentrated  into  a  comparatively  few 
cities.  Cities  may  be  divided  into  two  classes — shopping  centers  and  suburban 
cities.  A  shopping  center  is  a  city  that  draws  more  trade  from  outside  than 
it  loses  to  other  places.  A  suburban  city  is  one  that  loses  more  trade  than  it 
draws  in  from  the  outside.  The  importance  of  the  distinction  lies  in  the  fact 
that  the  city  which  draws  trade  draws  it  in  shopping  lines,  and  hence  has  a 
group  of  shopping  stores;  while  the  city  that  loses  more  trade  than  it  draws 
loses  it  in  shopping  lines,  and  its  stores  tend  to  l>ecome  merely  shops  of  con> 
venience  goods.  The  distinction  between  shopping  center  and  suburban  has 
little  reference  to  the  sLse  of  a  city.    Some  of  the  suburbs  of  New  York  and 


Digitized  by 


Google 


COKSEBVATIOK  OF  NATUBAL  BES0UB0E8. 


627 


URBAN  GROGCRl&d 


68^ 
Total-  »  £,000,000,000 
*  Inelud«»  OroMT^  Bw*mM«  of  Dapoitmerl  SiMrM 


RURAL 
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Boston,  with  100,000  population,  are  suburban,  their  stores  for  the  most  part 
carrying  only  convenience  goods;  while  a  western  village  with  a  population 
of  2,500  is  often  a  shopping  center  to  which  10,000  people  come  to  make  their 
purchase  of  cloaks,  suits,  draperies,  and  other  shopping  lines. 

Significance  of  concentration  to  manufacturer, — ^Thus  we  find  that  shopping 
lines  are  sharply  concentrated  into  a  relatively  small  number  of  cities  and  into 
a  very  small  number  of  stores  within  each  city.  Hence  if  a  manufacturer  has 
a  shopping  line  the  number  of  stores  which  can  profitably  carry  his  line  is  so 
small  that  he  can  alford  to  cover  his  field  with  his  own  salesmen,  selling  direct. 
If,  on  the  other  hand,  the  manufacturer  has  a  convenience  line,  to  get  anything 
like  an  adequate  representation  he  must  reach  the  suburban  cities  and  the  rural 
stores.    To  him,  therefore,  the  Jobber  is  essential. 

A  study  in  volumes, — It  is  for  this  reason  a  matter  of  considerable  importance 
to  know  what  per  cent  of  the  trade  in  dry  goods  and  ladies*  ready-to-wear  is 
shopping  lines  and  what  per  cent  is  convenience  goods.  To  determine  this  we 
made  in  1912  a  study  of  the  textile  Jobbing  and  retailing  situation  in  every  one 
of  the  100  largest  cities,  and  also  in  a  considerable  number  of  minor  cities  in 
different  portions  of  the  country,  traveling  82,000  miles  and  interviewing  more 
than  1,000  manufacturers,  Jobbers,  and  retailers. 

In  each  dty  we  estimated  the  volumes  of  business  of  the  department  stores 
individually  and  added  them.  On  the  basis  of  these  estimates  we  also  made 
estimates  for  those  cities  to  which  we  did  not  go,  and  reached  the  conclusion 
that  the  total  amount  of  dry  goods  and  ready-to-wear  business  in  the  United 
States  was  in  1912  about  $2,094,000,000,  exclusive  of  that  done  by  the  catalogue 
houses. 

Of  this  $2,094,000,000  we  estimated  that  about  48  per  cent  was  done  by  about 
1,100  stores  that  do  more  than  $200,000  each,  and  that  47  per  cent  was  done  by 
a  multitude  of  small  stores  that  do  under  $100,000  of  business  each,  leaving  10 
per  cent  for  the  class  between.     (See  Chart  I.) 

Attitude  of  stores  on  direct  buying. — ^Now,  a  store  that  does  more  than  $200,000 
of  business  per  year  ordinarily  wishes  to  buy  direct,  partly  to  secure  a  portion 
of  the  middleman's  profit  and  partly  as  a  matter  of  pride.  On  the  other  hand, 
a  man  who  is  doing  less  than  $100,000  prefers  to  buy  of  the  Jobber ;  he  wants 
to  keep  his  stock  down,  and  often  he  is  financially  weak  and  leans  on  the  Jobber. 
Of  the  class  between,  some  merchants  prefer  to  buy  direct  and  some  prefer  to 
buy  of  the  Jobber.  If,  therefore,  we  divide  this  class  between  the  other  two, 
it  indicates  that  48  per  cent  of  the  textile  stores  prefer  to  buy  direct  and  52 
per  cent  prefer  to  buy  through  the  Jobber.  Of  course,  large  stores  buy  some 
things  from  the  Jobber  and  many  smaller  stores  buy  some  things  direct,  but  if 
we  offset  one  against  the  other  and  divide  the  10  per  cent  of  the  middle  class 
evenly  it  indicates  that  48  per  cent  of  textiles  goes  through  direct  channels 
and  52  per  cent  goes  through  Jobbing  channels.  But  since  shopping  lines  are 
concentrated  in  the  larger  stores,  much  more  than  48  p^  cent  of  shopping  lines 
tends  to  seek  direct  channels,  and,  conversely,  much  more  than  52  per  cent  of 
convenience  goods  seeks  an  outlet  through  the  Jobber. 

Therefore,  if  a  manufacture  has  a  shopping  line,  his  opportunity  is  so  sharply 
concentrated  in  a  small  number  of  stores  that  he  can  afford  to  use  the  direct 
selling  method  exclusively ;  but  the  manufacturer  of  a  convenience  line  finds  his 
major  outlet  through  the  Jobber.  He  does  find,  however,  that  the  volume  of 
certain  large  department  stores  is  considerable  and  that  these  stores  insist  on 
buying  direct.  As  a  matter  of  fact,  about  one-half  of  the  43  per  cent  we  have 
accredited  to  stores  doing  over  $200,000  each  is  done  by  about  200  stores,  each 
one  of  which  does  over  $1,000,000.  These  stores  ordinarily  insist  on  buying 
direct  and  the  Jobber  realizes  that  he  can  not  successfully  sell  them.    The  manu- 
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factnrer  with  a  convenience  line,  therefore,  will  ordinarily  find  it  advantageous 
to  sell  direct  to  the  200  stores  that  do  over  $1,000,000  each,  and  use  the  Jobber 
for  the  rest  of  his  distribution. 

The  MpecMty  store, — The  specialty  store  exists  primarily  for  the  purpose  of 
selling  to  those  exceptional  women  who  buy,  as  men  buy,  without  shopping. 
The  specialty  house  that  tries  to  build  a  business  on  a  shopping  principle  finds 
Itself  ordinarily  at  a  disadvantage  In  competing  with  the  more  fully  equipped 
department  store.  But  the  specialty  house  that  alms  to  develop  the  regular 
custom  of  those  women  who  do  not  enjoy  department  store  buying  finds  a  real, 
though  not  a  very  large  opportunity.  It  seems  Improbable  that  the  specialty 
shop  will  replace  the  department  store;  on  the  other  hand,  It  seems  not  at  all 
likely  that  the  department  store  will  be  able  to  entirely  supplant  the  specialty 
houses. 

OowveMenee  ttares. — Oonvenience  stores  exist  for  the  sale  of  a  great  multi- 
tude of  minor  articles  of  dally  purchase  that  are  bought  without  shopping.  The 
group  Includes  grocery  stores,  delicatessen,  meat  markets,  cigar  stores,  haber- 
dasheries, candy  shops,  small  textile  shops,  small  hardware  and  electric  supply 
stores,  and  last,  though  not  least  in  importance,  drug  stores.  The  drug  store 
originally,  as  its  name  indicates,  filled  prescriptions  and  sold  medicines,  but 
gradually  it  came  to  acquire  that  long  line  of  miscellaneous  convenience  articles 
that  do  not  fall  particularly  to  any  of  the  other  convenience  stores.  It  became, 
so  to  q;>eak,  a  residuary  convenience  store  to  sell  everything  that  was  not 
handled  by  some  other  shi^ps. 

The  problems  of  all  these  types  of  convenience  stores  are  similar,  and  may  be 
most  advantageously  studied  in  the  grocery  field,  both  because  of  the  vastness 
of  the  grocery  volume,  and  because  the  grocery  retail  system  is  more  Intensively 
and  highly  dev^oped  than  that  of  any  other  line. 

A  study  of  grocery  merchandiHng. — ^During  the  years  1914  and  1915  the 
Commercial  Research  Division  has  been  studying  the  problems  of  grocery  mer- 
chandising, having  visited  151  cities,  and  having  interviewed  over  1,000  manu- 
facturers. Jobbers,  and  retailers  in  every  portion  of  the  country.  On  account 
of  the  vast  number  of  retail  outlets,  it  was  Impossible  to  determine  accurately 
the  volume  of  retail  grocery  business,  but  at  a  conservative  estimate  the  amount 
of  food  products  passing  through  retail  channels  reaches  $4,500,000,000— more 
than  twice  the  volume  of  dry  goods  and  ladies*  ready-to-wear,  the  largest  of  all 
American  retail  lines. 

TJie  dovm-toum  store,— To  better  understand  the  problem  of  grocery  retailing, 
which  Is  the  problem  of  all  convenience-goods  selling,  let  us  visit  in  imagination 
a  typical  city. 

In  the  down-town  district  we  find,  in  the  first  place,  some  of  the  old-time 
down-town  grocery  stores.  Twenty  years  ago  the  grocer  prospered.  He  had 
an  average  cost  of  perhaps  15  per  cent  His  gross  profit  exceeded  20  per  cent 
For  his  clerk  he  got  his  pick  of  the  bright  high-school  lads.  But  times  have 
changed.  Ck)sts  have  crept  up  to  about  17  per  cent;  gross  profits  have  settled 
down  to  about  20  per  cent  He  no  longer  secures  the  bright  high-school  lad,  for 
this  lad  prefers  to  be  a  chauffeur,  or,  perchance,  to  drive  the  laundry  wagon  and 
have  the  evenings  for  the  movies.  As  costs  have  crept  up  and  the  grade  of  his 
help  has  deteriorated,  wastage  and  petty  thieving  have  Increased,  and  his  3 
per  cent  net  has  tended  mysteriously  to  disappear. 

The  fact  that  these  stores  still  remain  indicates  that  it  is  still  possible  to 
make  ends  meet  The  fact  that  as  a  class  they  appear  not  to  be  prospering  indi- 
cates that  there  is  not  much  future  for  them. 

TTie  fancy  grocery, — To  solve  the  problem  of  the  downtown  store  two  means 
have  been  tried— one,  to  secure  larger  margins;  the  other,  to  seek  greater 


Digitized  by 


Google 


630       PBOOEBDIKGB  SBCOND  PAK  AMEBIOAN  SOIBHTIFIO  00KQBE8S. 

volume.  The  former  has  given  rise  to  the  fancy  store.  In  nearly  every  con- 
munlty  there  are  some  exertional  people  who  will  pay  an  extra  price  for  the 
best,  and  there  are  many  people  who  will  buy  extrarpriced  artlclea  for  ex- 
ceptional occasions.  This  trade,  like  the  shotting  trade  of  the  textile  UneB, 
tends  to  concentrate,  but  unlike  the  shopping  lines,  the  goods  are  boui^t  with- 
out comparison  of  value,  hence  there  is  nothing  to  prevent  a  ahngle  stove 
securing  a  monopoly  and  frequeatly  a  single  grocer  does  stcure  a  markeA 
leadership  if  not  a  positive  monopoly  of  fancy  lines.  The  chief  difflcnlty  witli 
these  stores  is  to  secure  sufficient  volume  and  to  supplemeot  the  rather  limited 
trade  in  fancy  groceries.  In  many  large  cities  the  fancy  grocers  have  added 
wines  and  liquors. 

The  large  food  store.— The  second  method  has  been  to  sedc  volume.  Tkm 
grocery  trade,  like  all  convenience-goods  trade,  tends  to  scatter  among  a  mnll^ 
tude  of  small  shops,  but  to  some  extent  diis  tendency  may  be  OTMroeme  if  a 
downtown  store  offers  sufficient  inducement  in  price,  serviee,  er  nwrchnndten. 
That  this  can  be  done  in  the  grocery  fl^d  has  been  demonstrated  in  Providenei; 
Toledo,  Norfolk,  and  a  few  other  cities;  and  tt»  large  downtown  drug  stoie 
Is  a  ftimillar  institution  in  many  citiefl. 

The  grocery  department  of  the  department  store. — ^In  addition  to  these  three 
types  of  downtown  groceries  one  sometimes  finds  a  grocery  department  in  the 
department  store.  The  department  store  manage  sometimes  institutes  a 
grocery  department  with  the  thought  that  it  wUl  attract  other  trade  to  hie 
store ;  women  will  come  to  buy  groceries  and  will  linger  to  look  at  cloaks  anA 
suits.  But,  as  explained  above,  cloaks  and  suits  are  not  bought  in  that  man- 
ner. Women  go  to  the  department  stores  primarily  because  they  want  to  look 
at  cloaks  and  suits  and  other  shopping  lines.  While  ttere,  tneidetttaUy  th^ 
may  buy  groceries.  That  is,  the  department  store  may  sell  groceries  in  the 
same  manner  as  other  stores  sell  them,  by  being  the  most  convenient  plaee  or 
by  attractive  displays  or  by  becoming  a  customary  place  for  daily  purdtoaes  er 
by  carrying  desired  brands. 

It  is  a  mere  incident  that  the  grocery  department  is  the  department  store^ 
and  it  may  be  any  one  ot  the  tliree  types  of  grocery  sttures  Just  moitloned.  It 
may  be  a  private  brand  department  with  the  aid  of  wines  and  Uquors.  More 
often  it  is  the  large  food  shc^.  Most  often  it  is  neither  one  nor  the  othwr, 
but  like  the  old-time  down-town  grocery  halfway  tries  for  margin  on  private 
brands,  halfway  seeks  volume,  and  between  the  two,  little  nM>re  than  makes 
end  meet. 

The  suburban  stores. — ^Having  covered  the  down-town  group  of  grocery  stores 
we  may  feel  that  we  are  ready  to  move  on  to  the  next  city,  but  if  we  chance 
to  look  in  a  telephone  directory  we  are  apt  to  find  listed  about  one  groc^y 
store  for  every  400  of  population,  and  if  we  look  in  a  dty  directory  we  may 
find  half  again  as  many.  That  is,  in  a  city  of  400,000  popialation  we  may  find 
i,000  groceries  listed  in  the  telephone  directory  and  1,500  listed  in  the  city 
directory,  and  if  any  considerable  volume  of  business  be  assigned  to  each  of 
this  multitude  of  stores  it  becomes  obvious  that  the  down-town  group  is  a 
minor  factor.  In  a  city  of  400,000  population  the  down-town  group  is  apt  to 
do  about  10  or  15  per  cent  of  the  business  of  tlie  dty,  and  rarely  does  more 
than  25  per  cent  In  a  city  of  25,000  the  down-town  group  is  likely  to  do  25 
per  cent,  but  rarely  50  per  cent  of  the  business. 

T?ie  comer  grocer  seeks  mor^Ffii.— The  outside  stores  are  of  two  types— the 
**  comer  store  '*  and  the  '*  chain  st^Hre.**  The  real  problem  of  grocery  retailing 
may  be  seen  in  the  small  comer  store.  Let  us  take  one  that  has  $200  a  week 
coming  in  and  $85  a  week  ei^ienses— 17  per  cent  expense;  20  per  cent  gross, 
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with  a  8  per  cent  marglB  wMch  tends  to  diaappear  in  wastage  and  petty  tliiev- 
iDg,  Let  ns  assume  tliat  we  baye  a  smart  man  in  charge,  and  he  asks  himself 
the  qoesticm,  "Can  I  not  in  some  way  make  money  In  this  store?  My  gross 
margin  is  20  per  cent,  but  on  many  lines  I  might  get  25  per  cent  I  will  posh 
those  lines  that  have  the  l<mger  margin.'*  So  when  a  customer  calls  for  tea 
te  s^ls  the  tea  that  bears  the  longest  margin,  and  when  a  customer  asks  for 
lea  that  bears  a  short  margin,  he  tactfully  urges  him  to  try  his  favorite  brand 
which  bears  the  long^  margin.  Apparei^y,  he  succeeds  in  this  salesmanship, 
for  the  customers  take  the  tea  he  offers  and  does  not  return  to  complain  of  the 
quality  of  the  tea.  The  real  trouble  is  that  the  customer  does  not  return  for 
tea  at  all«  but  simply  buys  tea  at  some  otbw  store.  Hence,  in  spite  of  his 
derer  salesmanship,  or,  perhaps  more  accurate,  because  of  his  clever  sales- 
maniriiip,  his  trade  mysteriously  drifts  away,  and  as  his  volume  sinks  his 
expenses  rise,  and  even  witibi  Uie  long^  margin  he  is  no  better  off  than  before. 

The  comer  grocer  BcekM  volume, — If  the  grocer  is  really  smart  he  will  recog- 
nise the  failure  of  this  plan,  and  will  say  to  himself,  *'  I  am  going  to  seek,  not 
greater  margin,  bet  greats  volume.  I  now  sell  4200  a  week  with  |35  expense. 
If  I  could  sell  anything  more  than  $200  per  we^  without  increasing  my  expense, 
the  entire  gross  on  the  additional  sales  would  be  net.  If  I  could  sell  $300  of 
merchandise  at  $85  expense,  the  entire  20  per  cent  gross  on  the  extra  $100 
w>o«ld  be  net,  and  I  would  have  $20  a  week  net,  and  this  would  not  be  a  bad 
business."  But  how  can  he  get  volume?  In  the  first  place,  he  must  sell  what 
IMople  want  Pertunis  he  takes  all  the  kinds  of  tea  home  and  tastes  them,  and 
hcoestly  recommends  to  his  customer  the  kind  that  best  pleases  his  own  palate ; 
but  his  taste  is  the  taste  ot  only  one  man  and  may  be  at  variance  with 
his  entire  commuiKlty«  The  manufacturer  who  has  advortised  to  100,000,000 
people,  and  sucoeeded  in  getting  any  considerable  portion  of  the  rational 
market.  Is  the  one  who  has  most  successfully  found  the  average  taste.  Hence, 
If  our  grocer  be  really  a  shrewd  man,  instead  of  studying  tea,  he  will  study 
what  is  called  for,  and  sell  to  every  customer  that  brand  which  most  customers 
are  demanding,  on  the  theory  ttiat  that  will  be  most  likely  to  produce  return 
orders.  For  in  the  grocery  business  individual  sales  are  of  such  small  amounts 
that  the  margin  of  profit  on  any  one  sale  is  inconsequential,  and  money  can  be 
made  only  by  repeated  orders  of  regular  customers.  Our  grocer,  therefore,  is 
setting  what  is  wanted ;  and  where  national  advertising  lias  been  strongly  used, 
advertised  brands  are  demanded. 

He  must  also  run  the  kind  of  a  store  that  liis  comnninity  wants— neat,  clean, 
sanitary.  He  must  furnish  the  kind  of  service  his  community  is  willing  to  pay 
for,  he  accurate  tn  his  accounts,  make  the  best  of  his  opportunities  for  window 
displays.  Let  us  assume  that  lie  sells  what  people  want,  that  he  runs  the  kind 
of  store  that  people  are  willing  to  patronize,  and  that  he  gets  the  extra  $100 
of  business. 

Tlie  next  question  is,  How  can  he  maintain  his  expenses  at  $85?  Light,  heat, 
rent,  teleiAione,  may  all  be  the  same.  If  lie  tickles  the  old  horse  with  the 
whip  it  may  deliver  a  big  load,  but  how  can  he  handle  the  congestion  of  cus- 
tomers in  tlie  ru^  hours?  He  finds  that  he  must  speed  up  liis  sales.  He  must 
learn  to  be  polite  vrithout  stopping  to  talk  about  the  Fair  or  the  baby.  He 
must  seH  Mrs.  Smith  one  thing  and  Mrs.  Jones  something  else  promptly.  He 
finds  that  he  has  no  time  to  push  anybody's  brand — his  own,  the  jobbers,  or 
the  manufacturers.  The  only  tiling  that  he  has  time  to  do  is  to  push  out  that 
merchandise  whidi  moves  tixe  quickest  and  which  will  most  certainly  bring 
the  customers  back  fbr  return  orders.  This  grocer  has  discovered  the  key  to 
Success  in  retailing— the  problem  of  increasing  volume  and  holding  expenses 


Digitized  by 


Google 


632       PBOOEEDIKGS  SECOND  PAN  AMBBIOAN  SOIENIIFIO  C0NQBE88. 

down.  He  has  become,  frankly,  an  order  taker  because  he  has  found  that  it  Is 
order  taking  that  pays  heat.  This  is  equally  true  of  the  large  downtown  store^ 
If  you  visit  one  of  these  large  food  stores  you  will  find  that  they  are  selling  a 
large  quantity  of  unbranded  staples,  such  as  potatoes,  and  are  selling  their 
private  brands  in  those  lines  in  which  national  advertising  has  not  been 
strongly  enough  used  to  secure  a  consumer  demand,  such  as  canned  vegetables 
and  spices ;  but  the  most  striking  thing  about  the  store  is  that  it  \b  almost  an 
exhibition  room  of  well-known  brands.  That  is,  the  large  food  store  to  succeed 
must  get  volume  and  to  get  volume  must  sell  what  people  want,  and  wh^^ 
national  advertising  has  been  effectively  used  people  want  advertised  brands. 

T?ie  c?iain  store, — ^But  how  about  the  chain  store?  The  smart  man  whom  we 
took  as  an  example  when  he  made  a  success  of  the  comer  store,  when  he  made 
his  $20  a  week  net  profit  said:  "This  is  not  a  bad  business,  but  I  ought  to 
have  two  of  them.'*  Then  he  wanted  4,  then  8,  and  gradually  he  grew  until 
he  had  about  20;  and  then  with  confidence  in  himself  rapidly  expanded  and 
developed  a  chain  of  several  hundred  outlets.  But  in  order  to  make  a  success 
of  the  chain  he  must  make  a  success  of  each  unit  and  the  probl^n  of  making  a 
success  of  the  unit  is  essentially  the  problem  stated  above  for  the  comer  store. 
He  must  get  volume  in  proportion  to  expense  and  to  get  volume  he  must  s^ 
what  people  want  Where  no  particular  brand  is  desired  he  may  sell  his  own 
brand  or  unbranded  merchandise,  but  where  any  brand  is  d^nitely  demanded 
he  can  not  afford  to  do  otherwise  than  handle  it,  for  it  \b  quite  as  true  of  the 
chain  store  as  of  the  individual  grocer  that  it  does  not  have  time  to  push 
anybody's  brand.  Its  problem  is  to  sell  as  speedily  and  efficiently  as  possible 
those  brands  which  will  most  certainly  dev^op  customers. 

So  it  is,  too,  with  grocery  departments  of  department  stores.  Those  that  are 
seeking  to  escape  the  rut  of  grocery  retailing  through  volume  are  selling  what 
people  want,  seeking  profits  in  larger  volume  and  low  expense  rather  than  in 
longer  margins. 

THB  DEPABTICENT  STOBB  AND  ADVXBTISBD  BRANDS. 

But  turning  from  the  grocery  field  where  we  have  found  that  the  key  to 
success  in  selling  convenience  goods  is  order  taking  let  us  consider  the  situation 
in  dry  goods  and  ready-to-wear,  where  the  problem  is  that  of  shopping  lines. 
What  is  the  attitude  of  department  stores  toward  selling  branded  merchandiseY 

In  general,  the  attitude  depends  upon  the  store's  cost  of  doing  business.  The 
store  with  a  low  cost  that  can  make  a  profit  on  advertised  brands  is  usually 
pleased  to  carry  them.  The  store  that  for  any  reason  has  high  costs  feels  it 
necessary  to  sell  noncompetitive  merchandise  in  order  to  hold  its  own  in  compe- 
tition witli  stores  of  lower  cost  and  in  order  to  get  above  its  own  high  cost  of 
doing  business. 

Costs  of  doing  business  vary  according  to  three  things :  First,  the  larger  the 
city  the  higher  the  cost ;  second,  the  farther  from  the  central  markets  the  higher 
the  cost;  and  third,  individual  stores  vary,  depending  partly  on  the  skill  of 
management  and  partly  on  the  grade  of  merchandise,  for  in  general  the  higher 
the  grade  of  m»*chandise  the  higher  the  costs  are  likely  to  be. 

The  problem  of  the  department  store. — In  general,  the  problem  of  the  d^^art- 
ment  store  Is  the  same  as  that  of  the  convenience  goods  store  in  the  great 
fundamental,  which  is  that  to  make  a  profit  it  is  essential  to  get  volume  in 
proportion  to  expense,  and  to  get  volume  it  is  necessary  to  sell  what  people 
want;  and,  where  national  advertising  has  been  effectively  used,  people  want 
advertised  brands.  In  lines  where  advertising  has  not  been  used,  the  depart- 
ment store  can,  of  course,  effectively  sell  unbranded  merchandise  or  private 
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brand  goods,  but  where  a  definite  consumer  demand  has  been  created  for  a 
manufacturer's  brand,  any  insistence  upon  the  part  of  the  dQ;>artment  store  on 
its  own  brand  is  apt  to  lead  to  a  curtailment  of  volume  and  therefore  to  an 
increase  in  cost 

A  new  department  store  starting  in  a  community  most  easily  gets  a  start  by 
pushing  the  advertised  brands,  and  a  well-established  department  store  seeking 
to  expand  its  volume  finds  the  line  of  least  resistance  in  advertised  brands. 
Hence  a  department  store  to  increase  it  own  volume  or  to  protect  itself  against 
inroads  from  a  competitor  who  is  pushing  advertised  brands,  finds  it  advan- 
tageous to  sell  fairly  those  lines  of  advertised  merchandise  which  have  quality 
and  for  which  a  consumer  demand  has  been  created. 

The  advisability  of  doing  this  is  more  evident  from  the  fact  that  the  de- 
partment-store volume  of  business  for  any  city  is  at  any  given  time  a  fairly 
definite  amount  that  is  determined  by  the  economic  conditions  surrounding  a 
city.  For  every  one  of  the  100  largest  cities  we  estimated  the  volume 
of  department-store  business,  and  also  estimated  a  trading  population ;  that  is, 
the  number  of  men,  women,  and  children  who  were  represented  by  the  people 
who  came  into  this  city  to  buy  shopping  lines.  Dividing  the  trading  popula- 
tion into  the  department  store's  volume  of  business,  it  was  found  that  the 
average  per  capita  expenditure  was  $80M.  Some  cities  were  higher,  others 
lower,  but  the  interesting  fact  portrayed  by  the  figures  was  that  in  practically 
every  case  of  variation  from  normal  an  economic  reason  could  be  found  for  the 
variation. 

These  figures  made  it  apparent  that  within  any  givoi  area  the  volume  of  de* 
partment-store  business  is  a  fairly  definite  quantity.  In  such  a  territory  there 
is  in  the  hands  of  the  women  a  certain  definite  amount  that  they  may  spend. 
Of  that  a  fairly  definite  proportion  will  seek  the  channels  of  concentrated  trade 
and  a  fkirly  definite  proportion  will  be  spent  in  specialty  houses  and  con- 
venience stores. 

How  to  increase  department-^tore  volume  for  a  dtp. — ^In  a  city  where  depart- 
ment-store methods  have  been  fully  developed  the  volume  of  department-store 
business  can  be  materially  increased  in  only  one  of  three  ways : 

First  By  increasing  the  population  or  improving  transportation  facilities, 
so  that  a  larger  number  of  people  can  advantageously  come  to  the  center. 

Second.  By  increasing  the  prosperity  of  the  community,  so  that  a  larger 
amount  of  money  is  in  the  hands  of  the  pe(^le  to  spend. 

Third.  By  the  addition  of  new  lines  to  the  department  stores. 

Recently  in  a  large  American  city  a  material  expansion  in  department-store 
activity  took  place.  Ten  million  dollars  of  additional  business  was  needed 
to  render  profitable  the  new  buildings  and  the  expanded  stocks.  But  the  de- 
partment-store group  of  this  city  was  already  receiving  the  full  amount  that 
that  conununity  had  to  spend  in  the  channels  of  concentrated  trade.  No  new 
methods  of  display  or  exploitation  were  able  to  produce  the  amount,  and  dis- 
aster was  inevitable. 

nCFQBTANCB  OF  HXBOHANTS. 

We  would  not  be  understood  as  minimizing  the  value  of  the  service  that  has 
been  performed  by  the  great  leaders  in  retail  merchandising.  A  few  leaders 
have  shown  the  way ;  many  others  have  followed  and  have  adapted  the  methods 
of  the  leaders  to  meet  local  conditions,  and  departmait-store  methods,  as  they 
exist  to-day,  are  the  creation  of  many  able  minds.  But  the  point  I  wish  to  make 
is  that  certain  economic  conditions  render  possible  a  certain  volume  of  con- 
centrated trade,  and  the  service  which  our  great  merchandising  leaders  perform 
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is  in  supplying  facilities  for  shopping  trade,  and  when  the  facilities  are  offered 
the  trade  comes  naturally. 

Since,  then,  the  volume  of  business  of  the  department-store  group  is  a  fixed 
amount,  and  the  small  group  of  stores  are  competing  among  themselves  tcr  the 
major  share  of  this  fixed  total ;  that  store  which  best  caters  to  the  wants  of  its 
oommunity — ^tiiat  is,  the  store  which  most  efficiently  sells  the  merchandise  iJbe 
community  wants  in  the  manner  in  which  it  wants  it  sold — ^is  the  one  that 
gains  in  volume,  and  any  store  that  tries  to  sui^lant  well-known  brands  witii 
private4)rand  merchandise  is  likely  to  face  a  shrinking  volume  and  an  increased 
selling  oott 

WHAT  IS  ▲   lOEBCHANT? 

But  sometimes  a  merchant  says,  "  If  I  sell  advertised  brands  I  become  a  mere 
slot  machine."  That  man  has  misunderstood  the  definition  of  a  merchant  He 
defines  a  merchant  in  his  own  mind  as  a  judge  of  merchandise,  a  man  who 
tastes  tea  and  estimates  the  picks  and  counts  of  a  fabric.  But  the  dictionary 
defines  a  merchant  as  a  man  who  buys  and  seUs,  and  practical  business  proves 
the  definition  correct 

The  function  of  a  merchant  is  not  to  study  merchandise,  but  to  study  human 
wants  and  how  most  efficientiy  to  meet  them.  Old-time  merchandising  consisted 
in  pushing  a  product  out  The  manufacturer  pushed  it  out  to  the  jobber,  the 
jobber  by  his  salesmanship  pushed  it  out  to  the  retailer,  and  the  retailer  in 
turn  pushed  it  out  to  the  community. 

MODERN  IfEBCHANDISlNG. 

Modem  mefchaadising,  on  the  otiier  Jhand,  is  the  merchandising  ijt  pulL  The 
manufacturer  appeals  to  the  consumer,  w1k>  makes  his  demand  on  the  retailer, 
and  he  in  turn  on  the  jobber,  and  the  jobber  in  turn  on  the  manufacturer. 
This  change  is  strikingly  illustrated  in  the  automobile  industry.  Ten  years  aipo 
tiie  retailer  sold  what  he  pleased.  If  he  were  an  ex*bicycle  man  he  looked  over 
the  mechanics  of  a  oar  and  said,  "*  This  is  the  best  car ;  I  will  recommend  it** 
If  he  were  nephew  of  a  rich  unde  he  went  to  New  York,  was  etttertained  at  a 
show,  and  said,  ''That  is  the  liest  group  of  fellows;  I  will  sell  their  car.'*  In 
any  case,  he  sold  to  his  community  that  whidi  he  had  to  offier. 

But  to-day  when  one  travels  the  country  over  and  asks  in  each  city  what  is 
the  order  of  sales  of  automobiles  in  this  city,  he  finds  that  tlie  order  of  sales 
of  cars  in  practically  all  cities  of  importance  is  almost  idmiticai  so  far  as  the 
leading  six  or  ^^t  cars  are  concerned.  That  is,  the  influenoes  to-day  selling 
autcmiobiles  are  not  local  influences,  but  nationaL  The  three  national  influ- 
ences are :  First,  tlie  merit  of  the  product ;  second,  tiie  strength  of  the  national 
advertising;  third,  the  ^Idency  of  tiie  national  sales  organisation* 

Does  this  mean  that  the  dealer  is  an  Inconsequental  factor?  By  no  means. 
But  it  does  mean  tiiat  tiie  strong  dealer  finds  that  he  can  sell  a  bigger  volume 
and  therefore  make  more  money  by  handling  a  nationally  popular  car,  and  he 
seeks  a  leading  company.  Every  company  wants  the  strongest  dealer;  hence, 
impelled  by  self-interest,  strong  companies  and  strong  dealers  gravitate  together 
and  develop  business  to  the  mutual  profit  of  each  other.  So,  too,  in  every  line 
of  merchandise  it  is  equally  true  that  it  is  to  the  interest  of  the  dealer  to  link 
his  selling  ability  to  the  merchandise  of  the  manufacturers  who  create  a  favor- 
able presumption  on  the  part  of  the  buying  public. 

We  may  talk  about  manufacturers,  Jobbers,  and  retailers,  but  in  the  last 
analysis  the  consumer  is  king.  His  whim  makes  and  unmakes  manufacturers. 
Jobbers,  and  retailers.  Whoever  wins  his  confidence  wins  the  game.  Whoever 
loses  it  is  lost 
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THB  DBYBLOPMENT  OF  A  BfARKBT  NEWS  SmtYICS. 

By  WELLS  A.  SHBBMAN, 
SpeciaUst  in  Market  Surveys,  United  States  Department  of  Agriculture, 

May  I  preface  the  remarks  which  will  be  offered  on  this  subject  with  the 
suggestion  that  need  of  accurate  knowledge  of  values  is  as  old  as  the  human 
race?  In  fact,  we  are  taught  that  ignorance  of  food  values  precipitated  the  first 
tragedy  In  human  history.  The  earliest  horticulturist  of  whom  we  have  any 
record  is  reputed  to  have  possessed  a  garden  unrivaled  in  its  beauty  and 
productiveness,  but  he  lost  it  all,  suffered  financial  and  moral  bankruptcy, 
and  was  dispossessed  because  he  Invested  unwisely  In  a  promising  new  fruit 
The  fact  that  his  partner  urged  him  to  go  into  this  ruinous  venture  proves  that 
Ignorance  of  true  market  values  was  well-nigh  imiversal  at  that  period.  This 
pair  secured  an  absolute  monopoly  of  the  product  in  which  they  speculated, 
but  they  furnish  Incontrovertible  evidence  that  even  monopolistic  advantages 
may  l>e  purchased  at  too  high  a  price. 

Their  children,  reduced  to  poverty  through  their  parents'  ignorance  or  lack 
of  Judgment,  have  spent  the  ages  which  have  intervened  since  that  sad  inci- 
dent In  striving  so  to  buy  and  sell  that  each  might  secure  a  profit  for  himself, 
lrre£q;)ectlve  of  his  brother*8  welfare.  Each  has  guarded  as  precious  secrets 
his  knowledge  of  the  sources  of  wealth*  his  knowledge  of  values,  and  his  knowl- 
edge of  the  market  To  make  public  information  which  he  could  use  to  his  own 
business  advantage  has  been  farthest  from  his  thought. 

The  story  of  the  one  completely  successful  corner  in  the  grain  market,  which 
was  seven  years  in  developing  and  which  held  good  for  seven  more,  is  familar 
to  us  all,  but  possibly  we  have  not  analyzed  the  economics  and  the  business 
organization  of  that  situation  as  Its  importance  would  Justify.  Have  we 
realised  the  fidl  significance  oi  the  fact  thst  the  wmn  of  immovat^  moral 
courage  and  lrref»roa<diable  private  life,  who  combined  in  so  rare  a  degree  the 
statistician,  the  executive,  the  politiciaii,  and  tiie  financier,  did  not  divulge 
his  plan  of  campaign  to  the  public  until  after  he  had  secured  the  financial 
backing  of  the  only  power  at  once  capable  ot  pntting  his  pinn  into  execution 
and  of  crushing  all  business  rivals? 

May  I  emphasize  the  fact  that  during  the  14  years  that  the  Bgyptian  Gov- 
ernment was  actively  engaged  in  the  grain  business  under  the  direction  of  the 
patriarch  Joseph,  a  moot  efficient  market  news  service  was  maintainedt  Init 
under  such  conditions,  that  its  benefits  redounded  to  the  seller  exclusively? 

During  the  seven  years  of  plenty  it  was  widely  known  that  the  Government 
stood  ready  to  take  all  the  grain  not  absolutely  needed  for  current  consumption. 
Probably  no  student  of  modern  business  organization  or  of  price  statistics  will 
doubt  that  food  prices  must  have  been  maintained  at  high  levels  under  such 
market  conditions.  With  a  buyer  of  unlimited  absorbing  power,  seeldng  to 
acquire  for  cash  as  much  as  possible  of  each  succeeding  crop,  the  price  to  the 
populace  must  have  approached  the  limit  of  their  ability  to  pay.  The  trans- 
portation facilities  offered  by  the  Nile  Inrought  the  Government  offer  home  to 
the  remotest  purchaser.  It  was  virtually  an  f.  o.  b.  price  at  point  of  origin 
which  Joseph  quoted. 

Who  can  doubt  that  the  economic  condition  of  tiie  consuming  masses  brought 
about  by  the  maintenance  of  speculative  prices  during  the  seven  years  of  hoard- 
ing was  a  most  potent  factor  in  so  emphasizing  the  distress  which  followed 
in  the  years  of  scarcity  that  the  populace  was  compelled  not  only  to  sacrifice 
all  its  tangible  property,  but  finally  to  sell  itself  into  absolute  slavery  for  food. 
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The  people  went  Into  slavery  when  face  to  face  with  starvation,  hoping  that 
the  Government  would  feed  them  for  their  labor,  although  as  freemen  they 
could  not  earn  enough  to  buy  grain  at  the  Government's  quotation.  We  are 
prone  to  complain  of  unstable  and  fluctuating  food  prices.  We  think  it  a  hard- 
ship that  prices  rise  and  fall  in  response  to  causes  which  are  not  evident  to  the 
consumer  and  of  wliich  he  has  no  means  of  informing  himself,  but  I  fancy 
that  during  those  years  a  little  fluctuation  in  food  prices  would  have  be^i 
hailed  as  a  blessing.  Quotations  were  only  too  uniform,  unvarying,  and  au- 
thoritative. 

Thus  we  learn  not  only  that  the  first  dire  calamity  to  the  race  resulted  from 
an  insufficient  knowledge  of  values,  but  that  the  conmion  people  of  a  great  and 
prosperous  nation  were  brought  to  ruin  and  to  slavery  through  the  operation 
of  a  marketing  agency  supplied  with  ample  funds  and  an  information  service 
which  was  absolutely  accurate  and  comprehensive.  This  marketing  agency 
enjoyed  the  benefit  of  a  crop-forecast  service  which  stands  unique  and  unrivaled 
in  its  perfection,  but  this  merely  emphasizes  the  fact  that  all  market  news  may 
be  most  distressing  when  it  is  most  accurate  and  authoritative,  and  that  it  is 
better  to  have  no  information  than  to  be  supplied  with  the  most  accurate  infor- 
mation if  this  is  enjoyed  by  one  side  of  the  market  only  or  emanates  excla- 
sively  from  interested  sources. 

It  must  be  admitted  that  the  monopoly  behind  the  news  service  was  the  real 
factor  of  danger.  A  point  to  be  emphasized  in  this  connection  is  that  infor- 
mation on  markets  and  on  supply  and  demand  has  seldom,  if  ever,  been  made 
public  as  a  purely  disinterested  service,  and  that  the  first  governmental  ac- 
tivity in  this  field  was  on  behalf  of  a  governmental  monopoly — ^not  as  an  aid 
to  free  and  untrammeled  private  enterprise. 

SOXTBCBS  OF  INTOBlfATION. 

To-day  all  information  concerning  supply  and  demand,  which  is  accumulated 
or  published  by  private  agencies  is  viewed  with  suspicion  by  the  public.  It 
\n  almost  certain  that  such  agencies  are  financially  interested  in  the  products  or 
the  markets  concerning  which  their  information  is  compiled.  It  is  very  diffi- 
cult for  those  engaged  in  business  to  make  statements  concerning  their  own 
affairs  which  are  not  colored  by  their  interests. 

On  the  other  hand,  information  secured  through  official  agencies  has  been 
po  slowly  acquired  and  disseminated  that  it  usually  is  of  comparatively  little 
value  to  the  producer,  who  is  confronted  with  the  necessity  of  realizing  quickly 
on  his  crop.  It  is  probably  for  these  reasons  that  the  activities  of  modem  gov- 
ernments in  accumulating  and  publishing  statistics  on  supply  and  demand 
have  been  confined  largely  to  the  staple  crops. 

Every  civilized  Government  recognizes  the  need  of  world-wide  information 
concerning  the  potential  supply  of  bread,  as  reflected  In  the  acreage,  condition, 
and  yield  of  the  cereal  crops.  The  establishment  of  the  International  Institute 
of  Agriculture  at  Rome  was  a  recognition  on  the  part  of  all  the  nations  there* 
represented  that  both  those  having  grain  to  sell  and  those  under  the  necessity 
of  purchasing  are  benefited  by  an  interchange  of  information  concerning  pros- 
pective supplies.  Such  information  is  invaluable  in  forecasting  the  probable 
movement  of  breadstuffs  in  the  general  commerce  of  the  world,  but  the  informa- 
tion concerning  each  country  must  be  secured  and  disseminated  by  a  local 
agency  within  that  country  and  through  machinery  which  can  be  made  to 
move  more  quickly,  if  it  is  to  be  of  service  to  the  average  producer  in  the 
prompt  and  intelligent  disposition  of  his  individual  crop. 
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Such  price  information  concerning  the  cereal  crops  as  is  now  available  origi- 
nates principally  in  the  various  grain  exchanges.  An  active  demand  on  the 
part  of  export  buyers  or  millers  is  felt  immediately  on  the  exchanges,  where 
quotations  fall  and  rise  in  sympathy  with  these  and  other  influences.  The 
exchange  quotations  are  in  turn  distributed  telegraphically  to  every  grain  center 
in  the  world.  In  this  country  they  form,  in  a  general  way,  the  basis  for 
the  great  bulk  of  small  spot  transactions ;  that  Is  to  say,  most  of  the  sales  of 
individual  crops  are  based  rather  definitely  upon  the  prices  prevailing  on  one 
of  the  great  grain  exchanges. 

Svch  a  system  of  price  quotations,  and  of  buying  and  selling  based  upon 
those  quotations,  is  possible  only  in  the  case  of  staples,  or  of  products  which 
can  be  bought  and  sold  upon  fixed  grades  or  definite  description  for  future 
delivery.  Within  certain  limits  they  answer  a  useful  purpose.  There  is  no 
reason  to  doubt  that  the  publication  of  official  statistics  and  forecasts  of  grain 
production  and  the  system  of  buying  and  selling  for  future  delivery  have 
together  tended  to  stabilize  grain  prices.  This  insures  to'  the  man  who  must 
sell  at  harvest  a  price  which  more  nearly  approximates  the  average  price 
of  the  year  than  he  would  be  able  to  get  if  such  information  on  supply  and 
prices  was  not  made  public. 

It  is  probably  fair  to  say  that  the  market  news  concerning  cereal  crops  which 
is  now  available  is  in  the  main  derived  from  official  sources  in  so  far  as  present 
and  prospective  supplies  are  concerned,  while  practically  all  market  price  infor- 
mation is  derived  from  private  sources  and  disseminated  by  private  or  business 
agencies. 

DIFFERENCE  BETWEEN   STAPLES  AND  PERISHABLES. 

In  the  United  States  the  producers  of  fruit  and  vegetable  crops  have  been 
heavy  sufferers  because  of  the  tremendous  fluctuations  in  prices  of  these  prod- 
ucts from  year  to  year  and  within  short  periods  in  the  same  season.  Improved 
methods  of  transportation  have  stimulated  the  production  of  many  perishable 
crops  at  great  distances  from  the  principal  points  of  consumption,  so  that  the 
aggregate  movement  of  these  products  exceeds  in  market  value  the  merchantable 
surplus  of  several  of  the  staples. 

These  fruits  and  vegetables  must  be  disposed  of  immediately  after  they  are 
harvested.  Many  of  them  can  not  be  held  upon  the  farm  for  24  hours  without 
very  serious  deterioration.  This  means  that  they  must  start  upon  their  Journey 
to  market  as  soon  as  they  come  from  the  field.  The  producer  has  little  time  in 
which  to  choose  between  the  various  markets  which  may  be  within  reach.  He 
must  decide  upon  a  destination  and  start  his  car  immediately.  The  railroads 
grant  certain  diversion  privileges  which  permit  a  shipper  to  choose  between  a 
number  of  markets  for  a  limited  time  after  his  products  have  begun  their 
journey.  But  it  is  probable  that  the  final  destinations  of  a  vast  majority  of  the' 
carloads  of  the  more  highly  perishable  products,  such  as  strawberries,  are  de- 
termined within  24  hours  after  the  fruit  is  gathered. 

This  shows  how  great  is  the  need  of  the  fruit  or  vegetable  producer  for  in- 
formation on  market  conditions  in  a  number  of  different  cities  at  the  very  last 
hour  within  which  the  destination  of  a  shipment  remains  under  his  controL 
To  emphasize  this  fact  it  is  only  necessary  to  remember  that  a  congestion  of 
any  of  these  products  at  any  one  market  may  result  in  disastrously  low  prices, 
while  markets  which  could  have  been  as  easily  reached  are  receiving  relatively 
small  supplies  which  are  bringing  satisfactory  prices.  A  tremendous  over- 
supply  in  one  market,  attended  by  ruinous  prices,  may  be  followed  in  less  than 
a  week  by  a  scarcity  in  that  market,  accompanied  by  relatively  high  prices. 
In  fact,  such  conditions  are  bound  to  obtain  if  shippers  as  a  class  do  not  have 
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definite,  accurate,  and  timely  information,  not  only  as  to  the  conditions  exigting 
in  a  large  number  of  loarkets  at  the  same  time,  bat  as  to  the  shipments  lito^ 
to  readi  those  markets  at  the  same  time  as  their  own. 

FRIVATS  SOUBCES   OF  INTOBICATION. 

Until  within  the  past  season  such  machinery  as  has  existed  in  the  United 
States  for  accumulating  and  distributing  market  data  concerning  perishable 
crops  has  been  built  up  by  the  wholesale  distributing  agencies  on  the  one  hand 
and  organizations  of  producers  on  the  other.  Trade  papers  may  in  general  be 
said  to  represent  the  interests  of  the  dealers.  Practically  all  the  information 
heretofore  published  concerning  supplies  and  prices  in  the  principal  markets 
has  been  accumulated  from,  by,  and  in  the  interest  of  "  the  trade,"  this  term 
including  in  a  general  way  all  those  handlers  of  the  products  between  the  pro- 
ducer and  consumer. 

The  stronger  and  more  successful  producers'  organizations  have  endeavored 
to  improve  conditions  by  an  exchange  of  information  among  their  members  to 
assist  in  the  distribution  of  their  products,  or  by  control  of  the  distribution 
through  the  organization  itself.  Some  of  these  associations  have  been  able  to 
place  their  own  representatives  in  certain  of  the  principal  markets  to  secure 
disinterested  reports,  but  in  the  main  they  have  been  compelled  to  rely  upon 
such  price  quotations  as  were  furnished  by  the  particular  commission  mer- 
chants or  brokers  in  each  city  with  whom  they  elected  to  do  business. 

GBOWTU  OF  F.   O.   R.    SALES. 

The  dissatisfaction  of  shippers  with  such  price  quotations  as  were  available, 
and  the  danger  that  prices  prevailing  to-day  in  any  one  market  may  be 
wholly  demoralized  by  the  receipt  of  unexpected  supplies  before  tiie  consrtgn- 
ment  based  on  to-day's  quotations  can  reach  the  market  has  resulted  in  a 
widespread  effort  on  the  part  of  growers  to  sell  everything  possible  on  an 
f.  o.  b.  shipping  point  basis.  Marketing  conditions  have  been  so  unceftaln 
that  many  of  the  best  business  men  among  the  producers,  including  tlie  man- 
agers of  their  organizations,  have  considered  it  too  much  of  a  gamble  to  start 
their  cars  on  a  journey  of  1,000  miles  to  market  without  any  guarantee  that 
their  shipments  can  be  sold  for  anything  more  than  freight  charges  on  arrivaL 
Responding  to  th\a  desire  to  sell  f.  o.  b.  shipping  point,  many  of  the  larger 
dealers  and  distributing  concerns  have  put  buyers  in  the  field  who  are  sup- 
plied with  the  very  best  market  information  which  it  is  possible  for  the  in- 
terests they  represent  to  obtain.  These  buyers  have  a  direct  interest  in  with- 
holding from  the  producers  with  whom  they  deal  any  information  which  would 
encourage  the  shipment  of  products  unsold.  This  results  in  a  situation  in 
which  the  producers  of  a  given  territory  may  be  conducting  dally  transactions 
with  men  who  have  intimate  knowledge  of  conditions  on  many  markets  which 
the  producers  can  not  obtain  but  wliidi  would  be  of  great  value  to  them.  On 
the  othar  hand,  the  buyer  is  handicapped  and  frequently  unable  to  offer  the 
best  prices  which  his  advices  would  Justify,  because  of  the  uncertainty  as  to 
the  quantity  of  the  particular  product  which  win  come  upon  the  market  in 
competition  with  his  own  from  other  shipping  areas  in  which  his  particular 
firm  may  not  be  represented. 

This  indicates  that  a  private  news  s^nrice  for  perishable  prodticts  can  be 
successful  only  when  these  products  are  produced  within  well-defined  and 
limited  areas  which  can  be  definitely  covered  by  representatives  of  this  agency. 
The  outlets  for  these  products  must  also  be  limited,  for  the  number  of  markets 
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^i^ich  a  private  agency  can  cover  comprehensively  is  limited.  It  is  quite 
evident  that  where  products  are  moved  over  great  distances  to  a  large  number 
of  markets  aMd  where  many  wid^y  separated  producing  areas  are  shipping:  at 
the  same  time,  no  one  private  agency  can  meet  the  situation  without  at  tlie 
same  time  acquiring  such  power  as  to  make  it  a  menace  to  the  public  welfare. 

SUIFVIMO  DATA  BSSENTIAIi. 

One  essential  of  a  satisfactory  news  service  must  be  withheld  from  any  private 
agency  as  long  as  the  common  carriers — ^railroad,  boat,  and  express  companies — 
are  under  any  measure  of  governmental  supervision  or  control.  These  carriers 
can  never  be  allowed  to  furnish  to  private  interests  the  facts  concerning  ship- 
ments made  by  business  rivals.  Accurate  and  prompt  reports  of  crop  movement 
are  the  first  requisite  of  a  successful  and  useful  news  service  for  perishables. 
To  assemble  and  publish  such  information  is  no  part  of  the  duty  of  the  com- 
mon carriers.  Recognition  of  this  fact,  and  of  the  fact  already  cited  that  all 
price  information  heretofore  published  has  been  gathered  by  private  enterprise 
and  chiefly  by  persons  or  agencies  having  business  interests  at  stake  which 
might  be  served  by  coloring  price  quotations,  has  prompted  the  Department  of 
Agriculture  to  test  the  practicability  of  a  comprehensive  market  news  service 
specially  designed  to  meet  the  needs  of  all  those  legitimately  interested  In  the 
fruit  and  vegetable  industry. 

1CVPHOD0  OF  nOClDXTBB. 

It  was  recogi^zed  in  the  beginning  that  any  news  service  f6r  perishables,  In 
order  to  meet  the  demands  of  the  situation,  must  be  based  upon  telegraphic 
comouinication  between  the  central  agency  and  the  producing  areas  on  the  one 
hand  and  the  markets  on  the  other.  The  first  step^  was  the  selection  of  a  num- 
ber of  products  which  would  come  upon  the  market  Im  succession  so  that  the 
machinery  set  up  might  be  k^t  in  operation  throughout  the  sumaier  and  might 
be  tested  by  crops  moving  over  short  and  long  distances  and  over  every  impor- 
tant transportation  line  in  the  country.  For  this  purpose  strawberries,  toma- 
toes»  peaches,  and  cantaloupes  were  chosen. 

The  next  st^  was  to  locate  as  definitely  as  possible  those  areas  from  which 
in4K>rtant  carload  shipments  oi  these  commodities  were  likely  to  be  made. 

The  third  step  was  to  secure  from  the  transportation  companies  on  whose 
lines  these  shipments  would  originate  daHy  telegraphic  reports  of  the  number 
of  ears  shipped  from  each  important  producing  area  with  their  destinations. 

Feurih,  to  arrange  with  reliable  persona  on  each  of  the  important  markets 
for  t^gri^ihic  reports  each  morning  of  the  arrivals  of  the  particular  product  in 
that  market,  the  prices  prevailing,  the  quality,  weather,  and  other  variable  fac- 
tors influencing  the  price. 

The  grganisatlon  of  an  oQce  force  la  Washington  for  handling  separately 
and  simultaneously  the  telegraphic  reports  rec^ved  from  the  carriers  on  the 
one  hand,  and  the  markets  on  the  other,  may  be  considered  the  fifth  step. 

Sixth,  we  placed  a  representative  of  the  department,  or  sheeted  some  disin- 
terested individual,  in  each  imiportant  shipping  district  to  whom  a  summary 
of  all  telepraphic  infomaation  rec^ved  in  Washington  could  be  transmitted  for 
prompt  dissemination  ajsong  the  growers  and  buyers  in  that  district 

To  give*  the  service  Its  greatest  usefulness  a  sev^th  step  was  found  necessary, 
involving  an  arrangement  in  eadi  ot  the  larger  markets  with  some  official  agency 
through  which  the  sufiunary  of  telegnq^diic  information  could  be  distributed  im- 
partially to  the  trade  and  placed  at  the  disposal  of  the  j^'ess^ 
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The  experience  of  one  season  Indicates  that  each  of  these  8t^[>s  or  agencies 
Is  an  essential  factor  in  the  development  of  a  thoroughly  satisfactory  service. 

The  exact  method  by  which  each  of  these  objects  is  to  be  accomplished  in- 
volves the  experimental  working  out  of  an  immense  amount  of  detail.  It  has 
been  believed  that  all  telegraphic  information  received  in  Washington  should 
be  considered  public,  practically  from  the  moment  it  is  summarized.  Acting 
upon  this  theory  the  department  has  transmitted  the  facts  in  Its  possession,  in 
whole  or  in  part,  by  telegraph,  collect,  to  all  applicants. 

It  has  been  found  most  effective  and  desirable  to  place  a  representative  of 
the  department,  who  has  some  technical  knowledge  of  the  product,  in  each  of 
the  principal  producing  areas,  whose  business  it  is  to  see  that  the  tel^raphic 
market  news  is  placed  at  the  disposal  of  every  legitimate  interest  Neither  the 
producers  nor  the  buyers  could  be  expected  to  accept  the  information  offered 
as  of  inmiediate  and  substantial  commercial  value  until  its  accuracy  and  impar- 
tiality was  brought  home  to  them  by  daily  discussion  and  analysis.  So  far  as 
the  producing  areas  are  concerned  this  service  has  been  found  to  supplement 
most  effectively  such  information  as  it  has  been  x>ossible  for  the  average  local 
organization  of  producers  to  secure  for  itself. 

The  service  has  been  welcomed  by  every  such  organization,  and  several  of 
them,  located  where  we  have  not  been  able  to  place  representativeis,  have  paid 
heavy  telegraph  tolls  for  the  sake  of  securing  impartial  information  on  certain 
markets  with  which  they  were  not  in  close  touch,  and  especially  that  they  might 
be  advised  of  the  shipments  from  competing  territory  and  the  destination  of 
those  shipments. 

On  the  other  hand,  the  securing  of  accurate  and  impartial  information  from 
the  markets  has  presented  a  very  different  problem.  A  number  of  possible 
methods  have  been  tried.  Among  these  are  the  selection  of  an  important 
handler  of  the  product  in  question  in  each  city  with  whom  an  arrangement 
could  be  made  to  furnish  this  department  the  desired  information  according 
to  the  best  judgment  of  the  firm  itself.  This  arrangement  is  unsatisfactory 
because  no  matter  how  high  the  character  of  the  selected  firm  may  be,  some 
other  house  of  good  reputation  may  disagree  with  the  average  prices  as  reported. 

Furthermore,  no  private  agency  in  a  large  city  can  secure  with  accuracy  a 
record  of  the  number  of  cars  unloaded  within  the  preceding  twenty-four  hours. 
Nor  can  this  department  be  certain  that  the  same  person  in  the  firm  will  as- 
semble and  forward  the  information  each  day,  or,  if  so,  that  he  will  be  able  to 
give  it  the  same  conscientious  and  accurate  attention  in  all  cases.  Again,  the 
press  of  business  will  sometimes  necessitate  neglecting  this  voluntary  report, 
and  the  department  can  not  insist  that  a  service  of  courtesy  be  rendered  at  a 
specific  hour.  Occasionally  the  report  will  be  overlooked  entirely  or  sent  in  too 
late  to  be  of  service.  Because  of  these  and  other  weaknesses  it  has  been 
decided  that  the  voluntary  assistance  of  the  trade,  no  matter  how  well-meaning, 
can  not  be  relied  upon  to  famish  the  market  information  which  must  be  had 
to  give  an  official  news  service  its  greatest  value. 

A  modification  of  this  method  has  been  tried  by  the  employment  of  a  cleric 
or  other  person,  not  financially  interested  in  the  produce  trade,  whose  business 
it  has  been  to  call  upon  a  selected  list  of  dealers  for  the  information  desired, 
average  their  estimates,  and  telegraph  the  result  to  Washington.  By  employing 
persons  who  have  other  regular  occupations  which  they  must  undertake  by 
8  or  0  a.  m.,  the  department  secures  the  desired  promptness  in  the  filing  of  re- 
ports and  comparative  uniformity  in  the  hour  of  their  dispatch.  Its  position  is, 
however,  little  better  than  that  of  the  trade  newspapers  as  to  the  accuracy  of 
the  reports  received,  and  the  department  has  not  sufficiently  dose  supervision 
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of  such  part-time  employees  as  to  make  it  certain  that  their  duties  are  effec- 
tively and  conscientiously  performed.  Again,  there  is  always  danger  that  Inter- 
ested parties  in  the  trade,  for  business  reasons,  may  mislead  an  employee  who 
is  not  himself  familiar  with  the  technique  of  the  market 

The  third  and  only  thoroughly  satisfactory  system  is  the  establishment  of 
branch  offices  in  the  markets  from  which  reports  are  desired,  in  charge  of  our 
own  men  who  have  a  technical  experience  in  the  wholesale  fruit  and  produce 
business.  These  men,  as  disinterested  r^resentativee  of  the  Government,  can 
secure  from  every  transportation  line  entering  the  city  a  daily,  authoritative 
report  of  the  number  of  cars  received  and  unloaded,  and  through  their  own 
knowledge  of  market  conditions  can  cultivate  those  relations  of  friendship  and 
good  will  which  are  essential  to  satisfactory  dealing  with  the  wholesale  and 
Jobbing  trade. 

By  transmitting  to  these  representatives  the  summaries  of  shipments  from 
all  producing  areas,  a  general  r6sum6  of  f.  o.  b.  prices  asked  and  received  in 
the  producing  districts,  we  enable  them  to  dispense  to  the  trade  information 
of  the  utmost  value  to  its  most  prominent  and  influenial  m^nbers.  Through 
these  representatives  the  trade  can  obtain  authoritative  information  hours  before 
it  can  be  given  to  the  public  through  the  newspapers,  and  during  the  experi- 
mental work  of  a  single  season  it  has  been  fotmd  possible  to  furnish  almost 
every  private  agency  in  the  country  which  is  interested  in  the  handling  of  any 
of  the  products  reported  with  information  more  comprehensive  and  authori- 
tative than  it  was  able  to  secure  through  its  own  organization. 

Since  all  the  railroads  of  the  United  States  are  under  private  ownership,  the 
department  has  been  dependent  upon  their  cooperation  to  secure  the  success  of 
this  undertaking.  Responsible  officials  must  give  time  and  attention  daily  to 
make  the  necessary  telegraphic  reports.  A  campaign  of  education  has  been 
necessary  to  show  to  the  carriers  that  the  advantages  to  be  derived  by  the 
shippers  and  themselves  warranted  the  expenditure  of  effort  for  which  we  have 
felt  compelled  to  ask  them.  They  have  generally  recognized,  however,  that  any 
system  which  enabled  their  shippers  to  determine  at  the  earliest  possible  mo- 
ment the  final  destination  of  their  cars,  thus  avoiding  frequent  and  needless 
diversions  of  cars  in  transit,  is  distinctly  to  their  advantage.  Any  information 
on  market  prices  which  will  result  in  more  profitable  returns  to  their  shippers 
and  the  further  development  of  the  fruit  and  trucking  interests  is  also  recog- 
nized as  distinctly  to  the  advantage  of  the  carrier.  Claim  departments  of  cer- 
tain roads  have  also  welcomed  our  price  quotations  as  the  most  authoritative 
basis  upon  which  to  determine  the  value  of  perishable  products  at  the  exact 
time  when  injuries  or  losses  in  transit  have  occurred. 

Of  course,  in  so  far  as  any  government  directly  owns  or  operates  its  transpor- 
tation systems  or  its  means  of  telegraphic  or  telephonic  conmiunication,  its 
problem  in  the  inauguration  of  such  a  service  as  we  have  undertaken  is  sim- 
plified. 

Two  facts  have  enabled  the  department  in  a  single  season  to  organize  a 
service  more  comprehensive  and  useful  than  could  be  developed  by  any  private 
agency  for  the  same  products.  First,  it  has  secured  the  cooperation  of  all  the 
carriers  in  furnishing  telegraphic  reports  of  shipments.  Second,  by  arrange- 
ment with  the  telegraph  companies  all  Government  business  receives  preferen- 
tial treatment  This  fact  has  enabled  us  to  assemble  in  Washington  telegraphic 
reports  from  the  principal  markets;  digest,  combine,  and  rewire  them  to  im- 
portant shipping  areas  with  greater  promptness  than  buyers  in  these  areas  could 
secure  the  same  information  through  their  employers'  offices. 
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A  PRACTICAL  MARKET  SYSTQI  FOR  OUR  LARGE  CITIES. 
By  G.  V.  BRANCH, 

Investigator  in  City  Marketing,  Office  of  Markets  and  Rurta  Organization, 
United  States  Department  of  Agriculture. 

A  Tigilant  search  among  onr  dttes  rereals  nothing  that  can  be  (diaracterized 
as  a  model  marketing  system  tor  the  urban  distribution  of  perishable  farm 
products.  There  seem  to  be  model  parks,  boulevards,  zoological  gardens,  mu- 
nicipal bufldlngs,  street  railway  systems,  and  electric  plants  of  which  the  pos- 
sessors are  proud,  but  when  It  comes  to  pointing  out  a  city  which  by  the  Joint 
ezpcodlture  of  brains  and  money  has  secured  a  practical  working  plan  to  Insure 
the  quick  and  effective  handling  of  the  fresh  food  products  designed  to  feed  its 
people,  we  are  forced  to  agree  with  the  verdict  of  the  mrally-raised  gentleman 
who,  upon  looking  at  a  giraffe  in  the  park,  decreed  that  "there  are  no  sich 
animal.'*  This  statement  might  be  enlarged  to  Include  the  cities  of  other 
countries  as  well,  fbr.  none  of  them  have  solved  the  question  to  their  satisfaction. 

In  the  process  of  developing  from  a  village,  \(iiich  is  supplied  to  a  great 
extent  by  local  production,  into  a  large  city,  the  problem  of  feeding  the  people 
cheaply  and  well  seems  in  most  cases  to  have  been  forgotten  in  the  excitement 
of  growth.  When  an  awakening  comes  as  the  result  of  high  prices  for  food, 
the  whole  matter  of  distribution  and  marketing  within  the  city  has  assumed 
such  large  proportions  and  the  necessary  remedy  would  be  so  expensive  that 
only  half-hearted  attempts  are  made  to  correct  conditions  in  a  thorough-going 
way.  However,  a  discussion  of  this  nature  need  not  be  entirely  theoretical 
because  of  the  lack  of  a  complete  working  model  to  refer  to.  for  while  no  one 
city  has  mastered  all  of  the  problem,  various  cities  have  solved  different  parts 
of  It  in  a  fairly  satisfactory  way,  and  their  Institutions  serve  well  as  a  guide. 

In  the  study  of  marketing  it  has  become  almost  an  axiom  that  if  prices  to 
the  consumer  are  to  be  lowered  and  the  returns  to  the  grower  increased,  the 
necessary  savings  must  come  from  the  elimination  of  waste  so  far  as  possible — 
waste  of  material,  money,  time,  and  effort,  as  well  as  waste  resulting  from 
inefficiency.  Ck)nsequent1y,  the  problem  of  designing  a  practical  market  system 
for  our  larger  cities  is  one  which  calls  for  the  application  of  efficient  engineer- 
ing principles  as  well  as  those  of  good  marketing  practice. 

As  in  all  business  ventures  of  importance,  the  man  in  charge  Is  of  greater 
consequence  than  any  other  factor.  A  city  which  now  has,  or  is  contemplating 
establishing,  a  municipal  marketing  system  needs  to  secure  as  a  leader  in  the 
work  a  thoroughly  competent  man — one  who  understands  the  practical  side 
of  the  problems  to  be  worked  out  but  who  has  not  lost  his  daring  or  breadth 
of  vision  through  a  knowledge  of  the  difficulties  to  be  overcome.  When  such 
a  man  is  obtained,  he  should  be  given  the  necessary  financial  and  managerial 
power,  unhampered  by  political  or  other  factional  influence,  to  accomplish  suc- 
cessfully the  task  assigned  to  him.  The  foregoing  discussion  of  the  need  for 
high-class  managing  officials  may  sound  redundant  in  view  of  the  world's  uni- 
versal demand  for  men  of  caliber,  but  so  many  cities  have  either  ruined  or 
greatly  decreased  the  efficiency  of  their  marketing  work  by  placing  it  under 
the  direction  of  incompetent  men  that  the  matter  demands  special  emphasis 
whenever  the  subject  of  municipally-owned  markets  is  dealt  with. 

The  discussion  of  a  system  for  the  intraurban  marketing  and  distribution  of 
farm  products  naturally  resolves  Itself  into  a  treatment  of  the  facilities  for 
the  reception  of  these  products  and  for  their  sale  through  wholesale  and  retail 
channels.    The  centralization  of  a  city's  Incoming  foodstuffs  is  generally  con- 
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ceded  to  be  a  matter  of  prime  importance  and  no  more  efficient  institution  for 
this  purpose  has  been  designed  tlian  the  wholesale  terminal  market  Since 
distribution,  and  not  concentration  of  food  products,  is  the  aim  of  the  work 
under  discussion,  some  students  of  the  subject  contend  that  smaller  wholesale 
receiving  and  distributing  stations  located  in  different  sections  of  the  city  is 
the  right  method  of  procedure.  Theoretically,  this  idea  appears  logical,  and 
the  future  may  show  its  practicability,  but  at  present  its  disadvantages  are  so 
apparent  that  those  engaged  in  the  fruit  and  produce  business  almost  unani- 
mously voice  the  demand  for  one  union  terminal  where  the  business  wHl  be 
brought  together.  The  feasibility  of  such  a  plan  becomes  more  evident  when 
its  points  of  superiority  are  takeai  into  consideration.  ^ 

A  terminal  market,  where  the  perishable  food  supply  of  a  dty  can  be  re- 
ceived and  distributed  in  a  wholesale  way,  establishes  a  trading  center  where 
all  buyers  and  sellers  are  brought  together,  th^^y  tending  to  create  ideal 
conditions  for  competitive  bargaining  and  for  the  establishment  of  fair  pricesw 
Like  a  large  department  store,  sudi  a  market  place  attracts  trade  through  the 
extensive  assortment  of  products  offered,  and  the  convenience  of  being  able  to 
secure  quickly,  and  in  one  locality,  the  supplies  desired.  A  pn^ierly  con* 
structed  terminal  market  greatly  reduces  the  overhead  expenses  of  the  whole- 
saler by  eliminating  much  of  the  necessity  of  drayage  and  by  lessening  his 
outlay  for  salesmanship  and  carlot  inspection.  Instead  of  having  his  store  in 
one  section  of  the  city  and  his  daily  carlot  receipts  of  fruits  and  produce  scat- 
tered in  probably  half  a  dozen  different  railroad  yards,  his  business  is  con- 
solidated at  one  point  where  the  volume  of  buying  trade  is  at  a  maximum. 
With  a  large  percentage  of  the  daily  offerings  delivered  to  the  buying  jobber 
or  the  retailer  from  the  car  door  or  over  the  warehouse  platform,  the  handling 
and  the  deterioration  of  the  articles  is  reduced  to  a  minimum.  The  reshipping 
of  products  to  out-of-town  trade  is  facilitated,  and  the  cold  storage  of  carloads 
and  parts  of  carloads  is  made  possible  without  delay  or  inconvenience.  As  an 
aid  in  bringing  about  better  sanitary  and  health  inspection  service,  and  In  en- 
forcing other  municipal.  State,  or  national  regulations,  the  centralisation  of  the 
incoming  food  supply  of  the  dty  naturally  is  most  desirable. 

In  certain  very  large  dties  like  Greater  New  York,  which  is  virtually  a  com- 
bination of  several  municipalities  geographically  separated  to  some  extent, 
doubtless  too  great  a  concentration  of  the  fruit  and  produce  business  can  be 
developed.  However,  present  conditions  in  New  York  illustrate  wdl  the  draw- 
ing power  of  a  large  central  market,  because  the  trade  from  miles  around  will 
pass  smaller  wholesale  centers  to  secure  the  advantages  of  buying  at  the  piers. 

In  its  model  form,  a  wholesale  terminal  market  should  consist  of  several  sec- 
tions. Many  products  can  be  handled  very  satisfactorily  from  the  car  door 
directly  into  the  wagon  or  truck  of  the  buying  Jobber  or  large  retailer. 
Therefore,  a  well-designed  and  sanitarily-constructed  track  market  space, 
capable  of  accommodating  the  required  number  of  cars,  is  very  desirable, 
provided  that  it  is  so  regulated  that  undue  delay  is  not  caused  in  the  unloading 
of  cars,  and  irresp<Hisible  speculators  are  not  permitted  to  operate  to  the 
detriment  of  the  business  in  general.  This  track  market  should  be  supple- 
mented with  adequate  warehouse  space  where  cars  placed  on  one  side  can  be 
unloaded  to  the  platforms  and  the  contents  distributed  to  tiie  buyers'  wagons 
which  are  backed  up  on  the  opposite  side.  Such  platform  space  should  be  sub- 
divided and  rented  to  the  wholesale  and  commission  merchants.  Thus  by  sell- 
ing from  the  car  door  on  the  track  market,  and  from  his  space  on  the  warehouse 
platform,  it  is  necessary  for  a  dealer  to  haul  but  a  comparatively  small  amount 
of  goods  to  his  store,  and  a  substantial  saving  in  cartage  charges  and  injury 
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to  products  is  effected.  As  a  part  of  the  warehouse  system,  display  and  sales 
rooms  for  the  auction  method  of  selling  ought  to  be  provided,  while  on  one 
section  of  the  market  it  is  advisable  to  construct  a  series  of  storerooms  and 
offices  to  accommodate  the  firms  which  desire  such  facilities.  A  wholesale 
terminal  market  would  be  deficient  Indeed  if  it  were  not  provided  with  cold 
storage  space.  Not  only  does  the  storage  building  need  to  be  equipped  to  receive 
and  handle  car-lot  consignments  convaiiently,  but  if  possible,  it  should  be  so 
connected  with  the  sales  warehouses  and  merchants*  stores  that  small  unsold 
quantities  of  fruits  and  vegetables  can  be  transferred  readily  to  the  refrigera- 
tors if  desired.  The  problem  of  reshipping  ought  not  to  be  overlooked,  and 
the  design  jof  the  market  ought  to  Include  facilities  that  will  handle  the  outgoing 
business  in  an  efficient  way. 

This  rough  sketch  of  a  produce  terminal  does  not  include  accommodations  for 
the  marketing  of  produce  grown  nearby,  most  of  which  is  brought  into  the  city 
by  team,  automobile  truck,  and  interurban  trolley.  For  the  good  of  all  con- 
cerned, however,  the  wholesale  farmers*  market  should  form  a  part  of  the 
terminal  plan.  This  not  only  allows  the  local  grower  to  come  in  contact  with  the 
buying  trade  of  the  city,  but,  when  the  local  market  is  glutted  with  home-grown 
products,  it  provides  convenient  facilities  for  assembling  and  shipping  car  lots 
of  produce  to  better  markets. 

It  is  very  evident  that  the  value  of  a  terminal  market  d^)ends  to  a  large 
extent  upon  the  transportation  facilities  with  which  It  is  connected.  In  fact, 
the  proper  location  of  such  a  market  is  almost  entirely  dependent  upon  the 
transportation  factor.  If  a  city  is  located  upon  navigable  water,  every  effort 
ought  to  be  made  to  place  the  market  so  that  it  will  have  the  benefit  of  both 
rail  and  boat  connections.  The  more  central  the  location  is  the  better,  but  this 
factor  ought  not  outrank  that  of  nearness  to  transportation  facilities  when  the 
location  for  a  market  is  being  sought  It  is  imperative  that  a  municipal  ter- 
minal market  project  be  open  on  the  same  basis  to  all  railroads,  both  electric 
and  steam.  A  belt  line  cutting  all  the  transportation  lines  entering  a  city  and 
serving  them  all  under  identical  conditions  makes,  of  course,  the  ideal  rail  con- 
nection for  any  market  to  possess.  If  the  market  must  be  located  on  a  trunk 
line,  however,  precaution  should  be  taken  to  see  that  the  working  agreements  do 
not  discriminate  in  favor  of  any  one  company. 

With  the  incoming  perishable  food  supply  for  a  city  assembled  at  one  point 
where  it  receives  the  most  efficient  handling,  the  problem  of  getting  it  to  the 
consumer  is  still  but  partly  solved.  As  a  matter  of  fact,  economical  retail  dis- 
tribution of  perishable  products  is  infinitely  more  difficult  to  bring  about  than 
are  improvements  in  the  wholesale  intraurban  marketing  system.  Practically 
all  investigational  efforts  along  this  line  point  out  the  fact  that  the  greatest 
weakness  in  the  present  marketing  system  lies  in  its  apparent  inability  to  effect 
a  maximum  retail  distribution  at  a  moderate  cost.  The  gross  profit  of  the 
retailer  on  many  perishable  articles  often  is  greater  than  the  sum  of  all  preced- 
ing gains  which  dealers  have  made  on  those  products.  Very  frequently  it 
exceeds  the  amount  which  the  grower  receives  for  producing  the  article,  and 
often  it  is  found  to  surpass  the  total  amount  of  all  previous  charges,  including 
that  of  the  grower,  the  transportation  company,  and  the  various  middlemen 
involved;  in  other  words,  the  retailer  often  adds  a  gross  profit  of  more  than 
300  per  cent  Still  grocers  do  not  get  rich,  and  this  business  records  more 
failures  than  any  other.  The  fault  is  not  that  the  retailer  secures  too  great  a 
net  profit,  but  rather  that  his  overhead  expenses  are  too  high,  and  that  on  the 
average  his  business  is  conducted  in  so  Inefficient  a  manner.  He  is  confronted 
with  the  demands  of  the  consumer  for  expensive  credit  and  delivery  service; 
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he  faces  the  high  percentage  of  spoliation  in  the  green-goods  business,  and, 
unless  he  Is  an  unusually  careful  buyer,  he  must  take  poorly  graded  products  of 
mediocre  quality  from  the  grower.  These  troubles  seem  to  baffle  him,  so  he 
drifts  along  under  the  old  system  of  charging  a  high  margin  of  profit  to  cover 
his  heavy  expenses,  thereby  causing  a  decrease  in  the  demand  for  perishable 
products  which  necessarily  retards  their  movement  and  causes  more  loss.  An- 
other seemingly  fundamental  defect  lies  in  the  fact  that  the  average  retailer 
operates  on  a  credit-delivered  price  basis  instead  of  quoting  a  cash  price  for  his 
goods  at  the  store  and  charging  for  the  credit  and  delivery  service.  As  a  rule, 
the  person  who  pays  cash  for  the  goods  and  carries  them  home  receives  less 
consideration  than  the  credit  customer  and  pays  the  same  price. 

These  conditions  seem  to  be  sufficient  Justification  for  the  municipality  to 
enter  the  field  for  the  purpose  of  helping  both  the  consumers  and  the  retailers. 
Well-designed  and  well-managed  municipal  retail  markets  can  be  of  great  value 
in  facilitating  the  distribution  of  perishable  products,  if  the  city  will  but  under- 
take the  business  with  sincere  purpose  and  determination.  Once  more  let  it  be 
said  that  on  the  man  who  is  put  in  charge  of  the  markets  will  depend  their 
success  or  failure. 

Without  doubt  the  most  desirable  type  of  municipal  retail  market  at  the 
present  time  is  a  combination  of  an  Inclosed  building  for  the  sale  of  meats,  fish, 
dairy  products,  and  other  fresh  foodstufte  which  need  protection,  supplemented 
by  an  open  or  shedded  space  for  the  use  of  farmers  who  desire  to  sell  direct  to 
the  people.  Whether  such  open  space  should  be  rented  also  to  hucksters  who 
are  not  producers  is  largely  a  matter  for  local  decision. 

Since  the  aim  of  this  discussion  is  to  outline  a  **  practical "  system  of  city  dis- 
tribution, no  attempt  will  be  made  to  discuss  the  theoretical  ideas  that  are 
frequently  advanced  to  the  effect  that  municipalities  should  enter  into  the 
actual  buying  and  selling  of  products  in  a  public  market  These  suggestions 
may  prove  their  value  in  the  future,  but  at  present  the  generally  approved  plan 
is  for  the  city  to  afford  first-class  facilities  at  a  low  cost,  so  that  both  the  pro- 
ducers and  the  middlemen  can  carry  on  the  business  of  retail  distribution  at  a 
minimum  overhead  expense;  The  city  further  should  aim  to  regulate  this 
business  carried  on  within  its  property  so  that  the  buying  public  will  share  pro- 
portionately in  the  savings. 

Unless  a  municipal  retail  market  is  so  conducted  that  substantial  advantages 
result  to  the  consumer,  directly  or  indirectly,  then  there  certainly  can  be  no 
justification  for  the  maintenance  of  the  project  by  the  city.  The  mission  of  a 
public  market  might  be  summarized  roughly  as  follows : 

It  should  offer  to  the  buying  public  a  large  assortment  of  fresh  foodstuffs 
under  attractive  and  sanitary  conditions. 

It  should  cater  to  the  buyer  who  desires  to  pay  cash  for  goods  and  carry 
them  home,  or  who  has  them  delivered  at  his  own  expense,  by  charging  for  the 
goods  only  and  not  for  credit  and  delivery  service  which  he  neither  wants 
nor  uses. 

The  public  ought  also  to  share  in  the  savings  which  the  dealer  effects  in 
receiving  his  stall  and  equipment  at  a  low  cost  and  in  being  able  to  meet  with 
the  large  volume  of  potential  trade  which  comes  to  the  market 

It  should  act  in  a  measure  as  a  retail  price  governor  throughout  the  city 
and  also  serve  to  educate  people  regarding  better  buying  methods. 

In  the  establishment  of  a  municipal  retail  market  the  factor  of  location  is 
all-important.  Probably  more  markets  have  failed  because  they  were  placed 
on  inaccessible  or  unattractive  sites  than  for  any  other  reason.  The  market 
must  be  situated  as  near  the  heart  of  the  shopping  district  as  possible.    In  the 
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larger  cities  additional  ones  may  be  located  adTantageously  in  subsidiary  busi- 
ness centers,  but  this  should  be  done  only  after  it  is  ascertained  that  there 
will  be  sufficient  patronage  in  each  section  to  support  the  institution  prop^ij. 
Berlin  endeavored  to  solve  its  retail  problem  by  placing  markets  in  various 
parts  of  the  city,  but  without  great  success.  Too  many  housewives  passed  them 
by  in  order  to  shop  at  the  large  central  market  downtown  where  the  products 
were  fresher  and  in  greater  assortment 

Sanitary  buildings  and  a  healthy  **  farmers*  line  "  are  very  essential  features 
in  connection  with  a  public  retail  market  and  neither  should  be  overlooked  In 
making  plans  for  an  establishment  of  su<di  a  nature. 

When  a  city  has  a  good  wholesale  tsnnlnal  market  to  handle  adequate  and 
economically  the  reception  and  primary  distribution  of  its  perishable  food  sup- 
ply, and  likewise  has  developed  satisfactory  retail  market  places,  there  remains 
at  least  one  more  problem  to  be  worked  out,  namely,  the  most  efficient  means 
of  transportation  between  the  two.  At  present  this  Is  taken  care  of  almost  etkr 
tirely  by  wagon  and  auto  truck,  but  there  are  reasons  to  believe  that  cheaper 
and  quicker  service  eventually  will  be  secured  by  the  use  of  Interurban  and 
city  trolley  systems  as  package-freight  carriers  during  the  earlier  morning 
hours.  Switches  along  the  receiving  platforms  of  retail  public  maricets  and 
near  Jobbing  districts  throughout  a  city  would  enable  cars  from  the  wholesale 
terminal  or  produce  district  to  be  unloaded  without  Interfering  with  other 
traffic.  When  cities  exert  the  same  effort  In  perfecting  the  handling  of  their 
food  supply  that  they  do  in  perfecting  other  dvlc  institutions  many  Improve- 
ments of  this  nature  are  bound  to  result. 

One  is  naturally  impressed  with  the  estimated  total  cost  of  a  municipal 
marketing  system  such  as  has  been  outlined.  There  Is  no  doubt  that  the  initial 
expense  would  be  high,  as  is  generally  the  case  with  Institutions  that  are  both 
efficient  and  large.  However,  If  properly  worked  out  and  placed  under  the 
direction  of  competent  officials  the  whole  system  could  be  made  not  only  s^* 
supporting,  but  sufficient  funds  could  be  derived,  even  from  low  rentals,  to 
slowly  retire  the  bonds  issued  to  establish  the  enterprise.  This  assertion  Is 
not  given  at  random,  but  Is  made  on  the  strength  of  information  received  from 
the  scores  of  cities  that  have  public  markets  of  some  type.  TtilB  knowledge 
should  encourage  our  larger  municipalities  to  undertake  .the  Improvement  of 
their  marketing  and  distributing  systems  and  to  spare  no  effort  in  finding  a 
remedy  tor  the  unsatisfactory  conditions  which  so  commonly  exist 


DEVELOPING  FOREIGN  MARKETS  FOR  APPLES. 

By  OLARBNGB  W.  MOOMAW, 

Specialist  in  Cooperative  Organization,  Office  0/  Markets  and  Rural  Organiza^ 
tion.  United  States  Department  of  Agriculture. 

The  subject  of  developing  foreign  markets  for  apples  Is  of  Interest  chiefly 
to  the  fruit  producers  and  shippers  of  the  United  States  and  Oanada,  because 
in  recent  years  the  development  of  the  fruit  Industry  and  the  increasingly  large 
output  has  taxed  their  utmost  resources  in  making  profitable  disposition  of 
the  crops. 

Both  in  the  States  and  the  Dominion  there  has  been  mudi  distress  among 
fruit  growers  owing  to  unprofitable  returns,  and  there  Is  evidence  of  great 
unrest  among  them  as  to  the  marketing  systems  which  are  now  employed.    In 
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many  sections  cooperative  organization  has  been  undertaken  in  a  large  way, 
and  the  producers  turn  to  foreign  lands  with  the  hope  of  finding  l)eyond  our 
shores  an  outlet  for  such  a  portion  of  the  crops  as  may  relieve  the  tension  in 
the  diHuestlc  markets  and  assure  a  reasonable  profit  on  their  orcluird 
Investments. 

To  the  visitors  from  other  Pan  American  countries  it  may  be  stated  that 
during  the  past  few  years  a  special  ^ort  has  been  made  by  the  shippers  of  the 
United  States  to  increase  their  .trade  in  fruit  products  with  Latin  America,  and 
since  the  production  of  apples  in  those  countries  is  not  equal  to  the  demand, 
their  representatives  naturally  may  be  interested  in  the  subject  as  the  con* 
sumers  <^  this  fruit 

The  wholesome  qualities  of  the  apple  commend  it  as  an  aid  to  health,  and  the 
several  hundred  ways  in  which  the  fruit  may  be  prepared  for  consumption 
make  of  it  a  delicious  food  product  In  the  United  States  there  is  a  saying 
to  the  effect  that  "an  apple  a  day  keeps  the  doctor  away,"  so  it  is  l)elieved 
that  efforts  to  make  apples  available  to  the  people  of  Latin  America  are  a 
benefit  to  them  as  well  as-  to  us. 

The  chief  undertaidng  in  developing  markets  for  a  commodity  is  to  deliver 
the  product  at  a  price  that  will  insure  lil)eral  consumption.  In  developing 
foreign  markets  for  apples  all  of  the  efforts  of  growers  and  shippers  must  be 
so  directed  as  to  bring  about  a  reduction  in  the  cost  of  American  apples  to 
foreign  consumera 

A  nation's  ability  to  buy  of  other  nations  is  pr<^>ortionate  to  its  ability  to 
sell.  This  is  the  foundation  of  international  trade  relations.  Apples  are  among 
the  commodities  which  the  people  of  the  United  States  produce  in  excess  of 
their  own  demands,  and  the  surplus  represents  something  with  which  to  buy 
such  products  as  may  not  or  can  not  be  produced  here.  An  increase  in  the 
trade  of  the  United  States  in  apples  with  the  other  countries  of  Pan  America 
signifies  an  increase  in  imports  from  those  countries. 

Furthermore,  liberal  shipments  of  apples  to  our  neighbors  will  aid  in  creating 
shipping  facilities  for  the  products  which  they  may  have  for  export  to  the 
United  States.  This  may  be  illustrated  by  saying  that  special  facilities  in  the 
way  of  refrigerator  diambers  aboard  steamers  and  cold  storages  at  seaboard 
are  required  for  the  development  of  Argentina's  trade  with  the  United  States 
in  meat  products.  If  such  facilities  are  to  be  used  only  for  handling  that  coun- 
try's export  trade  in  meats,  the  overhead  costs  of  operation  would  require 
rates  of  storage  and  transportation  which  might  prove  to  be  prohibitive.  There- 
fore, if  a  conunodlty  can  be  supplied  in  exchange  so  that  these  facilities  may 
be  used  by  both  countries,  it  is  likely  that  such  facilities  may  improve  and  that 
rates  may  become  more  reasonable. 

The  cold-storages  and  refrigerator  chambers  aboard  steamers  can  be  utilized 
by  increasing  the  exportation  of  fruit  inroducts  from  the  United  States  to  the 
South  American  countries.  The  last  few  years  have  shown  rapid  development 
in  the  shipments  of  apples  from  the  United  States  to  its  neighbors  in  Pan 
America.  The  increase  has  been  especially  noticeable  in  the  case  of  Argentina, 
and  this  increase  has  occurred  by  reason  of  the  refrigeration  which  may  be 
secured.  So,. in  time,  through  the  exchange  of  North  American  apples  for 
South  American  meat  or  other  perishable  products,  shipping  faculties  may  be 
expected  to  Improve  rapidly. 

The  suggestions  which  are  to  be  given  regarding  the  development  of  foreign 
markets  for  apples  may  be  considered  as  pertinent  to  the  exportation  of  all 
fresh  and  preserved  fruit  products,  and  so  it  is  possible  that  those  countries 
which  do  not  produce  apples  in  large  quantities  may  derive  aid  in  the  marketing 
of  such  other  fruits  as  they  may  grow  for  export  trade. 
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Accordingly  it  is  hoped  that  the  subject  may  be  of  interest  to  the  represen- 
tatives of  Pan  America  in  attendance  upon  this  congress,  although  it  relates 
primarily  to  the  development  of  markets  for  a  product  which  is  grown  almost 
exclusively  in  North  America  as  far  as  the  Western  Hemisphere  is  concerned. 

THB    STATUS    OF    TRADE    IN    APPLES    BETWEEN    THE    V1UTTKD    STATES    AND    FOKEION 

00T7NTEIBS. 

In  order  to  know  the  extent  to  which  foreign  markets  have  been  developed 
for  apples  grown  In  the  United  States,  and  the  chief  countries  with  which  this 
trade  has  been  carried  on,  there  is  given  a  statement  of  the  total  quantity  and 
value  of  the  fresh  and  dried  apples  exported  annually  from  1851  to  1914,  in- 
clusive, and  a  statement  of  the  distribution  of  exports  during  1910,  1911,  1912, 
1913,  and  1914. 

QuantUy  and  value  of  fresh  and  dried  apples  exported  from  United  States  since 

1851, 


Yaar  ending  70116  30- 

Apples. 

Dried. 

Fresh. 

1861 

Poundt. 

Dollarf. 

BaneU.i 

28.842 

18,411 

45,076 

15,326 

33,950 

74,287 

33,201 

27,711 

32,070 

78,800 

112,523 

66,767 

174,502 

183,000 

120,317 

51,612 

20,577 

10,874 

S,157 
40,088 
36,506 
241,663 
44,028 
276.200 
64,472 
417,065 
101,617 
505,018 
407,011 
1,117,065 
176,704 
313,021 
105.400 
668,867 
744,530 
501,868 
489,570 
942,406 
453,506 
135,207 
938,743 
408,014 
78,580 
818,711 
360,002 
1,503,981 
605  390 
380,222 

DoUara. 
71,367 

107;  283 
51,766 
107,643 
143,884 
135,280 
74,363 
00,803 
206,055 
260,363 
238,028 
364  628 

1852 

1853 

1854 

1855 

1866 

1857 

1856 

1850 

1860 

1861 

1862 

1863 



1864 

2,84i,532 
802,075 
651,350 
510,750 
776,700 

110 

1  122 

2  i02 
4          186 
4          r36 
4          (06 

MO 
14          >52 

4  173 

7  m 

3  167 
22          (52 

2          r70 
10          »57 

5  r46 

18  »73 

10  183 

8  m 

11  L61 
22          »79 
20          t62 

6  L68 
26         m 

7  m 

2          M5 
7          K6 
26        m 

30  101 

31  S54 

19  r39 

246,  OSi 
105,548 
55,265 
79,922 
121,910 

^,387 

79,026 

190,560 

272,028 

294,893 

326,193 

67,915 

920,292 

260,085 

296,794 

192,069 

1,247.891 

228,945 

786,800 

394,860 

1,062.859 

548,434 

413,363 

812  682 

1,201,070 

1,038,682 

409,605 

1,288,102 

482,086 

168,054 

461,214 

1,840,507 

1,340,159 

1,807,725 

1,245,733 

487,140 
481,334 
246,118 
142,028 
04,748 

280  018 

1866 

1866 

1867 

1868 

I860 

1870 

1871 

136;  608 
108,048 
810,604 
204.312 
722,247 
221,764 
086,112 
^,261 

1872. 

1873 

1874 

1875 .      . 

18T6 

1877 ... 

1878 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880 

1890 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

2,37i;i5 
1,684,717 
1,210.469 

1806 

1800 

t  For  1866-1868  and  1870-1883,  computed  by  converting  bushels  Into  barrels  at  the  rate  of  21  bushels  to  1 
barrel, 
s  Not  stated. 
*  Not  separately  stated. 
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ed  from  United  States  since  1851 — 


Quantity  and  value  of  fresh  and  dried  apples 

Continui 


Year  ending  June  80— 

Apples. 

Dried. 

Freeh. 

1000 

DOUOTM. 

81 
03 
85 
21 
14 
20 
46 
10 
36 
02 
00 
71 
11 
45 

BarreU. 
'~--36 
73 
10 
20 
82 
42 
60 
87 
45 
70 
78 
06 
81 
32 
00 

DoOara. 
1,444,655 
2,058,064 
1628,886 
4,381,801 
5,446,478 
3,850,375 
3,751,375 
4,652,066 
8,660,854 
2,782,007 
3,175,433 
5,777,458 
5,400,046 
7,808,634 
6,088,701 

1001 

1002 

1003 

1004 

1005 

1006 

1907 

1006 

1900 

1010 

1011 

1012 

1013 

1014 

DistHhution  and  value  of  fresh  and  dried  apples  ewported  from  the  United 
States  in  1910, 1911, 1912, 191S,  and  1914. 


Countries. 


Apples,  dried. 


Apples,  fresh. 


1010. 


Europe: 

Austria-Hungary 

Belgium 

Denmark 

Finland! 

France 

Germany 

Italy 

Netherlands 

Norway 

Portug^ 

Russia  in  Europe 

Spain 

Sweden 

Switzerland 

United  Kinsdom: 

England 

Scotland 

Ireland 

Canada 

Panama 

Mexico .^ 

West  Indies: 

British- 
Barbados 

Jamaica. 

Trindad  and  Tobago 
Other  British 

Cuba 

Danish 

Dutch 

French 

HaiU 

Santo  Domingo 

South  America: 

Argentina ^. 

Brazil 

Chile 

Colombia 

Ecuador 

Quiana — 

British 

Dutch 

French 

Peru 

Uruguay , 

Venezuela 

The  Orient  (Asia) , 

Australia 

South  Africa 


PouTids. 
1,400 
1,510,980 
832,033 


104,473 
13,646,650 


6,430,614 

215,600 

760 

110,200 


880,620 


476,185 
126,025 


104,885 
0,648 
72,328 


2,311 
7,862 


257 
250 

52,396 

14,530 

14,014 

1,218 

175 

102 
200 


1,365 
14,251 


90,010 

5,000 

134,514 


DoUan, 
130 
100,406 
63,024 


BarreU. 
6 

707 
4,560 


8,702 
1,174,480 


510,813 

16,302 

66 

7,458 


265 
108,786 

283 
1,871 
2,321 


60,602 


32,482 
7,605 


8,722 

770 

5,837 


108 
654 


22 
16 

5,080 

1,321 

1,176 

121 

17 

8 
24 


152 
1,163 


143 
3 
14 

1 

560,130 
77,585 
2 
68,020 
6,347 
20,800 


1,623 

16,835 
157 
02 
136 
216 
411 

580 
0,462 

205 
12 

864 

580 

3 


Total «. 


24,863,600 


8,346 

425 

13,523 


100 
1,124 
6,300 
3,400 


2,038,873 


903,958 


DoOart, 
30 
3,152 
14,732 


1,236 
406,174 
1,360 
8,210 
8,668 


608 
12 

64 

4 

1,850,268 
205,401 
10 
270,200 
20,388 
63,064 


6,707 

68,770 
508 
304 
571 
024 
1,724 

3,162 

31,820 

30 

817 

48 

3,194 

2,365 

12 


505 
4,348 
18,367 
11,138 


3,128,344 


1  Included  hi "  Russia  hi  Europe"  prior  to  1011. 


s  All  countries  are  not  shown  in  this  table. 
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DistrUnUion  arui  value  of  fresh  and  dried  apples  exported  from  the  United  States  in  1910, 
1911  y  191t,  191S,  and  iPi^— Continued. 


Coontrles. 


Apples,  dried. 


Apples,  fresh. 


1911. 


jlum 

Denmark 

Finland  1 

France 

Oennany 

Italy 

Netherlands 

Norway 

Portufi^ 

Russia  In  Europe 

Spi^ 

Sweden 

United  ICinsdom: 

England 

Scotland 

Ireland 

Ouiada 

Panama. 

Mexico. 

West  Indies: 

British— 

BarbMos 

Jamaica. 

Trinidad  and  Tobago. 
Other  British 

Cuba 

Danish *. 

Dutch 

French 

HaiU 

Santo  Domingo 

South  America: 

Argentina 

Bolivia 

Brazil 

CSiHe 

Colombia 

Ecuador 

Guiana — 

British. 

Dutch 

Peru 

Uruguay 

Veoesuela 

The  Orient  (Asia) 

Australia 

South  Africa. 

Egypt. 


Total*. 


1912. 
Europe: 

Austria-Hungary 

Aiores  and  lladeira  Islands. 

Belgium 

Denmark 

Finland  1 

France 

Germany 

Italy 

Netherlands 

Norway 

Portugal 

Russia  In  Europe 

Spain 

Sweden 

Switzerland 

United  Khifi 

England 

Scotland. 

Ireland... 

Canada 

Panama. 

Mexico 


Pounit. 

974,335 

1,266,949 

57,096 

784,606 

10,507,494 


5,244,142 

196,416 

640 

57,715 


700,393 

917,162 
52,800 


266,792 
29,833 
116,620 


985 
76 

272 

32 

5,600 


740 


1,208 
815 

24,576 
360 
23,511 
19,560 
6,314 
400 


500 
3,125 
8,914 


165,733 

100 

111,257 


21,609,071 


24, 

19, 

3,344, 

1,683, 

276, 

LOTO, 

27,598, 

2, 

14,390, 

436 

146, 


015 


1,687,765 


1,701,737 
176,144 


281,296 
10,263 
99,156 


Doaar$. 

74,371 

113,580 

4,216 

70,854 

961,858 


463,977 

16,856 

73 

4,564 


62,474 

78,801 
4,702 


22,965 
2,030 
9,436 


122 
8 
26 
3 

592 


82 


92 
71 

2,593 

79 

1,826 

1,804 

615 

38 


BarrOt. 

2,325 

11,959 

1,165 

842 

112,819 

245 

937 

4,914 

5 

127 

5 

2,283 

1,060,254 

267,830 

26 

155,061 

8,284 

18,539 


177 
667 
487 
478 
21,928 
124 
134 
136 
275 
627 

1,180 


13,387 


52 
335 

875 


535 
15 


560 


16,411 

9 

13,881 


306 

1,458 

6,307 

12,230 

7 

1 


1,926,381 


2,227 

1,402 

261.850 

143,275 

21,553 

100,362 

2,336.176 

161 

662 
11,218 


1,696,378 


276 


134,888 


149.197 
16,313 


27,680 
1,450 
9,543 


3 

23 

350 

25 

785,558 

208,981 

112 

200,857 

11,122 

23,799 


DoOsft.* 

9,424 

45,045 

4,100 

4,043 

45i;290 

1,021 

4,710 

18,404 

18 

648 

20 

9,133 

8,846,641 

960  813 

133 

502,950 

44.677 

65,853 


701 

3,126 

1853 

2,074 

98,337 

486 

672 

521 

1,288 

3007 


4,330 


46,630 


2,578 
44 

2,029 
1,019 


1,270 

5,628 

19,764 

82  896 

30 

5 


5,701,116 


977 


1,433 

10,626 

2 

6,513 

361215 

0 

7,880 

500  892 

450 

14,333 

15  717 

1,421 

122,823 

68 

3,325 

3,705 

13 

96 

1,174 

113 

3  797,361 

818,906 

64 

736,016 

45,234 

95,210 


1  Included  In  " Russia  In  Europe"  prior  to  1911. 


<  All  countries  are  not  shoi^n  in  this  table. 
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Diitnbutum  and  vidu£  of  fresh  and  dried  appU»  exported  from  the  United  StaUi  in  1910, 
1911, 191t,  1913,  and  iW4— Continued. 


Countries. 


Appl«8,  dried. 


Apples,  fresh. 


1012. 


West  Indies: 
British- 
Barbados 

Jamaica 

Trinidad  and  Tobago. 

Other  Britiah 

Coba^ 

Danish. 

Dutch 

French 

HaiU 

Santo  Domingo 

South  America: 

Argentina 

BoUvia. 

BrasU 

Chile. 

Colombia 

Ecuador 

Quiana— 

British. 

Dutch 

French. 

Paraguay 

Peru 

Uruguay 

Venezuela 

The  Orient  (Asia) 

AustoiUa 

South  Africa 

Bgypt 


Totali.. 


19U. 
Snrope: 

Austria-Hungary 

Belgium 

Denmark 

Finland  <. 

FHmce 

Germany. 

Italy...: 

Netherlands 

Norway 

Portugal 

Russia  in  Europe 

Spain 

Sweden 

SwitzerliUMl 

United  Kingdom: 

Engluid 

Sccytland 

Ireland. 

Canada. 

Panama 

Mexioo 

West  Indies: 

British- 
Barbados 

Jamaica. 

Trinidad  and  Tobago . . 
Other  British 

Cuba. 

Danish 

Dutch 

French 

Haiti 

Santo  Domingo 

South  America: 

Argentina. 

BoUvia. 

BracO 

Chile 

Colombia 

Ecuador 

Guiana- 
British. 

Dutch 

French 


P<mnd$. 


56 

4,307 

35 

306 


1,342 


84,340 
1,100 
9,031 

16  283 

1,637 

365 


150 

2,850 

11,590 

296 

204,861 

21,500 

56,817 

500 


53,380,041 


85,738 

2,897,913 

1,516,658 

209,121 

1,275,815 

17,970,502 


12,846,054 

560,546 

7,650 

64,000 

8,900 

1,641,865 


1,880,879 
00,050 


360,318 
26,280 
126,008 


25 


8,468 
25 
250 


1,600 
371 

69,026 
3,900 
8,786 

10,115 
1,295 


DoOoTf. 


5 

453 

4 

38 


79 


9,315 
128 
954 

1,954 

219 

46 


BarreU, 
392 
948 
781 
559 
18,962 
136 
68 
108 
535 
800 

8,464 


17 

304 

1,252 

27 

20,878 

1,687 

5,505 

55 


20,966 

5 

731 

8 

587 

297 

7 


1,846 

4,142 

427 

5 

6 


4,516,843 


1,441,265 


3,453 

162,930 

100,514 

14,161 

118,607 

1,207,705 


890,673 

42,870 

466 

4,534 

570 

124,455 


5 

1,288 

17,430 

loe 

2,306 

272,382 

1,504 

1,584 

14,628 


07,607 
5,857 


21,880 
2,104 
10,728 


679 
3 
26 


167 
31 

6,887 
378 
855 

854 
100 
80 


812 

8 

8,026 

15 

1,062,572 

235,824 

80 

876,051 

12,374 

81,271 


784 
1,476 
1,060 

568 

10,745 
227 
173 
158 
626 
740 

7,230 


14,172 

10 

1,056 

578 

207 

0 


DoOan. 

1,834 

8,820 

2,802 

2,114 

78  022 

641 

270 

408 

2,138 

2^780 

86,882 


2,098 

1,160 

26 


35 

2,705 
5,804 
20,490 
1,906 
89 
80 


5,386,280 


80 

8,284 

58,021 

800 

11,071 
1»  208, 888 
6,399 
11,272 
40,856 


1,826 

20 

18,784 

54 

4,108,510 

862,548 

160 

018,506 

51,010 

107,443 


2,084 

5,217 

8,280 

2,181 

70,188 

770 

508 

644 

2,008 

2,880 

80,386 


62,100 

40 

3,250 

5 

2,267 
740 
83 


1  All  countries  are  not  shown  in  this  table.       <  Inchided  in  '*  Russia  in  Europe  "  prior  to  1011. 
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DistrihutUm  and  value  of  fresh  and  dried  apples  exported /r<m  the  United  States  in 
1910, 1911,  1912,  1913,  and  iPi4— Continued. 


Countries. 


Sooth  America— Cootd. 


Peru 

Uruguay 

Venexuela 

The  Orient  (AsU). 

Australia 

South  Africa 

Egypt 


191S. 


Total*. 


Europe: 


1014. 


Austria-Hungary.. . 
llCadeIra 


Aioresand 

Belgium 

Denmark 

Finland  1 

France 

Germany 

Italy 

Netherlands 

Norway 

Portugal 

Russia  In  Europe 

Spain 

Sweden 

Switserland 

United  Kingdom: 


Scotland. 
Ireland... 


Panama 

Mexico 

West  Indies: 

British- 
Barbados 

Jamaica 

Trinidad  and  Tobago. 
Other  British 

Cuba 

Danish 

Dutch 

French 

Haiti, 

Santo  Domingo 

South  America: 

Argentina 

Bolivia 

BrasU. 

Chile 

Colombia 

Ecuador 

Guiana- 
British. 

Dutch 

Peru 

Uruguay 

Venezuela 

The  Orient  (Asia) 

AustraUa..... 

South  Africa 

Egypt 


Total*. 


Applet,  dried. 


Pownii. 

8,080 

44,476 

141 

108,423 

230,875 

138,824 

600 


1,170,202 


22,028 
700 
400,747 
200,171 
123,100 
807,082 
646,607 


147,104 
202,306 
300 
60,560 
27,060 
7p7,510 


1, 


058,663 
31,750 


211,462 
16,380 
63,047 


48 


1,234 
6,206 
136 
2,036 
58 
455 
100 

41,675 
414 
4,410 
14,678 
2,045 
510 

430 


1,550 
5,850 


184,020 

180,250 

30,100 

300 


33,301,032 


DoOara. 
404 
8.7« 

15,687 
14,832 
14,705 

48 


2,868,220 


2,238 

61 

120,305 

05,370 

8,100 

83,147 

1,377,730 


702,270 

15,147 

40 

3,274 

1,806 

40,016 


86,618 
1,868 


15,103 
1,670 
5,600 


103 
616 
11 
307 
6 
40 
8 

4,108 

50 

402 

1,570 

200 

52 

36 


144 
524 


17.842 

13,284 

3,002 

20 


2,613,007 


Apptoe,  fresh. 


Barrelt. 

6 

280 

2,507 

7,006 

14,346 


3,127,570 


17 


3,050 

6,456 

430 

3,374 

168,702 

6,580 

1,053 

6,867 

3 


16 

1,236 

62 

617,218 

300,707 

13 

200,347 

8,070 

r.080 


130 
1,000 
710 
315 
13,764 
150 
150 
01 
364 
701 

36,266 


25,314 
^14 
775 


401 

138 

104 

2,025 

2,017 

7,063 

35,536 

2,313 

6 


1,476,811 


DoOan. 

23 

002 

0,036 

28,857 

,     71,813 


7,804,806 


135 


16,628 

28,101 

1,800 

20,375 

016,883 

23,357 

14,770 

38,775 

15 


67 

4,703 

335 

2,363,667 

740,323 

66 

1,040,413 

44,735 

60,680 


484 

4,485 

2,707 

1,206 

74,180 

711 

658 

413 

1,348 

3,393 

166,830 


124,520 
1,357 
8,181 


1,715 

500 

610 

15,358 

7,016 

34,681 

200,847 

5,303 

30 


5,047,246 


1  Included  in  "  Russia  in  Europe"  prior  to  1011.       <  All  countries  are  not  shown  in  this  table. 

Explanations.— It  should  be  remembered  that  at  the  beginning  of  the  shipping 
season  of  1914  foreign  commerce  was  greatly  disturbed  and  upset  by  the  Ehiro- 
pean  war,  and  while  our  trade  with  foreign  countries  in  apples  was  very  satis- 
factory considering  the  conditions,  still  the  United  States  produced  one  of  the 
largest  crops  of  apples  in  its  history,  and  a  larger  export  outlet  was  necessary 
In  order  to  market  the  crop  profitably.    The  statement  of  export  shipments  in 
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1914  undoubtedly  would  show  larger  quantities  but  for  the  conditions  created 
by  the  war. 

The  countries  adjacent  to  the  United  Kingdom  apparently  do  not  take  large 
quantities  of  American  apples  directly,  but  it  is  to  be  remembered  that  England, 
Scotland,  and  Germany  have  been  the  chief  sources  of  supply  for  their  neigh- 
bors. For  instance,  it  is  seen  that  Ireland  has  received  only  a  negligible  quan- 
tity direct  from  the  United  States.  However,  Ireland  consumes  large  quanti- 
ties of  apples,  which  are  purchased  at  the  great  fruit  auctions  of  London,  Liver- 
pool, and  Glasgow.  This  is  true,  also,  of  Scandinavia,  Denmark,  and  Holland. 
So  while  apparently  the  statistics  do  not  show  a  large  trade  in  apples  with 
many  of  the  northern  European  countries,  still  goodly  quantities  go  to  them 
Indirectly.  In  recent  years  Germany  has  taken  increasingly  large  quantities 
of  American  apples  direct,  but  chiefly  the  Empire's  demands  have  been  supplied 
through  English  channels.  The  closing  of  Germany  to  overseas  conunerce  has 
proved  to  be  a  hardship  to  the  dried-apple  industry  because  Germany  is  the 
largest  importer  of  this  commodity,  but  shipments  from  the  United  States  to 
Denmark,  Holland,  and  Scandinavia  have  increased  for  the  reason  that  many 
dealers  in  the  north  of  Europe  who  had  looked  to  Hamburg  for  dried-fruit 
supplies,  now  look  to  the  United  States. 

Until  five  years  ago  the  statistical  records  of  the  United  States  showed  prac- 
tically no  trade  in  apples  with  the  countries  of  South  America.  Substantial 
quantities,  however,  went  to  these  countries  through  the  medium  of  English 
dealers,  large  shipments  of  apples  having  been  made  formerly  from  New  York 
City  via  Southampton  and  other  English  ports.  It  is  gratifying  to  note  that 
recently  the  status  of  our  relations  in  apple  trade  with  South  America  is  chang- 
ing, the  tendency  being  toward  more  direct  dealing. 

Exports  regulated  by  the  crops, — ^The  development  of  trade  in  apples  between 
the  United  States  and  other  countries  has  been  rather  slow,  and  apparently  it 
has  grown  without  systematic  direction.  Reference  to  the  table  of  shipments 
will  show  that  the  quantities  exported  vary  widely  from  year  to  year.  This 
is  caused  by  a  variation  in  crop  conditions,  exports  in  the  past  having  been 
regulated  more  by  the  supply  in  the  United  States,  for  when  reasonably  fair 
prices  can  be  secured  at  home  the  tendency  is  to  sell  in  the  domestic  markets 
rather  than  undertake  the  hazard  of  shipping  to  foreign  countries,  however 
good  may  be  the  opportunities. 

The  supply  of  merchantable  fruit  is  regulated  by  the  opportunity  for  profit- 
able marketing.  With  the  opening  of  markets  the  supply  invariably  will  In- 
crease. Approximately  only  50  per  cent  of  the  apples  produced  in  the  United 
States  enter  into  commercial  channels.  The  percentage  of  the  crop  marketed 
increases  or  decreases  with  the  size  of  the  crop.  In  1914  exceedingly  large  quan- 
tities of  merchantable  fruit  decayed  in  the  orchards  or  were  sold  at  very  low 
prices  for  cider  and  vinegar  making.  Authorities  assert  that  less  than  16  per 
cent  of  apple  trees  planted  in  the  United  States  come  into  full  bearing.  The 
neglect  of  orchards  is  caused  largely  by  the  discouragement  resulting  from 
poor  marketing  conditions,  and  it  is  reasonable  to  believe  that  the  expansion 
of  our  foreign  outlet  would  be  attended  by  an  improvement  in  horticultural 
methods  and  more  prosperous  conditions  for  all  concerned. 

HOW  THE  FBESENT  EXPORT  TRADE  IN  APPLES  WAS  ORBATED. 

The  development  of  foreign  markets  for  apples  must  grow  out  of  our  past 
experience  in  this  trade.  Therefore,  before  undertaking  to  suggest  ways  in 
which  foreign  apple  markets  may  be  expanded,  It  may  be  wise  to  consider  the 
methods  through  which  the  present  trade  has  been  established. 
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First  efforts  at  exporting  apples. — ^America's  foreign  trade  in  apples  began 
with  small  sbipments  made  by  growers  or  others  in  the  States  as  gifts  to 
friends  in  England.  Among  these  early  shipments,  according  to  tradition,  a 
Virginia  grower  of  Albemarle  pippins  sent  a  few  barrels  of  this  variety  to 
Queen  Victoria.  It  is  said  that  yearly  shipments  were  made  thereafter  to  the 
Goort  of  England  during  the  rest  of  the  Queen's  life,  and  that  her  preference 
ftor  apples  from  the  States  became  known  throuc^ut  the  Kingdom,  to  the  end 
that  the  export  trade  in  apples  between  the  United  States  and  England  re- 
ceived a  stimulus  which  has  resulted  in  making  the  British  Isles  our  chief  for- 
eign fruit  market  Following  the  successful  efforts  at  sending  gift  apples  to 
England,  enterprising  tradesmen  in  the  two  countries  saw  an  opportunity  for 
transacting  a  lucrative  business  in  the  exportation  and  importation  of  tliiB 
fruit  Trade  connections  were  formed,  and  facilities  for  handling  shipments 
and  conducting  sales  slowly  improved. 

With  the  growth  of  the  business,  many  of  the  tradesmen  devel<^[)ed  into  large 
export  Anns,  some  of  which  still  are  engaged  in  handling  this  trade.  Chiefly 
to  the  activitieB  of  these  houses  is  due  the  development  of  the  foreign  trade 
of  the  United  States  in  apples.  In  the  natural  course  of  enlarging  their  busi- 
ness they  have  sent  their  agents  to  form  market  connections  abroad,  and  many  of 
the  importers  have  sent  their  agents  to  study  the  conditions  and  form  connections 
in  the  United  States.  Whether  or  not  the  development  has  been  adequate  to 
meet  the  increasing  needs  of  the  American  growers,  it  is  desirable  to  pay  a 
fitting  tribute  to  the  men  who  have  opened  the  doors  of  foreign  markets  to 
American  apple  growers,  for  those  markets  have  shown  a  sd*ong  influence  here, 
and  the  trade  which  has  been  created  serves  as  a  valuable  basis  on  which  to 
operate  more  systematically  in  its  organized  expansion  in  future  years. 

The  establishment  of  fruit  auctions. — ^As  the  quantities  of  apples  imported 
into  the  United  Kingdom  Increased  it  became  necessary  to  provide  special  facili- 
ties in  London,  Liverpool,  and  Glasgow  for  the  sale  and  distribution  of  this 
commodity.  Fruit  auctions  were  organized  by  the  brokers,  and  as  the  result  of 
many  years'  experience  these  sales  mediums  have  come  to  be  the  controlling 
factor  in  the  marketing  of  American  apples  in  Europe.  This  method  of  con- 
ducting fruit  sales  has  extended  to  some  of  the  other  countries  of  Europe,  as, 
for  instance,  at  Hamburg,  in  times  of  peace,  very  large  quantities  are  handled 
in  this  way. 

Buyers  come  from  all  parts  of  the  United  Kingdom  and  northern  Europe  to 
the  auctions  of  Glasgow,  Liverpool,  London,  and  Hamburg,  200  or  800  being  in 
constant  attendance  upon  the  auction  sales,  thus  creating  a  very  effective  and 
elastic  channel  through  which  American  apples  may  reach  the  wholesale  and 
retail  trade  ot  Europe. 

The  organisation  of  foreign  auction  l)rokers  and  buyers, — ^The  methods  of 
conducting  the  auctions  are  very  intricate  and .  exceedingly  interesting.  The 
brokers  at  each  market  are  organized  into  associations  which  largely  rule  the 
auctions.  The  buyers  also  are  organized,  and  between  the  two  classes  the 
auction  system  has  dev^ped  as  a  medium  of  exchange,  with  rules  and  regula- 
tions governing  the  selection  and  display  of  samples,  the  manner  of  sale, 
terms,  etc 

The  general  rule  in  the  British  markets  is  that  when  consignments  are  landed 
the  buyers  learn  from  the  steamship  manifests  by  whom  the  shipments  were 
made  and  the  varieties  and  grades  represented.  The  buyers'  inspectors  are  on 
the  docks  and  report  to  their  principals  the  condition  of  the  arrivals,  while  the 
brokers  either  inspect  in  person  or  through  an  employee.  It  is  the  rule  to 
show,  as  samples,  barrels  selected  from  the  dock  which  have  not  been  inspected 
previously.    Usually,  when  selling  the  fruit  in  lots  of  10  barrels,  two  sample 
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packages  are  shown  in  the  saleroom.  In  Hamburg  the  two  associations  of 
buyers  and  brokers  have  an  Independent  man  to  select  packages  In  bulk  to  be 
used  as  samples,  and  no  one  is  allowed  td  open  the  sample  packages  until  the 
morning  of  sale ;  but  there  is  no  rule,  as  in  England,  regulating  the  separation 
of  tight  barrels  from  those  which  may  be  slack,  although  the  latter  may  greatly 
influence  the  selling  price  of  the  whole  lot  from  which  the  samples  were  selected. 

It  is  the  custom  in  all  of  the  foreign  auction  markets  to  sell  the  arrivals  as 
quickly  as  possible,  without  regard  to  the  future  supply  and  other  conditions 
which  influence  the  market  It  matters  not  in  one  market  wliat  better  advan- 
tages may  be  offered  in  another.  The  transshipment  of  aiq[>le8  by  brokers  to 
secure  greater  profit  for  their  principals  has  been  unheard  of  until  recently. 
It  often  has  occurred  that  Hamburg,  tor  instance,  would  be  found  paying  from 
10.75  to  $1  per  barrel  more  than  the  English  markets,  and  such  a  condition  has 
been  known  to  prevail  for  a  period  of  weeks  without  causing  an  effort  on  the 
part  of  the  brokers  in  England  to  secure  this  advantage  for  their  American 
shippers. 

Ezperi^ice  in  exporting  apples  to  Europe  and  the  study  of  auction  methods 
reveal  the  fact  that  most  of  the  conditions  imposed  are  in  favor  of  the  buyers. 
There  is  a  tendency  to  show  preference  to  the  buyer's  interest  rather  than  to 
do  the  very  best  for  the  owner  of  the  fruit,  who  may  be  several  thomsand 
miles  away. 

Methods  of  preparing  fruit  for  foreign  shipment, — ^The  proper  selection  of 
aisles  for  export  shipment  and  the  style  of  packing  the  fruit  seriously  affect 
the  devek^ment  of  markets.  In  the  past  the  great  bulk  of  the  apples  exported 
have  been  prepared  for  shipment  without  much  regard  for  the  special  demands 
of  the  foreign  trade.  This  is  true  more  particularly  of  consignments  made  by 
the  growers  and  shippers  of  barreled  apples,  which  constitute  so  large  a  per- 
centage of  the  total  production.  While  packing  methods  have  greatly  improved 
In  recent  years,  the  change  has  been  of  a  general  nature  and  not  confined  par- 
ticularly to  export  stock,  which  would  indicate  that  in  the  foreign  marketing 
of  apples  no  special  effort  has  been  made  to  develop  trade  by  delivering  goods 
that  will  give  entire  satisfaction  and  create  a  new  demand. 

The  inspection  of  American  apples  in  the  European  markets  has  shown  for 
the  most  part  that  the  fruit  is  poorly  graded  and  packed.  As  a  result  the 
proceeds  sometimes  are  so  unsatisfactory  to  the  American  shippers  that  they 
believe  themselves  to  be  the  victims  of  sharp  practice,  and  are  discouraged  from 
making  further  attempts  to  establish  their  brands  across  the  seas.  The  classi- 
fication and  the  condition  of  apples  sent  to  Europe  has  not  been  such  as  to 
encourage  a  rapid  increase  in  exports.  The  growers  and  packers  have  been 
slow  to  adopt  progressive  and  businesslike  methods  in  preparing  the  product 
for  export  shipment  and  in  safeguarding  the  physical  handling  so  as  to  assure 
the  ai^roval  of  foreign  buyers.  Accordingly,  the  business  has  been  conducted 
almost  entirely  upon  the  consignment  basis,  because  it  has  lacked  that  element 
of  stability  which  is  necessary  for  satisfactory  transactions  upon  a  c.  i.  f.  (cost, 
insurance,  freight)  basis. 

PasHvely  supplying  an  active  demand, — It  may  be  said  that  for  the  most  part 
the  trade  of  the  United  States  in  apples  with  foreign  countries  has  grown  by 
Indirection.  Most  of  the  dealers,  with  only  a  temporary  interest  in  the  com- 
modity and  lacking  the  stimulus  of  permanent  interest  in  orchard  investments, 
have  passively  supplied  an  active  demand  without  much  expenditure  of  time 
and  money  in  the  expansion  of  old  markets  and  the  development  of  new  ones 
proportionate  to  the  growth  of  the  orchard  industry  in  America  and  the  oppor- 
tunities existing  abroad. 
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The  result  has  been  that  our  export  shipments  represent  simply  the  overflow 
from  the  home  markets  into  the  channels  of  foreign  trade.  Foreign  marketing 
has  been  looked  upon  as  incidental  to  the  disposition  of  the  apple  crop  of  the 
United  States,  and  not  as  a  coordinate  part  of  a  comprehensive  marketing 
scheme. 

DimCULTIES  ENCOUNTERED  IN  THE  DEVELOPMENT  OF  FOREIGN  MARKETS  FOB  APPLES. 

The  problems  to  be  solved  in  marketing  apples  abroad  are  very  different  from 
those  which  are  encountered  at  home.  There  are  peculiar  difficulties  incidental 
to  foreign  trade  which  are  to  be  overcome  before  expansion  can  be  secured  in 
proportion  to  the  need  of  the  orchard  industry.  The  difficulties  are  those  of 
acquiring  a  knowledge  of  trade  demands,  making  reliable  trade  connections, 
supervising  the  sales,  effecting  satisfactory  credit  arrangements,  securing  suit- 
able and  abundant  transportation  facilities,  overcoming  the  hazards  of  shipping 
a  perishable  product  great  distances,  settling  claims  upon  steamship  and  foreign 
railway  companies  for  damaged  products,  eliminating  ruinous  competition,  and 
overcoming  the  discouragement  which  these  difficulties  have  caused  on  the  part 
of  growers  and  shippers. 

Acquiring  a  knowledge  of  trade  demands, — ^To  develop  a  market  successfully 
it  is  necessary  to  know  the  kind  of  products,  the  variety,  the  grading  and  the 
packing  required,  and  the  terms  upon  which  the  business  may  be  handled.  The 
ways  through  which  the  individual  American  fruit  growers  and  shippers  may 
secure  this  fundamental  information  have  been  so  devious  that  they  are  rarely 
assured  of  the  manner  in  which  to  proceed  or  the  results  which  they  may  expect 

Making  reliable  trade  connections, — ^When  a  knowledge  of  the  demands  of 
foreign  trade  are  learned  a  serious  difficulty  arises  in  making  reliable  trade 
connections.  Without  doubt  this  is  one  of  the  chief  difficulties  attendant  upon 
the  development  of  markets  for  apples. 

Business  relations  are  more  satisfactory  when  there  is  a  degree  of  personal 
contact,  but  owing  to  the  great  distances  involved  it  is  practically  impossible 
in  the  majority  of  cases  for  the  American  shipper  to  know  with  whom  he  is 
dealing.  Unless  the  trade  connection  is  reliable,  it  is  impossible  for  the  market 
to  be  handled  properly  according  to  its  demands;  and  in  many  cases,  through 
the  excuses  made  by  an  unreliable  dealer  for  poor  returns  or  for  the  rejection 
of  shipments,  the  exporter  has  been  misinformed  to  such  an  extent  that  he 
would  cease  making  consignments  to  the  market  concerned,  when  not  the  condi- 
tions but  the  dealer  was  to  blame  for  the  unsatisfactory  results. 

Effecting  credit  arrangements. — ^The  expense  of  growing  and  harvesting  a 
crop  of  apples  frequently  taxes  the  utmost  resources,  even  of  the  most  pros- 
perous producers,  unless  the  crop  is  sold  for  cash  at  shipping  point  as  the  fruit 
is  harvested.  Furthermore,  the  American  buyer  frequently  operates  with  little 
capital  beyond  the  actual  needs  incidental  to  buying  and  selling  on  the  open 
market.  In  shipping  to  Europe  both  the  grower  and  the  dealer  meet  with  the 
difficulty  of  financing  their  operations  until  the  proceeds  of  sale  may  be  received. 

This  difficulty  has  been  met  in  some  cases  by  foreign  brokers,  who  advance 
small  sums  as  shipments  are  made  from  the  orchard  districts  in  the  States.  The 
effect  of  this  arrangement  is  to  bind  the  shipper  to  the  broker  in  such  a  way 
that  the  latter  may  proceed  according  to  his  own  desires  in  the  disposition  of 
the  fruit  There  are  frequent  disastrous  foreign  market  changes  while  these 
mortgaged  shipments  are  in  transit  from  the  orchards  to  seaboard,  yet  because 
of  the  advance  payment  on  account  the  passage  of  these  cars  can  not  be  pre- 
vented by  the  owner  of  the  fruit  The  interest  of  the  broker  lies  almost  wholly 
in  the  small  commission  received  for  making  sales,  and  it  is  only  to  be  exi)ected 
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that  exactions  may  be  made  for  the  favor  of  advancing  money  to  the  shipper 
some  weeks  prior  to  sale. 

The  adjustment  of  credits  so  that  foreign  trade  in  apples  may  be  handled  with 
the  same  facility  as  sales  in  the  home  markets  is  a  problem  which  has  restricted 
the  development  of  over-seas  trade  between  the  United  States  and  other  coun- 
tries, and  its  solution  is  essential  for  making  foreign  markets  properly  accessible 
to  the  growers. 

Securing  suitable  and  abundant  transportation  facilities, — ^Briefly  it  may  be 
said  that  the  proper  transportation  of  a  product  that  is  perishable  requires 
facilities  that  are  different  from  the  demands  incidental  to  the  exportation  of 
nonperishable  products.  The  trancg[K)rtation  of  perishable  conmiodities  to  for- 
eign countries  has  been  one  of  the  latest  developments  in  shipping  circles. 
Among  the  hazards  of  exporting  apples  is  that  of  securing  adequate  and  suf- 
ficient steamer  space.  This  difficulty  is  well  illustrated  by  the  experience  of 
those  who  have  sought  to  increase  our  direct  trade  in  apples  with  South 
America.  It  was  considered  desirable  to  effect  economies  by  eliminating  the  • 
necessity  of  having  to  deal  with  the  Latin-American  importers  through  the 
medium  of  English  ports,  but  it  has  been  found  that  the  steamship  facilities 
for  the  direct  transportation  of  apples  to  South  America  have  been  inadequate 
for  the  demands. 

Just  at  present  there  is  much  interest  in  the  development  of  North  America's 
trade  in  various  products  with  the  countries  south  of  the  Equator,  but  in  the 
transportation  of  these  products,  particularly  fruits  which  require  special 
facilities,  a  serious  difficulty  is  encountered  in  the  lack  of  suitable  and  suf- 
ficient steamer  space.  The  result  has  been  a  restriction  of  trade  in  a  time 
when  the  opportunity  for  developing  direct  relations  has  been  the  best  ever 
known  by  the  exporters  of  this  country. 

Hazards  of  shipping  perishable  products  great  distanc<^s, — There  are  certain 
hazards  incidental  to  the  export  shipment  of  apples  which  cause  a  restriction 
of  trade.  The  fruit  is  handled  physically  so  many  times  and  in  so  many  ways 
that  frequently  a  damage  results  which  causes  serious  loss.  First  is  the  trans- 
portation by  railways,  then  the  lightering  to  steamers,  the  loading  of  the 
cargoes,  the  toss  of  the  ship  on  the  high  seas,  and  the  discharge  upon  arrival 
in  the  foreign  ports.  For  the  most  part,  apples  are  transported  on  the  fast 
steamers  which  sail  on  schedule,  thus  requiring  great  haste  in  loading  and 
discharging  cargoes,  and  resulting  in  much  damage  to  the  merchantable  con- 
dition of  the  conmiodity. 

Owing  to  the  time  required  for  delivering  the  fruit  to  foreign  markets,  de- 
terioration often  sets  in  and  causes  loss  to  the  shipper  or  to  the  buyer.  Fur- 
thermore, while  shipments  are  on  the  ocean  there  may  be  disastrous  market 
changes  which  may  be  impossible  to  overcome,  due  to  the  difficulty  of  divert- 
ing or  storing  in  foreign  countries. 

Settling  claims  for  damaged  products. — The  conditions  imposed  by  the  steam- 
ship companies  apparently  are  all  in  favor  of  the  lines,  and  not  for  the  protec- 
tion of  the  shipper.  The  clauses  contained  in  the  steamship  bills  of  lading 
protect  the  companies  against  every  contingency  which  may  arise,  whether  due 
to  the  carelessness  of  employees  or  to  other  causes.  The  collection  of  claims 
by  American  shippers  is  almost  impossible  because  of  the  intricate  processes 
involved  and  the  strong  influences  which  must  be  brought  to  bear  in  effecting 
settlements.  Most  of  the  lines  are  of  foreign  register  and  difficult  to  reach 
through  the  courts  of  the  United  States.  If  it  were  possible  to  protect  the 
shipper  against  the  enormous  loss  due  to  the  bad  methods  of  steamship  lines 
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in  handling  apples,  It  is  belleyed  that  a  large  difBcnlty  attendant  upon  the 
development  of  foreign  markets  would  be  removed. 

Overcoming  the  discouragement  of  shippers. — ^All  of  the  difficulties  which  are 
encountered  in  the  foreign  marketing  of  apples  tend  to  work  a  serious  discour- 
agement on  the  part  of  growers  and  shippers  in  the  United  States.  As  far  as 
the  grower  is  concerned  so  much  is  involved  in  the  season's  transactions  that 
he  can  not  well  afford  to  suffer  temporary  losses  in  expanding  markets  for 
future  crops.  So,  for  the  most  part,  they  are  disposed  as  individuals  to  take 
what  the  home  markets  may  offer,  rather  than  encounter  the  possibility  of 
suffering  a  loss  on  foreign  shipments.  The  removal  of  this  discouragement  is 
essential  to  the  expansion  of  over-seas  trade  in  apples  because  the  grower's 
interest  is  the  chief  interest  involved. 

SUGOESTIONS  FOB  THX  DEVELOPMENT  OF  FCHffilGN  MABKSTS  FOB  APPLES. 

The  elimination  of  the  difficulties  Just  named  and  defined  is  necessary  for  the 
development  of  foreign  trade  in  apples.  Accordingly,  the  suggestions  to  be 
given  must  comprehend  the  removal  of  such  difficulties.  It  is  hoped  that  bene- 
fit may  be  derived  by  both  growers  and  shippers,  for  the  purpose  is  to  render 
assistance  to  all  who  perform  an  economic  service  in  the  foreign  marketing  and 
distribution  of  I4>ples.  Naturally  owing  to  the  fact  that  the  orchard  interest 
of  the  United  States  is  the  chief  one  involved,  first  consideration  must  be  given 
to  the  producers  in  the  recommendation  of  a  marketing  system. 

Grade  and  pack  to  fneet  the  several  market  requirements, — ^It  has  been  com- 
plained that  United  States  exporters  in  all  lines  have  failed  to  cultivate  foreign 
markets  through  the  delivery  of  goods  packed  to  meet  the  demands  of  over-seas 
trade.  The  complaint  is  especially  applicable  to  apples.  In  the  case  of  an  old 
market  the  conditions  are  more  or  less  settled,  and  through  investigation  the 
shipper  may  know  what  kind  of  grading  and  packing  is  required.  In  under- 
taking a  new  market  experiments  must  be  made,  but  in  a  short  time  it  becomes 
evident  Just  what  is  necessary  to  give  satisfaction  to  the  importers  and  con- 
sumers. The  box-apple  growers  have  developed  the  most  satisfactory  standards, 
and  their  pack,  as  a  rule,  is  such  as  to  please  all  markets.  This  is  not  true 
of  the  barreled-apple  growers,  and  to  them  this  reconmiendation  is  earnestly 
addressed. 

It  is  required  that  export  apples  be  in  firm,  clean  condition  at  the  time  of 
packing.  The  fruit  can  not  be  exported  safely  if  it  is  allowed  to  remain  on  the 
trees  as  long  as  fruit  which  is  marketed  locally.  In  the  case  of  those  States 
which  go  to  market  first  it  is  not  good  business  to  leave  the  apples  on  the  trees 
until  they  have  reached  full  maturity  and  color.  Usually  the  best  values  are 
realized  on  early  shipments,  and  the  foreign  trade  is  not  so  exact  as  to  color 
until  supplies  are  plentiful.  Furthermore,  color  represents  the  stage  of  ma- 
turity, and  when  the  apples  are  held  for  full  color  they  frequently  are  too  ripe 
for  safe  transportation. 

In  picking  and  pacldng  special  care  should  be  exercised  to  avoid  bruising 
the  fruit,  because  the  time  required  for  shipment  and  the  rough  handling  and 
changes  of  t^nperature  to  which  the  product  is  subjected  is  a  severe  test  of  its 
physical  endurance.  The  apples  sllbuld  be  hand-selected  and  carefully  graded 
according  to  recognized  standards. 

Strong,  well-made  packages  must  be  used  so  that  burst  hoops  and  slack  barrels 
may  be  avoided.  Corrugated  caps  should  be  placed  in  both  ends  of  the  barrels. 
Protection  should  be  provided  against  rain  and  extreme  heat  or  cold  at  time 
of  harvesting,  packing,  and  shipping.  The  grower  who  subjects  his  apples  to 
rough  treatment  and  packs  the  fruit  under  a  hot  sun  into  barrels  that  are  heated 
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and  then  hauls  without  i^rings  over  rough  roads  to  the  cars  in  all  kinds  of 
weather  is  a  menace  to  the  general  good  in  marketing  our  export  apples.  He 
does  not  deserve  success^  and,  if  he  persists  in  these  methods,  the  sooner  he 
suffers  disaster  the  better  it  will  be  for  the  industry. 

Appropriate  laws  desirable. — ^Laws  are  frequently  required  to  protect  us 
against  ourselves.  For  more  than  a  deca^  various  responsible  agencies  have 
worked  to  secure  an  improvement  in  the  methods  of  preparing  apples  for 
market  Packing  schools  have  been  conducted  throughout  the  commercial 
orchard  districts,  and  this  work  has  resulted  In  producing  better  grades  and  a 
neater  style  of  pack.  However,  there  is  a  very  large  number  of  irreH)onsible 
people  among  those  engaged  in  the  production  and  marketing  of  aisles,  and 
against  this  class,  which  may  be  expected  to  persist,  the  industry  needs 
protection.  A  Federal  statute  fixes  the  standard  barrel,  and  another  law  was 
passed  providing  for  standard  grades,  but  nothing  is  to  prevent  the  packer  from 
doing  as  before,  because  he  is  not  compelled  to  abide  by  the  standards  of  the 
statute. 

Realizing  the  very  great  importanoe  of  shipping  uniformly  well-graded  and 
packed  apples  in  the  dev^opment  of  over-seas  trade,  and  realizing  that  the 
industry  will  not  adjust  itself  so  as  to  meet  this  need,  it  is  suggested  that  a 
Federal  law  requiring  specific  grades  and  providing  for  careful  inspection  at 
seaboard  and  authorizing  condemnation  proceedings  in  the  case  of  shipments 
which  do  not  meet  the  legal  standards  would  be  of  untold  benefit  to  the  apple 
industry  of  the  United  States  in  developing  trade  with  forei{^  countries.  The 
Fruit  Marks  Act  was  designed  to  do  for  Canada  what  is  here  suggested  for  the 
States,  and  the  enforcement  of  the  law  is  said  to  have  had  a  very  salutary  effect 
upon  the  foreign  trade  of  the  Dominion. 

Cater  to  the  4eHres  of  foreian  importers,— To  develop  a  trade  It  is  required 
that  the  business  be  transacted  in  a  manner  acceptable  to  the  purchasers.  The 
people  of  the  United  States  have  been  disposed  in  no  little  measure  to  carry 
on  trade  with  foreign  countries  in  a  manner  most  acceptable  to  us.  However 
desirable  changes  in  foreign  methods  may  or  may  not  be,  still,  in  order  to 
secure  over-seas  patronage,  a  conformity  with  the  customs  of  our  patrons  is 
essentiaL  With  many  foreign  peoples  the  personal  element  is  sometimes  more 
vital  than  the  business  involved,  and  in  many  cases  a  prejudice  or  a  spirit  of 
antagonism  rather  than  of  cooperation  unwittingly  may  be  aroused  to  the  last- 
ing obstruction  of  satisfactory  business  relations.  For  instance,  importers  who 
have  been  accustomed  to  receive  only  such  apples  as  have  been  ordered  pre- 
viously, thus  anticipating  their  needs  and  preventing  gluts,  may  not  be  pleased 
at  the  efforts  of  a  foreign  exporter  who  endeavors  to  force  the  expansion  of 
their  market  by  consigning  large  quantities  on  shi|q;>er's  order.  Immediately 
antagonism  is  aroused  on  the  part  of  the  importers  and  untold  difficulties  ap- 
pear in  developing  trade  with  that  market 

If  the  apple  growers  and  distributors  of  the  United  States  expect  to  expand 
the  foreign  trade  in  apples  in  proportion  to  the  needs  of  the  industry,  they 
assuredly  must  endeavor  to  deal  fairly  and  tactfully  with  those  whose  patron- 
age is  sought 

Secnre  adequate  ineuranee.—The  hasarda  incidental  to  the  physical  handling 
of  export  apples  require  that  adequate  protection  be  provided  in  order  to  pre- 
vent loss  to  the  shipper  or  buyer  and  a  consequent  discouragement  for  both. 
It  Is  doubtful  if  the  insurance  companies  provide  for  a  contract  that  is  designed 
to  cover  those  physical  hazards  which  are  most  ccHumonly  encountered.  It  is 
reasonable  to  believe  that  with  the  enforcement  of  a  law  designed  to  regulate 
the  exp<H*t  shipments  of  apples  in  respect  to  the  grading  and  packing  of  the 
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fruit  a  basis  would  be  created  for  the  application  of  scientific  insurance  against 
deterioration  or  other  damage  in  transit  If  protection  can  be  secured  in  this 
way,  the  speculative  feature  will  be  reduced  and  greater  satisfaction  enjoyed 
by  all  concerned. 

Open  oonHgnmeni  8ometime$  necessary  to  establish  a  new  market, — ^When  it 
is  undertaken  to  develop  new  foreign  markets  for  apples,  exciting  in  the 
case  of  widely  known  organizations  or  export  firms,  the  foreign  importer  may 
lack  confidence  in  the  representations  of  the  shippers  and  fftil  to  place  orders. 
There  must  be  a  disposition  on  the  part  of  the  exporters  to  show  good  faith  by 
supporting  their  representations  with  actual  consignment&  Of  course,  care  is 
to  be  exercised  in  making  trade  connections  abroad,  but  when  the  8hii^)er  is 
assured  that  the  best  possible  connection  has  been  made,  then  he  should  pro- 
ceed to  establish  his  brands  and  lay  the  foundations  of  a  permanent  trade. 
Many  experiments  are  to  be  performed  in  establishing  a  new  market,  and  these 
experiments  naturally  must  be  largely  on  the  part  of  those  seeking  markets. 
Until  it  is  known  what  varieties  are  wanted  and  how  they  should  be  graded 
and  packed,  and  until  confidence  is  established  among  the  importers,  the 
shipper  is  compelled  to  assume  much  risk  and  sometimes  to  undergo  temporary 
losses.    However,  the  advantage  gained  proves  a  permanent  benefit. 

Supply  foreign  markets  uniformly. — ^When  a  market  has  been  opened,  it  does 
not  remain  open  of  its  own  accord.  There  can  be  no  negligence  on  the  part  of 
the  exporter,  because  the  market  must  be  cultivated  continuously.  To  fall  in 
holding  a  market  is  Just  as  serious  as  failure  to  create  it 

When  a  brand  of  apples  has  been  established,  constant  uniform  supplies  are 
necessary  from  year  to  year  to  ke^  it  established,  and  through  a  lapse  of  at- 
tention to  the  needs  of  the  market  in  this  respect  practically  all  the  advantage 
gained  originally  at  so  much  expense  may  be  lost  to  a  more  enterprising 
neighbor. 

Frequently  it  occurs,  in  the  case  of  shipping  organizations,  that  the  good 
Judgment  of  the  management  is  subordinated  to  the  whim  of  the  members  in 
matters  pertaining  to  foreign  marketing.  There  comes  to  mind  the  recent  ex* 
perience  of  a  large  fruit  growers*  association,  which  for  several  years  bad 
been  especially  active  in  expanding  its  over-seas  trade.  The  foreign  sales  were 
handled  so  effectively  that  not  only  was  an  outlet  created  for  immense  quan- 
tities of  apples  at  a  time  when  profitable  marketing  at  home  was  difficult  but 
also  the  average  prices  received  were  substantially  more  than  what  was 
realized  in  the  United  States. 

At  the  last  of  the  season  a  few  car  lots  of  apples  became  Involved  in  the 
requisition  of  steamers  by  a  foreign  €k>vernment  which  took  possession  of  the 
cargoes  and  forced  the  sales.  Claims  were  lodged  by  the  organization*s  foreign 
office  and  much  time  was  consumed  in  securing  settlements.  The  delay  made 
it  impossible  to  close  the  pools  and  make  final  settlement  with  the  growers. 
Although  the  remainder  to  be  paid  the  individual  members  was  negligible, 
they  became  very  discontented  and  devel(^)ed  such  a  sentiment  against  foreign 
marketing  that  the  directors  deftored  to  the  prejudice  which  grew  out  of  an 
unimportant  event  and  a  temporary  inconvenience,  by  practically  closing 
the  organization's  foreign  channels  which  had  been  created  and  maintained  so 
profitably  for  both  the  agency  and  its  members. 

The  fruit  industry  in  some  sections  of  the  United  States  depends  in  no 
small  measure  upon  the  development  of  trade  and  the  expansion  of  markets 
in  foreign  countries.  This  is  to  be  accomplished  only  by  aggressive  action  on 
the  part  of  the  distributors  in  following  every  advantage.  In  the  case  of  or* 
ganizatlons  of  growers,  it  is  folly  for  the  officers  to  pander  weakly  to  the 
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attitude  of  members  who  may  not  compreheiMi  the  conditions.  Every  eifort 
should  be  made  to  enlighten  them,  but  good  business  Judgment  and  not 
prejudice  should  direct  the  development  of  markets. 

Direct  marketing, — For  many  years  the  United  Kingdom  has  been  the  chief 
foreign  market  for  North  American  apples.  Nearly  all  of  our  exports  have 
been  to  that  country,  but  not  entirely  consumed  there.  English  dealers  have 
supplied  Europe,  South  America,  and  other  sections  of  the  globe. 

In  serving  as  a  channel  for  the  distribution  of  our  apples  across  the  seas, 
the  British  dealers  have -rendered  a  signal  service  to  the  apple  industry  of  the 
United  States.  Naturally  they  have  exacted  toll,  and  there  has  not  come  to 
the  growers  and  shippers  of  the  United  States  and  the  consumers  of  foreign 
countries  the  full  advantage  of  the  trade  which  has  been  carried  on  throughi 
the  United  Kingdom. 

The  growth  of  the  orchard  industry  of  the  States  requires  the  most  rapid  er- 
pansicm  of  foreign  markets  that  may  be  consistent  with  good  business  prin- 
dples.    It  is  required  that  economies  be  effected  in  every  way  possible. 

With  all  due  respect  to  British  dealers,  the  apple  exporters  of  the  States 
should  go  direct  to  those  countries  which  formerly  have  been  supplied  wholly 
or  in  part  by  the  United  Kingdom.  Instead  of  paying  the  dealers  of  the  United 
Kingdom  a  toll  for  selling  our  apples  to  foreign  people,  American  growers  and 
shiiK^rs  should  arrange,  when  practicable,  to  perform  this  service  for  them- 
selves and  enjoy  the  benefits  which  would  accrue  from  dhrect  trade  relations 
with  all  the  foreign  markets. 

UtUistation  of  the  Panama  CanaL—There  has  been  much  speculation  on  the 
part  of  growers,  dealers,  distributors,  transportation  companies,  and  theorists 
as  to  the  benefits  which  may  be  derived  by  the  apple  industry  from  the  opera- 
tion of  the  Panama  CanaL  Only  one  or  two  distributors  have  experimented 
with  it  as  yet 

During  the  season  of  1914-15  several  shipments  of  apples  destined  for 
Europe  were  made  from  the  Pacific  northwest  through  the  canal.  Although 
the  time  required  was  much  greater  than  for  the  overland  routes,  the  physical 
handling  of  the  fruit  was  entirely  satisfactory  excepting  in  the  case  of  one 
lot  which  was  supposed  to  have  deteriorated  as  the  result  of  difficulties  with 
the  refrigerating  machinery.  Even  with  the  present  limitations  as  to  steam* 
ship  facilities,  rates  are  secured  which  represent  a  substantial  saving  to 
growers  and  shippers  near  seaboard. 

In  time,  as  the  Panama  Canal  shipping  increases,  facilities  may  be  expected 
to  improve  and  rates  reduced.  The  canal  is  the  natural  route  from  the  east 
coast  of  North  America  to  the  west  coast  of  South  America  and  the  countries 
of  the  Orient  It  opens  the  markets  of  eastern  South  America  to  Pacific  coast 
shippers  both  of  Canada  and  the  United  States,  and  as  facilities  improve  the 
water  route  to  Europe  from  the  far  western  districts  will  come  to  be  more 
important  than  now  realized,  for  undoubtedly  shipments  so  made  will  go 
direct  to  the  foreign  markets  as  originally  loaded  into  cold  chambers  on  the 
Pacific  coast 

The  benefits  to  be  derived  by  the  apple  industry  from  the  operation  of  the 
Panama  Canal  will  be  enjoyed  chiefiy  on  the  Pacific  coast,  because  the  center  of 
the  foreign  consuming  population  lies  east  of  the  canal.  Constant  utilization 
of  the  water  route  by  the  apple  shippers  of  the  far  Northwest  will  enable  them 
to  realize  such  benefits  more  readily.  They  can  hope  for  improvements  in 
facilities  and  rates  only  as  they  patronize  the  route. 

Commercial  representation. — In  its  investigations  of  the  foreign  marketinsr 
of  manufactured  products  the  United  States  Bureau  of  Foreign  and  Domestle 
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One  very  serious  reason  why  the  agricultural  occupation  of  the  Tropics  must 
be  on  an  intensive  basis  lies  in  the  continuous  and  rapid  growth  of  weeds  that 
greatly  increase  the  labor  and  expense  of  clearing  and  cultivating  the  land. 
The  tropical  farmer  can  not  stop  for  winter.  There  is  no  ally  in  the  form  of 
frost  to  keep  the  weeds  from  growing,  and  the  land  is  practically  lost  if  neg- 
lected for  a  few  months.  .  Once  taken  by  weeds  the  land  must  be  allowed  to 
grow  up  to  bushes  so  that  it  can  be  cleared  again  by  fire,  or  at  much  greater 
expense  by  hand  labor,  which  can  be  used  only  when  it  is  very  cheap.  The 
alternative  is  to  use  the  land  constantly  and  keep  it  covered,  as  far  as  possible, 
with  useful  plants  instead  of  with  useless  weeds  injurious  to  crops  and  costly 
to  remove. 

PBOMisnra  tropical  tbee  chops. 

The  Tropics  afford  an  enormous  number  of  valuable  tree  crops,  adapted  to 
the  widest  possible  range  of  natural  conditions  and  uses.  Forests  of  useful 
trees  will  be  a  feature  of  the  intensive  system,  to  replace  the  worthless  weeds 
and  bushes  that  now  cover  large  areas  of  waste  lands  in  many  tropical  coun- 
tries, as  a  result  of  the  desultory  methods  of  tropical  exploitation  followed  in 
the  past.  Three  classes  of  tree  crops  of  great  potential  importance  may  be 
mentioned  as  illustrations : 

Oil-producing  paltM. — ^There  is  a  rapidly  increasing  demand  for  vegetable 
oils  as  substitutes  for  meat  and  dairy  products,  and  for  many  industrial  pur- 
poses. Two  important  sources  of  vegetable  oils  are  the  coconut  and  the  African 
oil  palm,  Elaeis.  guineensis.  The  coconut  is  widely  known  and  its  culture  is 
rapidly  extending,  but  the  African  oil  palm  is  still  confined  to  a  single  region. 
The  fruits  of  the  oil  palm  have  a  fleshy,  oil-producing  pulp  as  well  as  an  oily 
kernel,  so  that  two  kinds  of  oil  are  produced.  But  the  fresh  pulp  also  serves 
directly  as  a  food,  has  an  excellent  flavor,  and  is  highly  nutritious.  Thus  the 
oil  palm  is  worthy  of  consideration  as  a  food  crop  in  any  tropical  region,  quite 
apart  from  the  commercial  possibilities.  Nevertheless,  the  practical  utilization 
of  such  a  tree  outside  its  native  country  depends  upon  a  well-supported  policy 
of  intensive  development,  for  palms  and  other  tree  crops  take  time  to  grow 
and  must  be  planted  in  large  numbers  if  products  of  commercial  importance 
are  to  be  obtained. 

The  avocado  as  a  food  crop. — ^The  avocado  is  widely  known,  but  its  possi- 
bilities as  a  food  crop  are  seldom  appreciated  and  nowhere  fully  realized. 
The  varieties  are  numerous  and  differ  widely  in  season  of  maturity  as  well 
as  In  other  respects,  so  that  production  could  be  trarried  through  several 
months  and  probably  through  the  entire  year  in  many  tropical  and  sub- 
tropical regions.  The  fruits  are  savory,  highly  nutritious,  and  easily  di- 
gestible. The  trees  are  large,  long-lived,  and  very  productive.  Obviously  the 
avocado  might  become  a  very  important  element  of  the  food  supply  of  pro- 
gressive communities  organized  to  take  full  advantage  of  the  natural  resources 
of  production. 

Cacao  culture  undeveloped. — Cacao  is  recognized  as  an  important  tree  crop, 
but  its  possibilities  are  still  very  far  from  being  realized.  Many  problems  of 
culture  and  protection  against  disease  remain  to  be  solved,  but  these  are  not 
the  only  directions  from  which  progress  may  be  expected.  The  consumption  of 
cacao  in  temperate  regions  is  still  very  far  below  its  true  possibilities,  owing 
to  the  fact  that  the  methods  of  preparation  and  use  are  still  very  imperfect. 
The  result  is  that  cacao  is  used  mostly  as  a  flavoring  material,  very  little  as 
u  food.    Indeed,  it  is  customary  to  extract  and  discard  from  manufactured 
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forms  of  cacao  the  oily  materiahi  that  represent  the  most  nutrltioiis  elemeots. 
Tbe  manufacturing  processes  yield  a  residue  often  indigestible  and  onattractive 
in  taste,  and  altogether  inf^ior  to  the  bev^ages  that  the  natives  of  Gentral 
America  know  how  to  prepare  directly  from  the  dried  seeds.  With  the 
problems  of  production  and  utilization  once  adequately  soWed.  the  growlnf 
of  cacao  might  become  the  chief  branch  of  tropical  agriculture.  Linnaeus 
gave  cacao  the  name  Theobroma,  or  food  of  the  gods.  What  is  now  needed 
Is  to  make  it  fully  available  as  food  for  men. 

CONCLUSIONS. 

Agriculture  in  the  Tropics  is  undergoing  rapid  changes  by  reason  of  the 
application  of  modem  improvements  in  machinery,  electric  transmission  of 
water  power,  transfportation,  conmiunication,  and  hygiene.  In  coonectkm 
with  this  movement  more  intensive  systems  of  tropical  agriculture  are  needed — 
systems  that  are  able  to  support  larger  populations  for  longer  periods  of  time, 
and  thus  able  to  justify  the  installation  of  the  modem  facilities  of  produc- 
tion, comfort,  and  protection  against  disease.  In  developing  these  more 
intensive  systems  of  tropical  agriculture  much  more  is  to  be  expected  from 
a  greater  utilization  of  tree  crc^w  than  from  attempting  to  carry  agricultural 
methods  of  temperate  regions  into  the  Tropics. 

The  Chaibman.  Is  there  any  discussioii  of  Mr.  Cook's  paper? 

Mr.  Mayo.  It  seems  to  me  that  in  the  discussion  of  a  subject  of 
this  kind  we  must  forget,  at  least  to  a  considerable  extent,  our  strictly 
American  view  of  Latin- American  c<Miditions.  We  must  remember 
that  much  of  Latin  America  is  very  primitive;  that  the  land  hold- 
ings there  are  usually  not  very  large  areas;  that  the  wealth  is  in  the 
hands  of  comparatively  a  few  individuals;  and  that  the  natives  as  a 
rule  have  had  very  little  opportunity  for  development  other  than 
that  which  they  have  wrought  out  by  themselves. 

I  remember,  when  I  first  went  into  the  Tropics,  I  went  to  see  a 
native  who  was  buying  a  few  cows  from  an  American.  After  he  had 
picked  out  his  cows  I  asked  him  through  an  interpreter  what  points 
he  based  his  judgment  on  in  making  his  selection.  He  said,  ^The 
horns  and  the  hair  and  the  tail ";  and  that  was  an  entirely  different 
method  from  our  American  point  of  judgment  in  the  selection  of 
cattle.  I  asked  him  why  he  based  his  opinion  on  the  horns.  His 
answer  was  that  he  sold  most  of  his  bulls  for  work  cattle,  and  that 
he  picked  cows  that  had  big,  strong  horns  because  they  y<^ed  them 
entirely  by  the  homa 

I  asked  about  the  hair.  He  said  if  you  got  these  American  cattle 
with  long  coats  of  hair,  that  the  ticks  would  eat  them  up.  Then  I 
asked  him  about  the  tail,  and  he  said  that  when  a  cow  had  a  long 
tail  it  walked  faster  than  it  did  with  a  short,  stubby  tail.  I  was  not 
so  sure  of  that,  on  a  scientific  basis. 

But  the  point  is  that  they  look  at  things  from  an  entirely  different 
point  of  view.    They  have,  frcmi  experience,  adapted  themselves  to 


Digitized  by 


Google 


662       PBOCEEDINGB  SECOND  PAN  AMBBIOAN  SOIENTIPIO  00KGBB88. 

Commerce  has  discovered  a  general  weakness  on  the  part  of  the  exporters  of 
such  products  In  their  lack  of  personal  contact  with  foreign  Importers.  In 
contrast  to  American  methods  attention  has  been  called  by  the  bureau  to  the 
activities  of  foreign  exporters  who  send  commercial  representatives  Into  the 
markets  of  the  world  to  study  trade  demands  and  solicit  patronage. 

The  weakness  of  the  manufactured  product  exporters  of  the  United  States  is 
jilso  characteristic  of  the  shippers  of  farm  products.  Until  very  recently  the 
apple  Industry  has  not  been  represented  In  foreign  countries  excepting  by  for- 
eign brokers,  although  the  hazards  and  difficulties  encountered  in  marketing  a 
commodity  which  is  so  perishable  as  the  apple  are  much  greater  than  in  ttie 
case  of  nonperlshable  products. 

It  is  to  be  remembered  that  the  largest  portion  of  the  apple  exports  are  made 
by  open  consignment  to  brokers  who  sell  the  fruit  at  auction.  Owing  to  the  fact 
that  the  shipments  are  absolutely  subject  to  the  disposition  of  the  Iwofcers, 
under  a  sales  system  which  is  favorable  to  the  buyers  who  are  present  tafher 
than  to  the  owners  of  the  fruit  who  are  several  thousand  miles  away,  it  Is 
desirable  for  best  results  that  the  shippers  station  their  individual  or  Joint 
representatives  In  the  markets  to  receive  the  consignments  and  direct  disposi- 
tion of  the  fruit  in  a  manner  satisfactory  to  both  the  tdilppers  and  the  bu3rer8. 

The  chief  Interest  of  the  fbrelgn  broker  is  to  handle  the  largest  amount  of 
fruit  possible,  so  that  his  commissions  may  be  substantial.  The  chief  Interest 
of  the  shipper's  commercial  agent  is"  solely  the  interest  of  Ills  principal,  and 
therein  lies  the  difference  In  efficiency.  The  brokers  may  advise  the  continugnce 
of  shipments  whatever  the  outlook  may  be,  while  the  agent,  looking  to  the 
welfare  of  his  employer  might  advise  curtailment  or  discontinuance. 

The  personal  element  enters  very  largely  into  the  foreign  marketing  of 
apples,  and  the  contingencies  which  arise  can  not  be  dealt  with  satisfactorily 
when  the  shipper  Is  so  far  away.  Aside  from  supervising  the  work  of  the 
brokers  the  exporter's  commercial  agent  can  render  a  most  valuable  service  in 
developing  new  markets.  Progress  In  establishing  brands  of  at^les  abroad  Is 
very  slow  and  sometimes  failure  ensues  when  ^e  shipper  uses  the  old  methods. 

The  difference  in  results  secured  with  and  without  commercial  agents  is 
exactly  the  difference  between  going  after  a  thing  and  waiting  for  the  thing 
to  come  to  you.  If  the  apple  growers  and  shippers  of  a  country  desire  to  ex- 
pand their  foreign  trade  they  must  go  after  the  business  by  studying  the  foreign 
conditions,  by  soliciting  the  foreign  patronage  and  adjusting  their  methods  to 
the  requirements  of  the  foreign  trade  through  the  activities  of  their  own 
skilled  agents.  The  work  of  the  special  representatives  must  be  performed  In 
close  collaboration  with  the  foreign  brokers  and  dealers,  without  whose  coop- 
eration success  is  impossible. 

The  operation  of  cooperative  organizations. — ^The  suggestions  so  far  given  for 
the  development  of  over-seas  trade  are  meant  to  apply  to  an  shippers  of  apples, 
whether  the  growers  or  the  dealers.  As  far  as  the  individual  producers  are  con- 
cerned It  is  practically  impossible  for  them  to  overcome  the  difficulties  attendant 
upon  foreign  marketing.  They  are  [^)eclallsts  In  production  and  have  neither 
the  time  nor  the  personal  contact  with  market  conditions  which  are  required  for 
securing  satisfactory  results. 

The  problems  encountered  in  establishing  profitable  trade  r^ations  with 
foreign  countries  are  not  only  impossible  of  solution  by  the  isolated  grower  but, 
on  the  other  hand,  excepting  in  the  case  of  a  very  limited  number  of  operators, 
the  middlemen  themselves  are  unequal  to  the  difflculties.  They  have  not  ren- 
dered a  service  In  the  foreign  field  proportionate  to  the  needs  of  the  industry. 
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NotwltJistaodlng  the  fact  that  it  is  practically  impossible  for  the  growers  to 
solve  individually  the  problems  incident  to  marketing  their  apples  across  the 
seas,  still  as  the  producers  and  original  owners  they  are  the  primary  distribu- 
tors. Therefore,  it  is  reasonable  to  conclude  that  the  future  of  tlie  apple  in- 
dustry depends  largely  ij^pon  the  extent  to  which  they  exercise  an  intelligent 
effective  control  over  the  distribution.  Such  control  does  not  mean  necessarily 
the  elimination  of  those  middlemen  who  are  performing  an  economic  service  in 
apple  marketing,  but  rather  the  selection  and  eftectivo  utilisation  of  the  best 
trade  mediums. 

It  is  not  difficult  to  arrive  at  a  conclusion  as  to  how  the  apple  growers  may 
SQperviae  most  efteetively  the  distribution  of  their  products  in  the  development 
of  foreign  markets.  The  experience  gained  from  actual  experiments  p«*f ormed 
during  the  past  few  years  by  certain  communities  suggests  the  best  way. 
Thisoiu^  tbe  organisation  aud  efficient  ei;)eration  of  co<^rative  marketing  agen- 
cies locally  and  generally,  over  definite  producing  areas,  the  apple  growers  of 
those  areas  may  convert  their  individual  weakness  into  united  strength. 

The  amount  of  fruit  nuurketed  through  an  organization  determines  its  ca* 
padty  for  solving  the  problems  involved.  In  the  case  of  foreign  marketing, 
it  is  to  l>e  remembered  that  the  difficulties  are  especially  great  and  that  to  be 
snccessful  an  agency  must  have  the  extensive  resources  which  are  available 
only  through  the  control  of  a  proportionately  large  tonnage.  The  tonnage  and 
QOt  the  number  of  members  measure^  the  strength  of  a  cooperative  marketing 
organl^sation* 

The  plan  and  muethods  of  snch  im  agency  should  be  designed  to  do  for  the 
member  wliat  he  is  imable  to  do  for  himself  in  developing  foreign  markets, 
namely: 

To  conduct  comprehensive  foreign  investigations  for  the  purpose  of  knowing 
the  trade  d^nuids  and  making  reliid>le  trade  eonnectionfl. 

Te  prepare  the  iniit  for  market  so  that  t^e  grading  and  packing  may  be  in 
aeeordanee  with  the  best  trade  danands  and  so  that  credit  rather  than  dis- 
credit may  be  reacted  to  the  entire  community  of  producers. 

To  establish  ecmimuBity  brands  for  the  various  grades  so  as  to  have  a  basis 
en  which  to  advertise  widely  in  foreign  countries. 

To  supervise  the  physical  handling  of  the  shipmoitB  throoi^  to  final  destl- 
nation  and  to  secure  adequate  insurance  so  that  the  hazards  may  be  reduced. 

To  ccmtrol  the  consignments  and  supervise  the  fcHreign  sales  at  auction 
through  the  employment  of  capable  foreign  agents  in  the  respective  countries. 

To  expand  old  markets  and  develop  new  ones  by  direct  contact  and  through 
aie  solicitation  of  the  special  agents. 

1V>  so  adjust  credit  arrangements  that  the  members  may  not  suffer  the  ineon^ 
venience  caused  by  the  delays  of  individual  methods  and  so  that  they  may 
avoid  the  bad  practice  of  mortgaging  their  shipments  to  independent  brokerage 
agencies. 

To  pool  the  proceeds  of  all  sales  according  to  the  varieties  and  grades  over 
definite  periods  so  that  profits  and  losses  may  be  equalized  and  so  that  new 
ventures  may  be  undertaken  in  developing  virgin  markets  without  involving 
disastrously  the  welfare  of  the  individuaL 

CkMq[>erative  marketing  is  no  longer  an  e]qperiment  Even  as  suKwrted  by  the 
half-hearted  attitude  of  the  fturmers  in  the  United  States,  great  lienefits  have 
been  derived  from  it  Several  fruit  growers'  organizations  have  demonstrated 
fully  what  the  combined  growers  of  a  district  are  able  to  accomplish  in  the 
foreign  marketing  of  apples. 
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It  rested  with  a  small  association  in  Virginia  to  make  the  first  attempt  by 
any  community  of  growers  in  the  United  States  to  control  the  sales  of  their  ap- 
ples In  Europe.  Unfortunately  the  Virginia  union  had  meager  resources,  far 
short  of  those  demanded  by  the  difficulties  encountered.  The  growers  had  not 
been  accustomed  to  pack  their  fruit,  for  the  crops  formerly  had  been  sold  on  the 
trees.  Naturally  the  organization's  shipments  to  Ekirope  were  not  in  uniformly 
good  condition,  nor  always  graded  and  packed  to  meet  the  best  trade  demands, 
so  the  results  of  the  foreign  sales  were  not  altogether  satisfactory  to  each  indi- 
vidual grower,  because  the  fruit  was  sold  and  settlements  were  made  accord- 
ing to  the  merits  of  the  different  packs.  In  consequence,  the  membership 
ranks  became  infected  by  suspicion  and  discontent,  with  the  result  of  serious 
disruption,  although  in  the  case  of  the  good  packers,  prices  were  realized 
through  the  organization  fnr  in  excess  of  values  received  outside. 

The  struggle  of  the  organization  in  Virginia  to  overcome  the  unnatural  limi- 
tations which  are  imposed  by  the  members  have  made  it  impossible  to  fully 
carry  out  its  original  plans,  but  the  vital  fact  is  that  the  little  band  of  growers 
who  have  been  loyal  to  the  association  have  been  instrumental  in  demonstrating 
to  the  apple  growers  of  the  United  States  how  they  can  best  conduct  their 
foreign  sales.  The  system  and  the  organization's  European  agent  who  perfected 
the  system  have  been  adopted  by  the  largest  group  of  cooperative  apple  growers' 
organizations  in  the  world.  Supported  by  standard  grading  and  pacldng  the 
joint  foreign  representative  of  these  American  cooperatives  has  demonstrated 
the  benefits  wliich  may  be  derived  by  the  apple  growers  through  united  effort 
and  commercial  representation  in  the  foreign  marketing  of  apples. 

CONCLUSION. 

There  are  many  virgin  markets  for  the  apples  of  America.  The  Orient  with 
its  millions  of  people  is  practically  untouched.  Limited  quantitieB  are  sent  to 
China  and  efforts  have  been  made  once  in  a  while  by  individuals  in  the  Nortli- 
west  to  establish  more  direct  contact  there,  but  individual  resources  were  rarely 
equal  to  the  undertaking.  The  few  experimental  shipments  met  an  instant  de- 
mand at  excellent  prices,  but  the  expense  and  time  required  were  so  great  as 
to  discourage  further  att^npts. 

India  for  some  years  has  received  small  shipments  of  American  apples 
through  the  English  dealers,  and  a  few  experimental  shipments  have  been  made 
successfully  direct  from  New  York.  It  is  thought  possible  to  make  of  India  a 
good  customer. 

Australia  and  Tasmania  supply  the  markets  of  many  foreign  countries  in  the 
interim  between  the  North  American  seasons.  So  in  many  places  the  demand 
for  apples  is  already  cultivated,  thereby  making  it  less  difficult  to  introduce  the 
American  fruit. 

The  development  of  these  foreign  markets  and  the  expansion  of  outlets 
already  established  await  the  united  efforts  of  the  American  apple  growers  and 
shippers.  The  possibilities  of  cooperative  marketing  on  the  part  of  the  growers 
have  been  demonstrated.  A  d^ree  of  cooperation  may  be  possible  on  the  part 
of  apple-export  shippers.  Though  they  may  not  combine  extensively  for  the 
control  of  the  domestic  markets,  it  remains  to  be  seen  if  they  may  not  combine 
to  effect  the  development  of  foreign  markets  through  the  joint  employment  of 
general  foreign  consignees  and  conunercial  agents,  so  long  as  they  may  not 
attempt  to  monopolize  the  business  or  to  fix  prices  illegally. 

The  large  increase  in  apple  production,  which  is  considered  to  be  inevitable 
during  the  next  decade,  may  mean  a  decrease  in  the  percentage  of  the  crop 
actually  marketed  and  a  serious  loss  to  the  producers,  unless  both  the  domestic 


Digitized  by 


Google 


COKSEBVATION  OF  NATUBAL  BESOUBOES.  665 

and  the  foreign  outlets  are  expanded  to  the  ntmost  capacity.  The  old  methods 
are  not  considered  to  be  adequate,  and  therefore  the  adoption  of  more  progres- 
sive  measures  is  urged  so  that  the  foreign  markets  may  be  cultivated  in  a 
manner  proportionate  to  the  growing  needs  of  the  industry. 


THE  PRINCIPLES  AND  PRACTICES  OP  COOPERATION  APPUED 
TO  CITRUS  PRODUCTION  AND  DISTRIBUTION. 

By  O.  HAROLD  POWELL, 
Manager  California  Fruit  Orower^  Exchange,  Los  Angeles,  Cal, 

The  co<^)eration  of  the  citrus  fruit  growers  in  California  in  working  out  the 
problems  of  production  and  distribution  has  resulted  in  the  developmait  of 
200,000  acres  of  orange  and  l^non  groves  from  a  semiarid  desert  In  a  normal 
crop  year  the  growers  ship  20,000,000  boxes  of  fruit,  or  50,000  carloads.  The 
crop  brings  a  return  of  $40,000,000  to  California  and  has  a  delivered  value  of 
$50,000,000. 

Twenty  years  ago  the  growers  produced  6,000  carloads  and  each  grower  tried 
to  handle  the  problem  of  production  and  distribution  alone.  The  markets  on 
the  average  were  2,500  miles  distant  The  facilities  for  distribution  were  un- 
developed, the  freight  rates  high,  the  crop  perishable.  The  growers  sold  the 
fruit  to  local  buyers,  to  distant  buyers,  or  consigned  it.  But  the  buyers  would 
only  buy  when  there  was  a  chance  to  make  money ;  at  other  times  the  grower 
had  to  assume  the  rislcs  of  distribution,  or  would  have  to  sell  at  a  sacrifice. 
Later  on  the  buyers  divided  the  territory  and  did  not  compete  with  each  other, 
or  they  fixed  a  maximum  price  to  be  paid  for  the  fruit  Under  these  conditions 
the  grower,  of  course,  became  helpless.  He  was  too  small  a  unit  to  cope  with 
the  larger  Interests  with  which  he  came  In  contact  The  crop  was  Increasing 
rapidly,  the  returns  to  the  grower  were  diminishing,  and  he  was  forced  to 
cooperate  with  his  neighbors  In  handling  their  common  problems  Jointly,  If  his 
property  Interests  and  theirs  were  to  be  safeguarded.  Economic  necessity 
which  Is  the  foundation  stone  on  which  successful  cooperation  among  farmers 
must  be  founded,  forced  the  growers  to  form  associations,  build  packing  houses, 
develop  organizations,  assemble  the  fruit  of  the  members,  standardize  the 
grades  and  sell  the  fruit  as  a  large  business  transaction.  Finally  the  associa- 
tions were  obliged  to  federate  In  order  to  develop  a  uniform  system  of  distri- 
bution that  would  place  the  fruit  regularly  In  the  markets  of  the  United  States 
and  Canada.  Without  a  system  of  uniform  distribution  under  the  control  of 
the  producer,  and  the  regulation  of  the  handling  of  the  fruit,  chaotic  marketing 
conditions  existed.  The  associations  finally  formed  a  central  agency  now 
known  as  the  California  Fruit  Growers'  EiXChange,  which  Includes  17  district 
exchanges,  composed  of  140  local  associations  of  from  40  to  300  members  each, 
and  acts  as  a  clearing  house  In  furnishing  facilities  through  which  8,000  grow- 
ers, representing  70  per  cent  of  the  industry,  distribute  and  sell  their  fruits  on  a 
cash  basis  at  the  cost  of  operation  to  the  Jobbers  in  the  markets  of  the  United 
States,  Canada,  the  United  Kingdom,  and  other  countries.  There  are  also  a 
number  of  smaller  cooperative  associations  among  the  citrus  growers  which 
operate  somewhat  as  the  exchange  does. 

The  citrus  fruit  growers  in  California  cooperate  in  the  production  of  the 
fruit,  in  its  distribution  and  sale,  and  in  the  development  of  a  greater  con- 
sumer demand  through  national  advertising. 
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In  production  they  cooperate  in  the  purchase  of  orchards  supplies,  such  as 
fertiliisers,  cover-crop  seed,  and  other  materials.  They  cooperate  in  the  manu- 
facture of  box  shook,  in  the  purchase  of  paper  and  packing-house  materials, 
in  the  manufacture  of  by-products,  in  the  protection  of  the  fruit  against  frost 
injury,  and  in  every  way  in  building  up  better  educational  or  Investigational 
facilities  by  the  State  or  Federal  Government,  which  place  the  industry  on  a 
better  basis  and  lead  to  a  better  rural  life. 

A  GBOWEBS*    8XJPPLT   Ca 

For  the  purchase  or  manufacture  of  supplies  for  the  groves  and  packing 
houses  the  exchange  growers  have  formed  a  corporation  with  a  capital  stock  of 
$1,600,000,  most  of  which  is  paid  in,  and  is  invested  in  tlmberlands  and  mills 
for  the  manufacture  of  boxes.  Though  organized  as  a  stock  corporation  with 
the  exchange  lUBsodations  as  stockholders  the  Fruit  Growers*  Supply  Co.  eon- 
ducts  its  business  primarily  for  the  benefit  of  the  individual  grower,  who  shares 
its  benefits  in  proportion  to  the  business  he  transacts.  The  boxes  which  it 
manufactures  are  furnished  the  growers  at  the  cost  of  the  material  and  of 
manufacture,  which  indudes  charges  for  depreciation  and  maintenance,  plus 
6  per  cent  on  the  capital  invested.  The  supplies  used  in  the  orchards  or  padc- 
ing  houses  are  fumiahed  the  growers  through  their  associations  at  wholesale 
oast  «r  at  prevailing  retail  prices  with  a  refund  of  the  difference  at  the  end 
of  the  year.  The  cost  of  operation  also  indu4^  An  interest  rate  of  6  per  cent 
on  the  capital  invested. 

During  the  year  ending  August  81,  1915,  the  value  of  materials  handled  by 
the  supply  company  was  $4,061,556,  including  $2,500,000  packing-house  supplies, 
$840,000  in  ordiard  supplies,  and  $770,000  oif  lumber  and  lumber  products  sold 
atthemilL 

The  cost  <^  operating  the  supply  coB^pany  is  ai^Nroximately  two-thirds  of 
1  per  cent  of  the  value  of  the  materials  handled.  In  1914-15  it  furnished  the 
members  12,000,000  boxes,  $49,675  worth  of  labels  and  box  embellishments, 
$515,700  worth  of  fruit  wn^V^ns,  $80,500  worth  of  nails,  $874,000  worth  of 
sodimm  cyanide,  and  $25,600  of  su^huric  add  for  fumigation,  and  $288,000 
worth  of  fertUiaer.  The  simply  company  returns  $140,000  in  refunds  to  its 
members  at  the  end  of  the  year  in  addition  to  6  per  cent  en  the  capital  in- 
vested. The  supply  company  has  saved  its  members  $500,000  a  year  in  the 
cost  of  box  materials  since  its  organization.  It  has  saved  not  leas  than  $150,000 
a  year  in  the  purchase  of  fruit  wraps,  labds,  nails,  orchard  supplies,  and 
miscellaneous  purchases,  making  a  total  saving  of  not  less  than  $54250,000  in 
eight  years ;  and  in  addition  it  has  been  the  most  powerful  factor  in  staa^urd- 
izing  materials  and  in  eliminating  fraud  and  dishonesty  in  the  materals  han- 
dled. The  funds  for  the  supply  company  have  been  provided  by  levying  an 
assessment  of  a  definite  amount  per  box  against  each  shipper,  the  full  amount 
to  be  paid  in  five  years  at  a  rate  not  to  exceed  8  cents  per  box  in  any  one  yedr. 
C^tificates  of  stock  are  issued  to  the  associations  representing  the  amount  of 
an  assessment  paid. 

A    QBOWEBS*    BY-PBODXJCT    ASSOCIATION. 

The  lemon  growers  of  the  exchange  have  organized  a  corporation  with  a 
capital  stock  of  $100,000  fbr  the  manufacture  of  by-products,  such  as  citric 
acid  and  lemon  oil  from  the  lower  grades  of  fruit.  This  organization,  though 
incorporated  as  a  stock  corporation  with  the  lemon  shippers  as  stockholders* 
will  pay  6  per  cent  annually  on  the  money  invested  and  after  deducting  oper- 
ating expenses  will  return  the  proceeds  to  each  member  prorated  on  the 
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amoust  of  tenons  contributed.  •  Tbere  are  $1,600,060  worth  of  these  products 
imported  annoally  from  Italy  and  these  will  hereafter  be  manufactured  in 
part  or  in  whole  by  the  Oalifonila  lemon  growers.  This  organization  is 
financed  on  the  same  principle  as  tiie  supply  company. 

KTTTUAL  INSUBARCB  ASSOCIATION. 

The  growers  of  the  exchange  have  also  organized  an  association  through 
which  the  insurance  on  all  packing  houses  and  the  supplies  is  carried  on  a 
mutual  basis.  The  rules  and  regulations  which  govern  the  mutual  indemnity 
compact  are  in  force  in  determining  the  risks  and  rates  to  be  charged  each 
member.  The  losses  are  prorated  on  each  association  on  the  amount  of  the 
risk  carried  by  each. 

ntOST   FBOTECnON    ASSOCIATION. 

In  some  communities  all  of  the  growers  have  formed  an  Msociatlon  to  asfriat 
in  protecting  the  groves  against  injurious  frosts.  A  frost  district  is  fonned, 
thermometers  are  installed  throughout  it,  the  district  Is  thoroughly  patroled 
at  night,  and  when  the  conditions  warrant  it  the  patroliAen  notify  the  in- 
dividual growers  who  have  already  equipped  th^  groves  with  froet-fii^ting 
devices  that  firing  must  begin  or  in  some  cases  the  association  its^  isay 
handle  the  firing  operations  for  the  growers. 

THE  CITBUS  PB0TECTI\'E  LEAGUE. 

The  California  citrus  industry  has  also  formed  a  voluntary  organization, 
without  capital,  known  as  the  Citrus  Protective  League,  to  handle  the  public 
policy  questions  that  affect  the  industry  as  a  whole.  It  represents  90  per  cent 
of  the  growers  in  all  parts  of  the  State  in  handling  railroad  rates  and  general 
transportation  problems,  customs  tariffs,  and  other  governmental  relations, 
State  and  Federal  legislation  that  affects  the  citrus  industry,  and  all  other 
questions  of  a  general  nature  that  affect  the  upbuilding  of  the  industry.  It 
avoids  all  questions  that  lie  within  the  province  of  the  established  marketing 
agencies.  It  develops  a  constructive  iK)Ilcy  for  the  Improvement  of  cultural 
practices  and  of  frult-handllng  methods,  and  then  secures  the  cooperation  of  the 
State  and  Federal  agencies  best  adapted  to  the  upbuilding  of  these  lines. 

The  work  of  the  league  has  had  a  far-reaching  Influence  on  the  Industry.  It 
has  saved  the  growers  nearly  $1,000,000  a  year  In  reductions  In  freight  and 
refrigeration  rates.  It  took  a  leading  part  In  securing  larger  appropriations 
from  the  State  for  the  building  up  of  the  college  of  agriculture,  and  It  helped 
In  securing  the  appropriation  for  the  establishment  of  a  citrus  experiment 
station.  The  league  is  supported  by  funds  raised  by  general  assessment  based 
on  the  number  of  cars  of  fruit  shipped  by  each  member  during  the  preceding 
year. 

THE  CALirOBNIA  FRUIT  GBOWEBS*  EXCHANGE. 

The  most  Important  of  the  cooperative  movements  in  California  Is  the  Cali- 
fornia Fruit  Growers*  Exchange,  from  which  all  of  the  movements  described 
have  sprung,  and  which  Is  the  pattern  on  which  every  Important  cooperative 
movement  In  America  Is  more  or  less  shaped.  The  exchange  Is  a  growers 
organization,  formed  and  managed  by  them  for  their  own  benefit.  The  opera- 
tions are  conducted  at  cost. 

There  are  three  units  In  the  exchange  system:  First,  the  local  associations 
of  growers  who  build  packing  houses,  assemble  the  fruit,  grade  and  pack  it 
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under  rules  and  regulations,  and  load  It  on  the  cars  for  shiinnent  The  local 
association  may  be  a  stock  corporation  or  a  nonstock  corporation.  If  a  stock 
corporation,  the  stock  is  owned  by  the  members,  and  it  usually  recelTes  no  divi- 
dends except  the  usual  rate  of  interest  for  the  use  of  the  money. 

The  association  has  a  board  of  directors  who  serve  gratis,  a  manager,  who 
is  a  paid  officer,  and  other  employees  needed.  The  investment  in  a  packing 
house  may  vary  from  $10,000  to  $150,000,  and  tlie  value  of  the  product  shipped 
from  $50,000  to  $1,000,000.  The  funds  for  building  a  packing  house  are  fur- 
nished by  the  sale  of  stock  to  growers  usually  prorated  on  the  acreage  of  each. 
In  addition,  the  corporation  may  secure  funds  from  a  bank  by  giving  a  corpora- 
tion note  as  security,  and  repays  the  bank  through  a  period  of  years  by  with- 
holding certain  percentages  from  the  sale  of  fruit  These  organizations,  though 
stock  associations,  are  not  organized  for  pecuniary  profit  and  no  dividends  are 
paid  on  the  stock.  When  the  association  is  formed  as  a  nonprofit  corporation, 
the  money  needed  to  build  and  equip  the  packing  house  is  secured  on  a  corpora- 
tion note  and  r^mld  by  withholding  a  certain  percentage  of  the  proceeds  of 
the  sale  of  fruit,  or  by  assessing  each  package  sold  a  definite  amount 

The  association  usually  picks  the  fruit  for  the  grower  in  order  to  stand- 
ardize the  physical  handling  and  prevent  the  decay  that  follows  improper  han- 
dling. Bach  association  packs  the  fruit  under  brands  that  are  the  exclusive 
property  of  the  association,  thus  preserving  the  Individuality  of  the  local  unit 
The  trade-mark  brand  of  the  central  exchange  also  appears  on  the  wrappers 
and  boxes,  thus  giving  the  association  the  double  value  of  its  own  brand  in 
selling  to  the  Jobber,  and  the  pulling  power  of  a  nationally  advertised  brand 
with  the  consimier. 

The  Infiuence  of  the  local  brand  is  strongest  with  the  Jobber,  less  so  with 
the  retailer,  and  practically  unknown  to  the  consumer.  The  nationally  adver- 
tised brand  Is  most  powerful  with  the  consumer,  and  It  Is  utilized  by  the  Jobber 
and  retailer  in  promoting  the  sales  of  the  association  brand. 

In  practical  operation  the  fruit  of  similar  grades  of  the  different  members 
of  the  association  Is  mingled  and  sold  in  common,  a  pool  extending  through  a 
month,  more  or  less. 

When  a  carload  is  ready  for  shipment  it  is  marketed  by  the  district  ex- 
change, with  the  advice  of  the  association,  through  the  agents  and  facilities 
provided  by  the  California  Fruit  Growers'  Exchange,  and  the  proceeds  of  the 
sales  are  divided  among  the  members  of  the  association  pro  rata  on  the  num- 
ber of  pounds  of  each  grade  shipped  in  the  pool. 

The  strength  of  the  cooperative  movement  depends  primarily  on  the  efficient 
management  of  the  local  association.  The  basis  of  a  successful  marketing 
organization  Is  the  loyalty  and  steadfastness  of  the  man  on  the  land.  His 
interest  may  be  sustained  or  killed  by  the  local  association,  because  that  is 
the  organization  with  which  he  comes  In  direct  contact.  If  the  local  associa- 
tion is  weak  the  grower  suffers,  and  he  Judges  the  entire  movement  by  the 
standard  of  his  locaL  Therefore  It  Is  essential  In  a  large  cooperative  organiza- 
tion that  practical  steps  be  taken  by  the  central  organization  to  maintain  the 
highest  possible  efficiency  in  the  handling  of  the  fruit  and  in  the  business  man- 
agement of  the  locals. 

THE   DISTRICT  EXCHANGE — ^ITS   OBGANIZATION    AND   FUNCTIONS. 

The  district  exchanges,  of  which  there  are  17,  are  composed  of  the  local 
associations,  and,  like  the  associations,  are  nonprofit  corporations,  operating 
for  them  at  actual  cost,  or  are  pecuniary  stock  corporations  operating  on  co- 
operative principles.   Each  exchange  acts  as  a  medium  between  the  associations 
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and  the  Galifornla  Fruit  Growers'  Bzchange.  It  orders  cars  for  the  associa- 
tions and  sees  that  th^  are  placed  for  loading,  keeps  records  of  the  cars 
shipped  by  Its  associations,  Informs  itself  through  the  California  Fmlt  Growers' 
Bzchange  of  every  phase  of  the  distributing  and  marketing  business,  and  places 
this  Information  before  the  associations.  It  also  receives  from  the  agents  the 
proceeds  from  the  fruit  and  turns  them  over  to  the  associations  for  pro  rata 
payment  to  the  growers,  as  al)ove  explained,  after  deducting  the  actual  cost 
of  operation,  which  usually  amounts  to  1  cent  or  less  per  box. 

THE   CENTRAL   EZGHANOB— ITS   OBGANIZATION   AND   FUNCTIONS. 

The  California  Fruit  Growers'  Bzcliange  is  the  central  body  formed  by  the 
17  district  exchanges,  with  a  directorate  consisting  of  one  representative  from 
each  of  these  exchanges,  who  serves  without  pay,  and  a  general  manager,  who 
is  a  salaried  officer.  Like  the  associations  and  the  district  exchanges,  it  also 
is  a  nonprofit  corporation,  conducting  its  business  at  the  actual  cost  of  opera- 
tion and  declaring  no  dividends.  It  has  no  assets  except  a  paid-in  capital  of 
$1,700,  office  fixtures,  and  supplies,  although  it  distributes  $20,000,000  to 
$25,000,000  worth  of  fruit. 

The  exchange  has  a  legal  department,  which  looks  after  any  litigation  that 
may  arise;  a  traffic  department,  which  looks  after  the  routing  of  the  cars  and 
handles  all  shipping  claims;  an  advertising  department,  through  which  an 
extensive  advertising  campaign  is  conducted  to  increase  the  demand  for  fruit 
and  to  establish  a  closer  working  basis  with  the  jobber  and  retailer. 

The  central  exchange  furnishes  facilities  for  the  distribution  and  marketing 
of  the  fruit  by  the  district  exchanges,  and  to  do  this  It  has  placed  bonded  agents 
In  the  principal  markets  of  the  United  States  and  Canada.  These  men  are 
exclusive  salaried  agents,  except  in  territories  where  only  a  small  quantity  of 
fruit  is  sold,  In  which  places  the  services  of  brokers  are  sometimes  used.  These 
agents  work  constantly  to  Increase  the  trade,  and  in  the  sale  of  a  car  act  directly 
under  the  order  of  the  shipper.  When  a  buyer  wants  a  carload  of  fruit  he 
takes  the  matter  up  with  the  agent  In  his  city  or  district ;  the  agent  wires  the 
detaUs  to  the  central  exchange;  this  exchange  takes  It  up  with  the  district 
exchange  handling  the  brand  of  fruit  desired ;  the  district  exchange  takes  it  up 
with  the  association  which  owns  such  brand,  ascertains  the  price  It  Is  willing 
to  accept,  and  communicates  the  reply  to  the  central  exchange;  and  the  latter 
wires  It  to  the  agent,  who  then  negotiates  with  the  buyer.  Any  further  com- 
munication necessary  until  the  sale  is  effected  or  rejected  Is  carried  on  in  the 
same  way  between  the  agent  and  the  shipper.  When  a  sale  Is  made  the  agent 
collects  the  money  In  the  form  of  a  check  made  payable  to  the  California  Fruit 
Growers*  Exchange.  This  check  Is  deposited  In  a  national  bank,  and  at  the 
same  time  a  check  Is  made  payable  to  the  shipper  of  the  fruit,  covering  the  full 
amount.  This,  with  a  duplicate  deposit  slip  showing  that  the  money  was  de- 
posited, passes  through  the  office  of  the  California  Fruit  Growers*  Exchange  to 
the  shipper,  and  at  the  end  of  each  month  the  central  exchange  levies  an  assess- 
ment against  each  district  exchange  for  Its  approximate  pro  rata  share  of  the 
cost,  based  on  the  number  of  boxes  shipped.  The  final  adjustment  Is  made  with 
each  district  exchange  at  the  end  of  each  year. 

In  1914-15  the  exchange  growers  shipped  11,889,836  boxes  of  citrus  fruits. 
It  cost  the  grower  approximately  4i  cents  per  packed  box  to  distribute  and  sell 
the  crop  to  2,500  Jobbers  In  the  United  States,  Canada,  and  other  foreign  coun- 
tries, or  If  per  cent  of  the  delivered  value  of  the  fruit.  /They  paid  approxi- 
mately 2  cents  per  box,  or  less  than  eight-tenths  of  1  per  cent,  additional  for 
national  advertising  to  Increase  the  consumption  of  citrus  fruits  and  to  bring 
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the  shippers  into  closer  working  relatknis  with  t^e  loU^rs  and  retail  dealers. 
The  average  cost  of  the  district  exdiange  la  .^1  of  1  per  cent  per  box,  making 
the  total  average  cost  of  the  exchange  and  diatrict-enchange  seryice,  indndlng 
the  cost  of  advertising,  7.16  cents  per  box. 

Under  this  system  the  sowers  and  shippers,  throagh  their  asBOCiations  and 
district  exchanges,  regulate  and  control  their  shifmients;  that  is,  i^^jr  deter- 
mine the  conditions  under  whidi  their  fruit  shall  be  sold  outaide  of  the  auction 
markets,  ship  when  and  in  any  amount  they  please,  determine  to  what  maricets 
the  fruit  shall  be  consigned  and  where  it  shall  be  sold  outside  of  the  auction 
markets,  and  designate  the  prioe  they  are  willing  to  aeoept 

Through  the  agents  the  central  exchange  gathers  daily  Information  regarding 
the  conditions  of  the  market,  secures  detailed  reports  on  tiie  sale  of  every  car 
of  exchange  fruit  and  on  weather  conditions,  and  sends  tiiis  information  in 
the  form  of  daily  bulletins  to  the  district  exchanges.  These  bulletins  also 
include  a  catalogue  of  the  details  of  exchange  cars  leaving  California,  all  tele- 
grams passing  betweoi  the  shipper  and  the  ag^it  regarding  each  car,  several 
special  reports  from  auction  or  private-sale  markets,  and  at  the  end  of  eadi 
week  and  month  summaries  of  the  different  business  operaticms  of  the  system. 

With  this  information  at  hand,  and  the  advice  he  may  secure  from  the  cen- 
tral office,  each  shipper  can  intelligently  decide  the  various  marketing  problems 
for  himself  and  thereby  avoid  chaotic  distribution  and  demoralised  sales. 

THB  NATIONAL  ▲OYlOtTISINQ  OF  OUBPS  VBUITS. 

The  orange  and  lemon  crops  of  California  have  increased  from  5  to  20  per 
cent  or  more  annually  for  many  years.  Population  increases  on  the  average 
2  per  cent  annually,  but  production  increases  without  reference  to  demand  and 
without  relation  to  the  increase  in  population.  In  addition  to  20,000  aa*ee  of 
lemons,  there  are  21,000  acres  of  Valencia  oranges  and  42,500  acres  of  the 
Washington  nav^  variety,  4  years  old  or  under,  which  in  the  next  few  years 
will  double  the  lemon  and  Valencia  crops  and  increase  the  Washington  navel 
shipments. 

The  problem  in  California  is  to  create  a  larger  consumer  demand  and  then  to 
increase  the  efficiency  of  the  sales  efforts  with  the  Jobbers  and  retailers,  so  that 
oranges  and  lemons  may  be  widely  distributed  and  placed  in  the  consumer's 
hands  at  reasonable  prices.  Production  can  not  be  curtailed.  Whatever  the 
groves  bring  forth  must  be  sold.  Sales  efforts  must  be  broad  enough  to  move 
the  crop  under  adverse  as  well  as  under  normal  conditions.  Through  a  national 
campaign  of  education  the  growers  are  endeavoring  to  increase  the  consumer 
demand  rapidly  enough  to  keep  pace  with  production.  If  the  consumer  demand 
can  be  iucreased,  the  problems  of  wholesale  and  retail  distribution  are  solvable ; 
if  consumer  demand  is  not  Increased  commensurate  with  increased  produc- 
tion, no  sales  efforts  on  the  part  of  the  Jobber  or  the  retailer  can  move  a  crop 
at  satisfactory  prices,  because  sales  efforts  do  not  materially  increase  con- 
sumption.   They  meet  the  demand  which  the  consumer  makes  VLpon  them. 

The  exchange  is  therefore  gradually  extending  consumer  advertising  as  the 
basis  of  its  sales  plans.  It  uses  national  magazines,  newspapers,  and  trade 
papers  in  its  appeal  to  the  consumers  in  developing  the  uses  of  citrus  fruits. 
It  emphasizes  the  delicious  qualities  of  oranges  and  lemons,  their  healthfulness, 
the  various  ^ays  of  using  them,  and  endeavors  through  persistent  education  to 
develop  the  latent  capacity  of  100,000,000  people  to  consume  citrus  fruits. 
Primarily  the  fimction  of  the  advertising  is  to  increase  the  consumption  of 
citrus  fruits.  It  is  not  competitive  advertising.  To  make  it  effective  the  ex- 
change shippers  pack  the  higher  grades  under  trade-marked  brands,  because  a 
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brand  is  the  consumer's  guaranty  of  quality  and  is  necessary  around  whicli  to 
build  up  an  elfective  educational  campaign. 

The  exchange  growers  are  expending  $100,000  on  lemon  and  $250,000  on 
orange  advertising  in  order  to  create  a  larger  public  consciousness  of  the  food 
value  and  healthfulness  of  citrus  fruits.  It  has  recently  organized  a  field  de- 
partment to  cooperate  with  the  associations  in  improving  the  handling  of  the 
fruit,  in  standardizing  ^e  grading  and  paddng,  and  to  assist  in  other  ways 
in  potting  the  industry  om  a  sounder  basts. 

The  discusston  in  the  preceding  pages  sets  forth  some  of  ^be  principles  and 
practices  in  the  handling  of  the  Oalifomia  citrus  industry  through  the  coopera- 
tion of  the  growers  in  working  out  their  common  problems.  Cooperation  is  suc- 
cessful in  the  citrus  industry  because  it  is  founded  on  the  bedrock  of  necessity. 
The  growers  are  an  unusual  class  of  men,  representing  progressive  farmers 
from  the  East,  lawyers,  doctors,  merchants,  and  business  men  who  have  moved 
West  to  engage  in  horticulture.  These  men  are  acquainted  with  each  other. 
Ninety  per  cent  of  them  are  located  in  a  comparatively  small  area  in  seuthem 
OaUfOTBia.  The  Industry  has  been  able  to  develop  and  control  its  distribu- 
tion through  exclusive  agents,  because  oranges  and  lemons  are  shipped  from 
California  every  day  in  the  year. 

The  cooperative  movement  has  been  developed  by  men  of  big  vision  and  wide 
experience.  They  are  looking  Into  the  future  in  developing  plans  for  the  suc- 
cessful perpetuation  of  a  torge  industry,  and  they  have  evolved  an  Industrial 
democracy  which  has  be^i  the  most  powerful  factor  In  bvllf^ng  up  a  splendid 
Califemla  rural  life. 

Adjournment 
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JOINT  SESSION  OP  SUBSECTIONS  1,  2,  AND  3  OP  SECTION 
Vn  WITH  SUBSECTION  1  OP  SECTION  IIL* 

Baleioh  Hotel, 
Tuesday  afternoon^  January  J^  1916. 

Chairman,  M.  R  Campbell. 

Papers  presented: 

Conservation  of  Iron  Ore,  by  C.  K.  Leith.     (Section  III,  subsec- 
tion 1.) 

Fuel  Situation  in  the  Andean  Plateau,  by  Benjamin  L.  Miller  and 
Joseph  T.  Singewald,  jr.     (Section  VII,  subsection  1.) 

Practical  Difficulties  of  Conserving  Our  Fuel  Supply,  by  J.  S. 
Burrow&    (Section  m,  subsection  1.) 

The  Saving  of  Coal  Through  the  Employment  of  Better  Mining 
Methods,  by  Frank  Haa&    (Section  m,  subsection  1.) 

Metallurgy  at  Braden,  by  Bernard  T.  Cooley  and  Boss  E.  Doug- 
la&     (Section  Vll,  subsection  2.) 

Metallurgy  Operations  at  Chuquicamata,  by  E.  A.  Bose.     (Sec- 
tion Vll,  subsection  2.) 

Becent  Progress  in  Metallurgical  Practice  in  Peru,  by  Miguel  Fort 
(Section  Vll,  subsection  2.) 

Conservation  of  Phosphate  Bock  in  the  United  States,  by  W.  C, 
Phalen.    (Section  YII,  subsection  3.) 

Phosphate  Besources  of  the  United  States,  by  (}eorge  B.  Mans-* 
field.    (Section  YII,  subsection  3.) 

1  The  papers  and  report  of  this  leMdon  are  found  In  Vol.  VIII,  Section  VII,  of  the  Pr*- 
eeedingt  of  the  Second  Pan  American  Scientific  Congrets. 
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JOINT  SESSION  OF  SUBSECTIONS  5  AND  6  OF  SECTION  IIL 

Baleioh  Hotel, 
Tuesday  afternoon^  January  ^  1916. 

Chairman,  B.  H.  Bawl. 

The  session  was  called  to  order  at  2.30  o'clock  by  the  chairman. 

Abstracts  of  the  following  papers  were  read  by  the  corresponding 
secretary,  Mr.  C.  W.  Sutton: 

Cat&logo  de  los  peces  pertenecientes  a  la  fauna  de  Guatemala,  by 
Juan  J.  Rodriguez  Luna. 

Conservacidn  de  las  plantas  industriales,  by  Baf  ael  Pinol  Batres. 

El  manganeso  en  la  capa  arable  del  Uruguay,  by  J.  Maimo  Sarrasin. 

CATALOGO  DB  LOS  PBCBS  PERTENECIENTES  A  LA  FAUNA  DE 

GUATEMALA. 

Por  JUAN  J.  BODBlGUBZ  LUNA, 
Bnt(ym6looOf  Ouatemala,  Ouaiemala. 

A  medlda  que  la  importante  obra  "Biologfa  CentraU-Amerlcana"  terminaba 
Io6  estndios  referentes  a  las  dases  de  anlmales  vertebrados,  fuf  haciendo  un 
extracto  de  las  especies  que  corresponden  a  Guatemala,  y  cuya  ezistencia  en 
el  territorio  de  esta  Repdblica  se  habfa  comprobado  por  la  ob8ervaci6n  dlrecta 
de  naturalistas  qme  estnvieron  aquf,  o  por  envfos  de  ejemplares  recogidos  en 
este  pais  por  personas  competentes.  Incluf  tambi^n  en  los  extractos  aquellas 
espedes  no  aefialadas  para  Guatemala,  pero  gf  para  Mexico  y  a  la  yes  para  los 
pafses  que  est&n  al  sur  de  aqu^lla,  porque  slendo  Guatemala  zona  Intermedia 
y  cercana,  es  casi  indudable  que  tambl^n  le  corresponden. 

£1  catdlogo  que  f ormd  de  los  Mamlf eros  se  publicd  en  f olleto ;  el  de  las  Aves, 
en  el  peri6dico  guatemalteco  "Bl  Heraldo"  (Tomo  I,  N'.  7,  etc),  y  el  de  los 
Reptiles  y  Batracios  por  el  V*  Oongreso  Medico  Pan- Americano,  al  cual  fu6 
dedicado  por  la  utilldad  que  reporta  el  conocimiento  de  los  ofldlos  venenosos 
do  este  pais.  Los  referidos  catAlogos  fueron  reproducidos  todos  por  el  Im: 
portante  boletfn  "Anales  del  Museo  Nacional  de  Ei  Salvador." 

Fuera  de  lo  apuntado  s6lo  ha  visto  la  luz  la  lista  de  los  Mlriapodos,  clase 
Artropodos,  tanto  porque  es  corta,  cuanto  porque  muchas  de  las  especies  son 
exclusivaroente  de  Guatemala.  La  remltf  al  IV*  Gongreso  Oientffico  (y  Pan- 
Americano)  celebrado  en  Santiago  de  Ohlle,  y  ta€  acogida  y  pubUcada.  (VoL 
XYII,  p&g.  98. )     Aun  no  ha  sido  reproducida  en  Guatemala. 
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Los  catdlogos  de  Ardcnidos,  Crust&ceos  y  HexApodos  llenarfan  voIilmeneB 
enteros  con  bob  innumerables  especies  conocidas,  que  figuran  en  m&s  de  velnte 
grandes  tomos  de  la  Biologla  Central i-Americana,  en  los  cvales  aparecen  como 
autores  m&s  de  treinta  competentes  naturallstas  ingleses,  sulzos  y  amerlcanoB. 
En  este  particular  s61o  es  factible  hacer  listas  parclales,  para  dar  a  conocer 
los  nombres  clentfflcos  de  ejemplares  exlstentes  en  colecclones,  y  que  tendrfan 
que  Ir  adicion&ndose  contlnuamente,  y  cuya  publicacl6n,  cuando  esas  colec- 
ciones  fueeen  de  partlciUarea  y  no  de  museos  ptkblicos,  no  tandrfft  objeto. 

En  el  importante  tlpo  de  los  Vertebrados  86I0  me  falta  dar  o  conocer  la 
clase  Pisces.  Termindse  el  trabajo  de  ella,  en  la  monumental  obra  citada, 
durante  el  aflo  de  1908  y  lo  llev6  a  cabo  el  ictl61ogo  Sr.  0.  Tate  Regan.  Le 
corresponde  un  tomo  que,  sin  contar  la  introduccldn,  tiene  203  p&ginas,  26 
l&minas  y  2  cartas  geogrdflcas  de  la  sub-Regi6n  Oentro-Americana,  que  demues- 
tran  la  distribuci6n  de  las  diferentes  especies  de  agua  dulce  y  marftimas. 

Se  cont6  para  la  obra  con  abundante  material  de  individuos  de  todos  los 
pafses  de  la  sob-regidn,  con  vastas  colecciones  de  varies  museos,  muy  ricas 
bibliotecas  y  abundante  literatura. 

La  introducci6n  del  llbro  del  Sr.  Tate  Regan*  que  abraza  xxxili  pAginas, 
es  sumamente  instructiva  y  merecerfa  ser  vertida  al  castellano ;  y  si  se  pubUcara 
con  el  catAlogo  que  he  formado  le  comunlcarfa  gran  inters  pues  los  dates  7 
grabados  que  contiene  son  de  mucha  importancia  y  dan  a  conocer  los  puntos 
de  contacto  y  las  divergencias  que  existen  entre  la  fauna  de  la  America  tropical 
y  la  de  las  otras  regtones  de  este  contiaeiite,  asf  como  del  Antlguo  Mundo. 
La  distribuci6n  de  las  especies  debe  obedecer  a  causas  que,  como  otras  muchas 
materias  biol^gicas,  son  hoy  oasi  desconecidas,  y  que  presentam  ancho  campo 
para  la  investigacidn,  en  el  cual  los  hombres  estudlosos  y  ol)servadores  buscan 
y  seguir^  buscando,  hasta  encontrarlos,  los  secretes  de  la  naturaleza. 

Es  probable  que  despu^i  de  1908  boyaa  sido  encontradas  nuevas  especies 
que  hablten  dentro  de  los  Ifmites  geogrAficos  de  la  ReptU>lica  de  Guatemala  o 
en  los  otros  pafses  que  con  ella  constituyen  la  sub-Regidn  Oentro-Americana, 
correspondlente  a  la  Regi6n  Neo-Tropical.  Esas  nuevas  eepwAea  o  las  que 
en  lo  porvenir  se  descubran  pueden  ser  anotadas  en  los  lugares  debidos  para 
mantener  la  lista  al  d(a. 

Usar^  en  el  siguiente  Oat&logo  de  Peces  el  mismo  m^odo  que  emiHee  en  los 
otros,  marcando  con: 

N.,  las  species  que  se  eztleoden  al  norte  de  Guatemala. 
S.,  las  que  contindan  al  sur. 
M.,  las  que  s<Ho  Uegan  a  Mexico. 
P.,  las  que  alcanzan  hasta  PanmmA. 
Atlant,  las  que  se  hallan  en  el  oc^ano  Atl&ntico. 
Pacif.,  los  que  habitan  el  Pacfflco. 
L.,  signiflca  lago  o  laguna. 
R.,  es  Rio. 

Los  pocoB  nombres  vulgares  generaimente  usados  que  conozco  serdn  puestos 
en  notas.  Hay  muchos  otros,  pero  son  de  idiomas  indfgenas  o  86I0  se  Bsan  en 
puntos  determlnados. 

VEBTEBRATA. 

ClaselB :  PlBces.    Sub-Clam :  Teleofltoml.    Order :  TelM- 
stei.    I.  Sub-Ord. :  Aeanfhropterygll. 
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/.  PamUia:  Pleuranectidm. 

1.  CitJiarichthys  gilberti,  Jenkls  &  Evernwnn. *N»  S.  Pacif. 

2.  Achirus  fonsecenHs,  Ottnther "N.  M.  Padf.  * 

//.  FanUlia:  Gohiesooidat  (Caret). 

///.  FamUia:  QobUdw. 

8.  PhUypnus  damUtatar,  Cuvler  &  Val "N.  Atlant 

4.  PhUypnus  maculaius,  Tate  Regan N.  S.  Paclf 

6.  El€otri$  guavina,  Cuv.  &  Val M.  S.  Atlant 

e.  EleotrU  pisonis,  Schneider M.  S.  Atlant 

7.  EleotrU  picta,  Kner  &  Steind N.  S.  Pacif. 

8.  Dormitator  maculaius,  Jord.  &  Glib *M.  Atlant 

9.  Dormitator  latifronn,  Elgenm.  &  Fordlce N.  S.  Pacif. 

10.  Cfumophorus  banana,  Regan N.  S.  Atlant 

11.  Oobioides  brousaonetti,  Lacepede M.  S.  Atlant. 

IV.  Familia:  Carangida. 

12.  Scombroides  palometa,  Regan *S.  Atlant  (L.  Izabal). 

V,  FamiUa:  Cichlid(B, 

13.  Oichlosoma  macuHcduda,  Regan *S.  Atlant  (L.  Izabal). 

14.  Cichloaoma  guttMhttum,  OUnther '(L.  Amatitl&n,  etc). 

15.  Cichloaoma  miorophihalmus,  Gtlnth •(Rio  Motagua). 

16.  Oichlosoma  meknmrum,  Regan *(L.  del  Pet^). 

17.  Cichloaoma  anguliferum,  Gtinth '(Cahab6n). 

18.  Cichlosoma  intermedium,  Gfinth '(L.  del  Pet^n). 

19.  Oichlosoma  godmani,  Gfinth '(Rio  0&hab6n). 

20.  Oichlosoma  irregiUaref  Gi&nth '(L.  Izabal,  R.  Usumacinta). 

21.  Oichlosoma  nigrofaiciutum,  Gfinth •(!».  de  AmatitlAn). 

22.  Oichlosoma  spUurum,  Gtoth '(Motagaa,  L.  Izabal). 

23.  Oichlosoma  inmnoulatum,  Pellegr '(It  Polochlc). 

24.  Oichlosoma  spinosissimum,  ValU.  &  Pellegr-  '(R.  Polochlc). 

25.  OicTUosoma  macracanthus,  Gfinth '(Huamnchal). 

26.  Oichlosoma  margaritiferum,  Gtlnth '(Guatemala). 

27.  Oichlosoma  awreum,  GUnth 'M.  (L.  Izabal,  R.  Motagna). 

28.  Oichlosoma  ajgflne,  Gfinth '(L.  del  Petto). 

29.  Oichlosoma  trimaculatum,  Gttnth "M.  (Hnamuchal). 

30.  Oichlosoma  salvini,  Gfinth "M.  (L.  Pet6n,  R.  Oahabdn). 

81.  Oichlosoma  m^ltifasdatum,  Bicgun "Belice  (L.  Pet6n). 

82.  Oichlosoma  friedricTistanli,  Heck '(L.  del  Petto). 

83.  OicMosoma  m^taguense,  Gi&nth '(R.  Motagna). 

84.  Petenia  splendida,  Gfinth,   (1862) (L.  Petto). 

85.  Herichthys  bocourti,  VaiU.  &  Pell.  (1902) —  (L.  Izabal). 

86.  Herichthys  geddesi,  Regan M. 

^  Lenguado,  Pejecaite.  *  Roneador, 

^PejecaHe.  ^Mdi<&ru  {di  Moliarfii,  one  ed  bierro  de  lansa). 

•  Bobo.  *  OMrioa, 
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VL  FamiUa:  Sciwnidw, 

87.  HaploidonoiUM  Chrunniens,  Rafln N.  (R.  Usumacinta). 

VII.  FamUia:  Percidw  (Caret). 

VIII,  FamUia:  Centrarchid(F  (Caret). 

IX.  FamUia:  LiognatJUdw. 

38.  Oerres  ckiereut,  Regan N.  S.  Atlant 

89.  Gerres  HmUlimus,  Regan *N.  S.  Pacit 

40.  Gerret  ffida,  Cuv.  &  VaL  (1880) N.  S.  Atlant 

41.  Gferret  harenffMlu$,  Goode  &  Bean "N.  S.  Atlant 

42.  Gferret  oMfomieH9i$,  GUI "N.  S.  Padt 

48.  Gferret  peruvianus,  Cuv.  &  Val.  (1880) "M.  S.  Pacif. 

44.  Gferret  oHUarii,  Gtinth '(ChiapAn  Guatemala). 

45.  Gferret  plumieri,  Cut.  &  Val "N.  S.  Atlant  (L.  Izabal). 

4a  Gferret  brevimafiM$,  GOnth "N.  &  Padt  (ChlapAn). 

X  FamUia:  Pomadoiidm, 

47.  Poffiodatit  lmuA9(mi,  Jord.  ft  OUb *N.&Padt  (Chiap&n). 

48.  Poffiodatit  maorawfUhuB,  Jord.  &  Ferler "N.  8.  Padt  (ChiapAn). 

4a  PamadaHi  brwidoki,  Jord.  &  Fellen *iL  8.  Padt 

60.  Pamadaiii  bauoardi,  Regan ^  8.  Atlant 

51.  Pomadasii  crooro,  Jord.  &  Ferler "N.  Atlant  (R.Motagua). 

XI.  FamUia:  Centropomidw. 

52.  CetUropomms  pecUnaiu9,  Poey *N.  8.  Ailant 

58.  CenlrofKMfMft  me44Mt,  GOntb *N.  8.  Ailant 

54.  CentropomuM  paraUtiu$t  Poey "N.  8.  Atlant,  Padt 

55.  CentropomuM  imdeoknaUs,  Cuv.  &  lials *N.  8.  Atlant 

56.  OetUropamuM  viridi9,  Loddngton *N.  P.  Padf. 

57.  CetUropomiU9  nigre^oeM,  Gtinth "M.  P.  Padt  (CJhiapAn). 

58.  CentropomuM  rohaiUo,  Jord.  &  Glib 'M.  P.  Padt  ((]1iiapAn). 

50.  CentropomM9  emifenu,  Poey *Bf.  8.  Atlant 

00.  CentropamuM  unionenH$,  Bocourt *P.  Padf. 

II.  8ub-0rd:  Lophobrandill. 
Fun:   Syngnathlto. 

61.  ByngnathuM  auli%cu9,  Swain *N.  P.  Padf. 

III.  Sub-Crd:    Percesoces. 
/.  Famma:  AtherimMa. 

62.  Thyrina  guatemalenBii^  Jord.  ft  Oar,       ■ ,  . ,  iLPadt  (Huamudial). 

^  PaUmeta  ( Y) .  «  Oobattito  4e  mar^-Hipooampo. 

*  Booa  ootomda.  ■  Li««f 

•AoMo(Y). 
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//.  FamUia:  MugUida. 

63.  Aganostomus  tuuutiu,  Jord.  &  Brer ^IL  P.  (Montagoa). 

64.  Ag<mo$tamus  stUvini,  Regan (R.  Nacasil). 

66.  Aff<mo9U>mu$  macnuUhus,  Began ^adf.  (R.Oiiacalate). 

66.  JoturM  ifiohardi,  Poey "IL  P.  Atlant 

67.  MuffU  oephahu,  L *N.  B.  Atlant,  Padf. 

68.  MuffU  tholmmi,  Jord.  &  Stark a  Padf. 

60.  MugU  ourema,  Cuv.  &  VaL N.  S.,  Atlant.,  Padf. 

70.  MugU  hoMpcM,  Jord.  &  Culver M.  P.  Padf. 

71.  MugU  trichodoH,  P<w N.  S.  Atiant 

72.  Querimana  harengus,  GOnth M.  S.  Padf. 

78.  OJienomugil  proboscideuSy  Otlnth M.  P.  Padf. 

///.  FamUia:  Sphyrenida  (Caret). 
(Tola  Mc  Eeg.) 

rv.  FamUUa:  Polynemidw  (Caret). 

(Tola  MC  B«g.) 

IV.  Sub-Ord:   HiM;>lomL 

/.  FamUia:  Soomhresooidw  (Caret). 

(OaatanAla.) 

//.  FamUia:  dpritwdotUidw. 

74.  FunduiMM  paehuoephaluM,  OOnth '(L.  AtitlAn). 

76.  FunduluM  puttctaius,  Gttntb "IL  S.  (R.  Gnacalate,  L.  A- 

matttUn). 

76.  Fundulu$  lalHaUa,  Gtinth '(R.Chizoy,L.IzAbal). 

77.  BivtduM  godmami,  Regan '(Guatemala  861o). 

(Nota. — ^Faltan   lo«    gen.     Cyprinod(m, 
ZoogimeUoui,  LimnMrgut,  Charodon,  Ooo- 
dea  que  existen  en  Mexico.) 
7a  Belonewow  beUaamu,  Knar M.  (L.  del  Pet^). 

79.  OamlmHa  niearaguenH$,  GOntb M.  Nicaragua,  Atlant 

80.  OambuMia  MmootOalct,  Regan "M.  Atlant 

81.  GambuMia  fa$oiai4i.  Meek "M.  Padt  (Caballo  Blanco). 

82.  GirardinuM  Lut»i,  Regan "M.  Atlant  (R.Motagua). 

83.  GirardinuM  pleuro$pUu$,  Gtinth   "(L.  Duefias,  Nacasil). 

84.  PcocUia  spUuru9,  GQnth "(Centre  Amteica). 

85.  PoBcUia  spKenops,  Cuv.  &  Val •li.  a  Padt  (L.  Duefias). 

86.  PcBoUia  petenemis,  Gtfnth •(!#.  dd  Pet^n). 

87.  MoUiene^ia  petenetuis,- Qiinth (L.  del  Petto). 

88.  Xiphophorus  guerUTieri,  Jord.  &  Bver (R.  Chipoy). 

89.  AnablepM  dovH,  Gttnth  M.  Pacif.  (Chiap&n). 

V.  Sub-Ord:   Apodes. 
/.  FamUia:  AnguiUida. 

90.  AnguUla  chrytipa,  Rafln *M.  S.  Atlant,  Padf. 

1  TepmnacMn,  *  VUtmi^ia'Pewadiio  Fripon. 

>  XJhimUia,  ^  AngitUa. 
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//.  FamUia:  MurmMm  (Oftret). 

VI.  Sub-Ord:    SymbranchL 

/.  FamUia:  SymbratichidtB. 

OL  Syfnhranchus  marmoratus,  GOnth M.  S.  Padf. 

Vn.  Sub-Ord:  OstarlophysL 

/.  Familia:  LwrioarUdm. 

(Caret  Div.  genera  Sud  America.) 

//.  FamUia:  SUuridw. 

92.  JBlurichthys  fUatnentosus,  Regan 'M.  NIc  Atlant 

dS.  JBlurichthys  pinnimaculatua,  Stelnd *M.  S.  Pacif. 

94.  Oaleichthys  trosoheli,  Regan *M.  P.  Pacif. 

95.  Oaleichthys  planiceps,  Regan *M.  P.  Padf. 

9a  Oaleichthys  kessleri,  Regan *M.  P.  Padf. 

97.  Oaleichthys  platypogon,  Regan *1L  S.  Padf. 

98.  Oaleichthys  guatemalensis,  Otinth "M.  (Ghlapftn)  Padf. 

99.  Oaleichthys  cwnUescenSt  Jord.  &  Everm "M.  Padf.  (Huamuchal). 

100.  Oaleichthys  seemani,  Jord.  &  Brerm *Bf.  S.  Padf. 

101.  Oaleichthys  guentJieri,  Regan "Bl  Atlant 

102.  Oaleichthys  peruvianus,  Ltttk  "M.  S.  Pacif. 

103.  Arius  tnelanopus,  Gtinth *Bf.  Atlant  (R.Motagaa). 

104.  Rhamdia  parryi,  Bigenm *M.  Atlant 

105.  Rhamdia  motatmensis,  Jord.  &  Brerm .-   'M.  Atlant  (R.  Motagna). 

106.  Rfiamdia  petenmsis,  Jord.  &  Everm "(L.  del  Petto). 

107.  Rhamdia  guatemdlensis,  Jord.  &  Everm 'M.  Pacif.  (Huamuchal). 

108.  Rhamdia  godmani,  Jord.  &  Everm *M.  Atlant  (R.Motagua). 

109.  Rhamdia  microptera,  Jord.  &  Everm '(R.San  Jer6nimo). 

HO.  Rhamdia  brachycephala,  Regan '(RNacasil). 

111.  Rhamdia  salvini,  Jord.  &  Everm '(R.  San  J^r^Vnimo). 

112.  Rhamdia  polycauUis,  Jord.  &  Everm '(R.  San  Jer6nimo). 

113.  Rhamdia  cabrerce.  Meek '(L.  AmatitlAn). 

114.  Conorhynchus  nelsani,  Everm.  &  Gobi '(R.Usamadnta). 

115.  Amiurus  meridionalis,  Gtinth *M.  Atlant  (R.Ohizoy). 

NOTA. — Hay  once  eepedes  mAs  que  Regan 
anota  sdlo  para  Mexico.  QuIkA  algnnasper- 
tenezcan  tambi^  a  Guatemala. 

///.  FamUia:  Oyprinidm. 

lid.  Ictiobius  meridionalis,  Jord.  &  Everm 11.  (R.  TJsumadnta). 

NoTA. — 8610  para  Mexico  aparecen  ea  la 
obra    de    Began    los    gtoeroe:    Momost^m; 
Oat08tomu9,    Xiratwhen,    Abramis,    Campos- 
ioma,    Hyboganthus,    Algansea,    L^oistma, 
Falcula,    Notropis,    Bvarra,    Phenaeobius, 
Zystroaus,      Btypodon,      YuHria,      Omesims, 
Stybopsis,  Agosia,  j  RhinUthiys.     Bb  pro- 
bable que  se  encuentren  en  Guatemala  j  por 
falta  de  estudioe  j  de  pesanerfas  en  sng  rlos 
y  mares  adyacentes  no  se  hayan  descnbierto. 

^Bagre,Zunte,JuiUn.  »BagreJuiUn,  »JmiUn. 
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rv.  FamUia:  Ohar^cMdiB. 

Los  gtoeros  HopUa9,  Piahudna,  Luoith 
Chora,  no  apareceo  citados  jbIao  para  Pajoa- 
miu  Bs  poslble  que  se  hallen  en  Guate- 
mala. 

117.  Brican  ffuatemalensU,  Regan (R.  Ohixoy,  R.  Motagua). 

ua  Tetraganopterus  cmem,  €Klnth ^M.  (L.  Amatitl&n,etc.). 

119.  Tetragcnopterus  mewieanus,  Fillppl *M. (R. Ohixoy, UPet^n, etc.). 

Los    gteeros    O/UhmIoh,    QMtropeleou», 
Bromooaraw,  de  Mexico  y  Nicaragua  no 
aparecen    con    repreBentantee    en    Ouate- 


120.  Rwbaide$  guatemdleMU,  Jord.  &  Brerm M.  S.  PacitHoamucbal). 

V,  FanUUa:  Oynmoiidm. 

lasL  Qiton  fa$oiatu9,  Jord.  &  fiverm (R.  Motagoa,  L.  AmatltlAn). 

VIII.  Sub-Ord:  Malaaq;>t^rygli. 

/.  Famma:  BulmanMm  (Caret). 

//.  FanUUa:  Clupeidm, 

122.  Doroioma  petenenie^  Jord.  &  Bverm (L.  del  Petto). 

123.  Anchovia  maorolepidota,  Jord.  &  Everm M.  S. 

///.  Famma:  Ohanidw  (Caret). 

IV.  FamUia:  Blopidw  (Caret?). 

IX.  Sub-Ord :  OlnglymodL 

/.  FamUia:  LepidoMteidw. 

124.  Lepid09teu$  tropicus,  Jord.  &  Bverm *M.  Nicaragua  Pactf.  (Hua- 

muchal). 

n.  Sub<nas8:  Selachii. 

L  Order:  Buselachll.    I.  Snb-Ord:  Pleurotemata. 

/.  FoiaUia:  OharoharUdiB. 

125.  Oharias  nicaraguensis,  Jord  &  Bverm "N.  S. 

II.  Sub-Ord:  Hipotremata. 
/.  Familia:  PriiUdw. 

126.  Pri9ti8  peotinatui,  Latham *M.  S.  Atlant,  Padf. 

127.  PrietU  perrotieii,  MtUl.  &  Heuler *M.  S.  Atlant,  Padf. 

1  Pepesca.  •  Peje  armado,  »  Raya,  *  Peje-^ierra. 
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CONSERYACION  DB  LAS  PLANTAS  INDUSTRIALBS. 

Por  RAFABI.  PiSOL  BATUBS. 
Abogado  y  Notario  de  Uu  Facultades  de  Derecho  de  Ouatemala  y  El  Salvador. 

Sin  presclndir  de  los  Estados  Unldos,  que  slgnen  slendo  un  pals  agrfcola,  a 
pesar  del  gran  incremento  con  que  sub  vastas  industrias  hace  Uempo  que  estAn 
desarroUdndoBe,  todas  las  Reptiblicas  de  America  tlenen  su  mejor  fuoite  de 
riqueza  en  la  agricnltura ;  y  cada  naci6n,  comprendi^ndolo,  ha  procnrado  me- 
Jorar  el  sistema  de  cultivo  de  aquellas  plantas  que  le  suministran  productos 
exportables  y  que  con  mayor  o  menor  facilldad  se  dan  en  su  suelo. 

Toca  a  los  Estados  Unidos  y  a  la  Argentina  el  primer  lugar  en  el  cultivo 
de  los  cereales  y  suministrando  dichos  Importantes  pafses  el  predoso  grano  a 
muchos  de  los  mercados  de  Europa  y  de  la  Am^ica,  ban  llevado  el  cultivo  d^ 
primer  cereal  a  un  punto  ya  cercano  a  la  perfecd^n. 

Bn  la  divorsidad  de  dimas  y  terrenos  del  continente  americano,  daro  estA 
que  hay  otros  pafses  en  los  cuales  este  cultivo  podrfa  efectuarse,  si  no  en  escala 
que  permitiera  ezportar  la  dorada  mies,  sf  en  grado  suflciente  para  lloiar  las 
necesidades  intemas ;  y  logrado  que  fuese  que  cada  pais  de  Am^ica  produjera 
el  trigo  necesario  para  su  consumo,  no  con  eso  habrfan  de  perjudicarse  las 
nadones  al  principio  dtadas,  pues  no  faltan  en  el  mundo  mercados  que  con- 
sumieran  la  producddn  que  dejara  de  introdudrse  en  las  Reptiblicas  americanas 
que  hoy  lo  consumen  import&ndolo. 

No  con  la  importancia  del  trigo,  pero  si  en  grado  inmediato  inferior,  otro 
tanto  puede  decirse  del  mafz  y  de  las  otras  gramfneas,  cebada,  avena,  centeno, 
cuyo  cultivo  Juntamente  con  d  del  trigo,  se  trabaja  de  manera  tan  acabada 
en  los  Estados  Unidos  y  la  Argentina. 

Hace  falta  en  los  paises  productores  en  pequefia  escala  de  dichas  gramfneas 
y  en  aquellos  que  teniendo  suelos  y  climas  apropiados,  para  llevarlos  a  cabo, 
no  lo  ban  hecho  atin,  difundir  en  las  masas  el  conocimiento  de  la  manera  de 
producirlas  y  dar  a  conocer  la  maquinaria  indispensable  para  efectuar  los 
trabajos  de  manera  cientffica,  f&cil  y  radonal. 

Aquf  se  presenta  la  oportunidad  para  los  pafses  americanos,  que  a  mds  de 
ser  agrfcolas  son  tambi^n  industrlalee,  de  abrir  mercados  para  sus  manu- 
facturas  de  maquinarias,  etc,  a  cambio  de  un  benefido  recfproco.  Para  lograrlo 
hay  que  aprovechar  la  oportunidad  que  la  guerra  europea  da  a  la  AmMca,  y 
es  el  momento  que,  d&ndose  a  conocer  las  mutuas  necesidades,  unas  en  otras, 
las  Reptiblicas  de  este  Ck)ntinente  busquen  lo  que  ban  menester. 

A  la  cafia  de  azticar,  la  falta  de  competencia  de  la  remolacha,  le  ha  devudto 
al  presente  si  no  toda,  acaso  algo  de  la  importancia  que  tuvi^ra.  Se  ha  dr- 
cunscrito  su  cultivo  a  aquellas  zonas  muy  privilegiadas  y  tiende  a  irse  uni- 
flcando  su  producddn  en  ingenios  centrales  para  poder  lograr  los  productores 
mayor  utilidad,  merced  a  las  grandes  cantidades  que  benefldan.  Ya  es  sabldo 
que  no  hay  otro  alimento  que  requiera  maquinaria  tan  cottoaa  y  eomplicada  para 
su  elaboraci6n  y  de  allf  que  habi^ndosele  hallado  sustitutos,  el  cultivo  de  la 
cafia  de  aztkcar,  como  artfculo  de  exportaddn,  no  haya  tenldo  el  incremento 
de  otras  plantas. 

Cada  Reptiblica  de  America  produce  diversidad  de  frutas,  y  su  consumo  se 
procura  Uevarlo  fuera,  logrando  volverlas  artfculos  de  exportaci6n  que  aumenten 
la  riqueza  nacional.  Diseminadas  cada  una  en  su  altitud — ordenada  la 
naturaleza — las  reparte  en  andlogas  condldones  tanto  al  sur  como  al  norte  del 
EiCuador  y  asf  vemos  que  aquellas  deliclosas  que  ban  formado  la  riquesa  dd 
oeste  de  los  Estados  Unidos,  son  en  Chile  y  parte  de  la  Argentina,  motive  de 
extensos  cultivos  que  dan  rendimientos  apreclables. 
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Pero  si  dichas  frutas  no  pasan  de  dlez  clases,  hay  que  considerar  que  el 
tr6pico  guarda  m&B  de  sesenta  yarledades,  todas  comestibles,  y  algunas  qulz^ 
de  mejor  sabor  y  mAs  apreclables  condlclones  alimenticlas  que  las  primeras. 

No  hay  que  buscar  en  el  mediodia  de  la  Europa  la  buena  produccl6n  del 
g^nero  citrus.  Hay  secclones  en  las  RepAbUcas  de  la  America  que  lo  producen 
tan  blen  como  allende  el  Atl&ntlco  y  no  hace  falta  slno  fomentar  el  cultlvo  y 
buscarle  salida  en  los  mercados,  para  obtener  una  nueva  fuente  de  lucro. 

I  El  banano!  Basta  ver  el  asombroso  desarrollo  que  ha  tornado  su  cultlvo, 
inerced  al  inmenso  consumo  que  se  inlcla,  para  considerar  la  importancia  de  la 
producddn  de  fruta  tan  tltil  ly  t^ngase  en  consideraddn  que  de  las  frutas 
tropicales  es  acaso  el  banano  de  las  m&s  dellcadas  para  conservarse  fresca! 

Ha  sido  la  poderosa  mano  norteamerlcana  la  que  ha  llevado  a  las  suntuosas 
mesas  de  Europa  tan  regal  ada  goloslna,  d&ndola  a  conocer  antes  en  sus  vastos 
mercados  y  ai  cabo  de  breves  afios,  pafses  como  Ooeta,  Rica,  Honduras,  Guate- 
mala, Venezuela  y  algunos  de  las  Antillas,  ven  en  el  banano  una  nueva  fuente 
de  riqueza,  proporcionando  a  los  consumidores  un  man  Jar  nutritive  y  agradable. 

Las  Reptiblicas  del  Sur  de  Am^ica  si  no  logran  producir  en  sus  terrenes, 
propios  para  el  case,  tan  deliciosa  fruta,  oca8i6n  tendr&i  de  redbirla  cuando 
la  facilidad  de  comunicaciones  que  ha  dado  a  la  America  la  apertura  del 
Oanal  de  Panamft,  abrevie  las  distancias ! 

De  las  innumerables  frutas  del  tr6pico,  fuera  del  banano,  el  aguacate,  la 
pifia  y  el  coco  {^ete  de  tanta  importancia  industrial)  laB  dem&s  no  se  conocen 
y  motive  de  lucre  cierto,  s^fa  el  iniciar  un  comercio  con  las  dem&s  Reptiblicas 
americanas  u  otros  mercados,  llev&ndoselas  ya  frescas,  ya  conservadas  en  su 
Jugo. 

Per  lo  que  a  Guatemala  atafSe,  hay  ya  oompafiias  con  ese  objeto  que  han 
inrinclplado  a  dar  a  conocer  primero  en  los  Bstados  Unidos,  para  despu^s 
hacerlo  en  las  Reptiblicas  del  Sur,  las  mejores  variedades  de  firutas  frescas  o 
en  conserva  que  se  producen  en  esta  seccidn  del  Istmo  centroamericano. 

En  el  Brasil  y  Cuba  la  guayaba  es  artfculo  de  exportaci^n,  y  el  auge  que  han 
tornado  las  compaiifas  que  la  trabajan  es  certidumbre  eficaz  de  la  riqueza 
comerdal  de  este  nuevo  venero  agrfcola. 

En  las  fnitas,  pues,  tienen  las  Reptiblicas  Americanas  un  producto  Impor- 
tantf simo.  Falta  d  intercambio  de  conodmi^toa  y  que,  ezperimentftndose  los 
mercados,  cada  pals  impulse  el  cultlvo  de  todas  aquellas  que  puede  hacer  con- 
sumir  en  pafses  extrafios. 

Lo  que  de  las  frutas  queda  dlcho,  aseverarse  puede  de  las  nueces  y  de  las 
plantas  oleaginosas.  Los  pafses  industriales  de  la  America  pueden  hallar  en 
las  otras  Reptkblicas  del  Contlnente  las  materias  primas  que  necesiten.  No 
falta  slno  dar  a  conocer  en  cada  una  de  ellas  los  productos  que  hubieren 
menester,  para  que  se  inicie  en  lugares  a  propdsito,  el  cultlvo  de  todos  aquellos 
Arboles,  arbustos,  etc.,  ricos  en  aceites,  gomas  y  reclnaa 

Hay  variedades  que  producen  cauchos,  que  no  se  conocen!  Hay  otras  mal 
trabajadas  y  por  consiguiente  de  escaso  valor  comercial  y  asf  como  el  guayule 
fu6  descubierto  por  la  casualidad  y  es  ya  motive  de  comercio  en  Mexico,  y 
algunas  zonas  del  Pertl,  Brasil  y  otras  Reptiblicas  del  Sur  icu&ntas  nueras 
plantas  podrfan  dar  al  mercado,  la  riqueza  de  sus  gomas,  el  perfume  de  sus 
aceites,  la  tintura  de  sus  hojas  o  de  sus  secreciones ! 

Las  plantas  textiles — patrimonio  del  Mexico  del  Sur — seguir&n  su  amplio 
desarrollo  con  el  advenimiento  de  la  paz  en  aquella  desangrada  Repdblica;  y 
con  la  experiencia  del  cultlvo  del  henequ^n  (el  improvisador  de  fortunas)  no 
hay  duda  que  se  iniciar&  la  propagacidn  de  naevas  plantas  que  rihdan  la 
utilldad  de  sus  fibras.     Intltll  ponderar  la  importancia  del  algod^n.    Hasta 
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el  m&s  IgDorante  palurdo  comprende  los  infinitos  servicios  que  prestan  bob 
delgados  hilos.  I  En  estoe  supremos  instantes  qu6  no  diera  Alemanla  por  tenerlo 
cultivado  en  su  suelo !  Pues  bien,  el  algod6n,  en  sue  diversas  variedades,  cast 
no  hay  pais  americano  en  donde  no  se  produzca  o  pueda  producirse. 

Es  el  cacao  originario  de  la  tierra  de  Gol6n.  ^Porqu^  tanto  se  falsifica  con 
perjuicio  de  los  productores?  Por  el  aislamiento  de  las  nadones  que  lo  pro- 
ducen.  Es  indispensable  para  terminar  tan  perjudiciales  fraudes  la  Bjn6a. 
de  los  palses  consumidores  y  logrando  que  no  haya  mistificaciones  en  los  merca- 
dos,  el  cacao,  ser^  cacao  y  los  cultlvos  se  ensanchar&n  para  dar  abasto  a  la 
demanda  cada  dfa  m^s  grande  de  la  Inapreciable  almendra  cuajada  en  uma 
de  coral! 

Encierra  la  flora  americana  un  sinntkmero  de  plantas  medicinales,  oonocidas 
Unas  y  muchas  que  guardan  en  secreto  sus  Inapreciables  vlrtudes.  Grecen  las 
Unas,  al  natural,  sin  cultlvo ;  y  cudntas  solo  aguardan  que  la  voz  del  naturalista 
haga  ptiblicas  sus  cualldades  curativas  y  que  el  agrlcultor  inteligente  las 
propague,  d&ndolas  a  conocer,  produci^ido  con  ellas  benefldo  a  la  humanidad 
doliente  y  un  nuevo  manantial  de  negocio.  Y  es  de  hacerse  notar  que  los  bos- 
quas  inezplorados,  ai&n  abundau  en  territorio  americano  y  que  deber  del  pa- 
triotismo  y  de  la  cienda  de  los  intelectuales  de  este  continente,  es  desentrafiar 
los  misterios  que  guardan  en  su  seno  tanta  variedad  de  drboles  y  plantas  dignos 
de  que  los  hombres  se  tamiliaricen  cod  sus  valiosas  propiedades. 

Para  cerrar  esta  somera  enuiaeracl6n  de  las  prindpales  plantas  dtlles  a  la 
humanidad  bajo  diferentes  aspectos  y  cuyo  cultivo  debt  proseguirse,  ensan- 
charse,  mejorarse  o  inidarse,  segdn  el  provedio  que  Hndan,  voy  a  hablar  del 
caf^,  por  ser  la  principal  fuente  de  riqueza  de  mi  pais.  En  la  Exposici6n 
Universal  de  8an  Fraudsco,  G«fttemala  tuvo  la  hoora  de  llevarse  el  primer 
premio  por  la  si)preinacfa  de  Ian  variedades  de  e^6  que  produce. 

El  cai^  Gomo  artfculo  alimentleio  ha  entrado  ya  a  formar  parte  de  las 
necesidades  de  la  humanidad  y  sus  eiceelentes  atributos  como  estimulante  del 
sistema  nervioso  y  como  digestive  sin  rival,  son  de  todoe  conoddos,  para 
hacer  hlncapi^  en  ellos. 

Su  cultivo  es  motivo  de  acuciosos  trabajos  que  han  dado  lugar  a  que  se 
coseche  de  inmejornbles  eonlldadas  y  sabres;  y  su  beaefido,  hasta  ponerlo 
en  oro,  como  vulgarmente  se  IhuB^  nada  deja  que  desear.  Ahora  Uea;  el 
grano  de  cbU  Umpio  por  tener  que  pasar  por  muchoe  intermedlarios,  no  piiede 
Uegar  a  poder  del  consumidor  sin  manipuleos  y  de  all!  las  adulteradones  y 
las  mezdas  que  rebajan  su  aroma,  cualidad  alimenticia  y  delicado  sabor.  En 
el  inters  de  loe  productores,  que  su  grano  se  consuma,  sin  mengua  de  las  altas 
propiedades  que  contiene  y  de  una  manera  radonal,  fAdl  y  limpla,  se  han 
hecho  por  diversos  hombres  de  dencia  de  mi  pais,  estudios  minuciosos  y  se  ha 
logrado  el  desideratum,  es  decir,  que  el  caf6  pueda  Uegar  caf6  puro  a  la  boca 
del  consumidor. 

El  benefido  del  caf^  si  ha  logrado  antes  de  ahora  completa  perfecddn  hasta 
poner  el  grano  limpio,  dejaba  la  operaci6n  a  medias;  verbi  grada:  como  si  el 
trigo  se  entregara  al  consumidor,  sin  convertirlo  en  harina.  Hay  en  el  trigo, 
el  salvado  y  las  diferentes  harinas.  Para  la  fabricaddn  del  pan,  daro  esti 
que  se  emplea  la  harina  de  primera,  la  flor,  y  los  dem&s  residuos  se  dejan  para 
otros  usos. 

En  el  grano  de  caf6  hay  mat^ias  alimentidas,  es  dedr:  grasas,  aceitea 
voUtiles,  cafefna,  cafeona,  etc.,  y  hay  residuos  de  madera,  que  forman  una 
hez  que  no  puede  utilizarse  como  allmento. 

En  la  actualldad,  el  caf^  en  grano  es  mesclado  al  eetar  limpio  con  granos 
de  inferior  calidad,  por  la  serie  de  traflcantes  por  los  que  pasa,  entre  el  pro- 
ductor  y  d  consumidor.    Mezdado  ya,  en  dlversas  proporciones  llega  a  las 
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tostadurlas  y  aquf  hay  la  nueva  adulteracidD  de  achicoria,  cereales,  etc  El 
polvo  del  caf^  ya  toetado,  va  a  los  vendedores  y  de  aquf  al  consomidor,  que 
tiene  que  preparar  la  esencia,  para  beberse  ^9ta,  mezclada  con  agua  o  leche. 
Despu^s  de  tanta  mano  que  lo  ha  tocado  en  tan  largo  peregrinaje,  despu^ 
de  su  m&s  o  menos  acertada  deBtilaci6n,  del  caf^  no  Uega  a  la  boca  del 
consumidor,  slno  una  triste  sombra  de  lo  que  es !  Qulz^  sus  mejores  cualidades 
alimentldas,  su  aroma  exquisito  y  su  delicado  gusto  perdi^ronse  en  el  camino ! 

£1  modemfsUno  tratamiento  que  se  da  al  caf4,  completando  su  benefido, 
lo' transforma  actualmente  en  un  polvo  perfectamente  soluble  en  el  agua  o 
la  ledie,  en  frio  o  en  caliente,  que  se  presenta  al  consumidor  de  igual  manera 
que  el  aztkcar.  De  este  modo,  cualquiera  puede  hacer  su  caf6  a  su  entero  gusto. 
Basta  echar  en  la  taza  una  cucharadita  del  polvo,  que  Instan tAneam^ate  se 
dlsuelve  sin  dejar  el  menor  reslduo,  para  prodocir  un  caf^  de  prUnera,  siempre 
uniforme,  siempre  aromdtico,  siempre  nutritivo. 

El  procedimiento  consiste  en  separar  del  grano  ya  limpio,  todas  las  materias 
alimenticias  de  la  parte  no  comestible,  conslstente  en  madera.  Exactamente 
como  se  hace  con  el  trigo  en  los  molinos !  La  parte  utilizable  que  se  logra  con- 
centrar  Integra,  sin  desperdicio  alguno,  queda  redudda  a  un  polvo  seco, 
granulado,  que  se  entrega  a  la  venta,  sin  poner  en  manos  d^  consumidor 
materias  intltiles. 

Salta  a  la  vista  del  menos  observador  las  incalculables  ventajas  del  nuevo 
invento  d^  inteligente  Doctor  guatemalteco  don  Federlco  Ldmhoff  Wyld. 
Por  dicho  Doctor  fueron  tambi^  inventadas  ias  maquinarias  para  la  elabora- 
d6n  del  caf^  soluble,  que  ezplota  ya  en  gran  escala  la  Ck)mpafiia  pr(^etaria 
de  tan  maravillosa  iJivend6n.  Con  el  nombre  de  caf^  "Belna"  ha  empesado 
a  revoludonar  los  mercados  de  Europa.  Hay  una  f&brica  establedda  en 
Bruselafl,  otra  en  Paris  y  la  tetcera,  que  pensaba  fondarae  en  Bstados  Unidos  o 
Brasil  no  lia  podldo  implaotarse,  por  los  trastornos  acarreados  por  la  guerra. 
Estd  ya  en  Alemania  concluida  la  maquinaria  reiq;)ectiva.  El  producto  es 
inmejorable  y  tanto  en  Alemania  con  el  nombre  de  "Gefabtk  Caffe"  como  en 
Bstados  UnidoB  bajo  d  nombre  de  *'  Washington  Coffee,''  se  venden  productos 
similares,  aunqne  inferiores  al  "Belna." 

La  desconfianza  natural  que  en  el  ptlblico  de^lerta  todo  producto  nuevo,  ha 
principiado  muy  lentamente  a  destruirse.  El  inveterado  modo  de  pcej^rax  el 
caf^  se  cambia  de  manera  radical  y  toda  innovaddn,  cuesta  trabajo  intro- 
duclrla.  La  rutina  es  dura  para  vencerse,  p&o  ante  las  inmensas  ventajas  de 
economla,  pureza  y  facilidad,  el  camino  se  andar&  y  en  breve  tiempo  d  uso  dd 
caf6  soluble  habrase  impuesto  en  el  mundo. 

El  ptlblico  estd  acostumbrado  a  beber  bajo  el  nombre  de  caf^  algo  que  de 
caf4  no  tiene  dno  rastros.  Un  brevaje  m&s  o  menos  amargo  que  no  contiene 
las  condiciones  arom&ticas  y  menos*  alimenticias  del  producto  que  sale  de  las 
plantaciones.  El  gusto  por  tal  brevaje  ha  cundldo  y  es  daro  que  si  a  una 
persona  habituada  a  ^1,  se  le  presenta  una  taza  de  legftimo  caf4,  no  lo  acepta 
por  tal.  Ck)n  mayor  raz6n  si  se  le  presenta  bajo  la  forma  de  un  polvo  seco, 
granulado,  para  que  ella  misma  se  lo  prepare  instant&neamente.  Su  admiracidn 
serd  grande,  pero  desde  luego  piensa  en  que  es  un  producto  fabricado  sint^tica- 
mente  r  alguna  combinaddn  qulmica.  Para  obviar  tal  inconveniencia  de  manera 
gradual  y  como  un  medio  de  ir  acostumbrando  a  las  masas  a  beber  buen  cafd, 
esttidiase  con  detenimiento  la  materia  y  se  ha  adoptado  por  un  grupo  intdigente 
de  productores  de  mi  pais,  el  sistema  de  hacer  llegar  al  consumidor,  el  cafd 
tostado  en  las  mismas  plantaciones  y  convenientemente  empacado  en  latas 
cerradas.  Tiene  este  sistema  la  gran  superloridad  de  que  el  caf^  que  se  pone 
en  manos  del  que  lo  ha  de  tomar,  es  legltimo  caf^;  y  el  derre  herm^tico  del 
envase,  conserva  todo  el  aroma  y  los  aceites  vol&tiles  tan  fdciles  de  evaporarse ; 
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evitando,  a  la  vez,  las  adulteraciones.  For  otra  parte,  el  caf6  de  superior 
calidad,  no  es  rebajado  con  mezclas  de  clases  fnfimas  y  no  se  engafla  al  con- 
stunidor  d&ndole  gato  por  liebre.  Para  su  tkltima  pr^aracidn  (destilar  la 
esencia)  se  sigue  atln  el  sistema  conocido  de  las  cafeteras. 

En  loB  Estados  Unidos  est&  ya  a  la  venta  el  caf6  de  Guatemala  bajo  el 
nombre  de  "Todo*'  porque  en  realldad  se  ban  conservado  en  41  todas  laa 
riquezas  alimenticias  que  encierra. 

Atin  a  riesgo  de  involucrar  en  este  trabajo,  algo  del  Panto  VII  de  esta 
misma  seccidn,  dlr^  unas  cuantas  palabras  acerca  de  la  conveniencia  que  a  Iob 
palses  cafeteros  dar&  e^  propagar  el  uso  del  caf6.  La  colosal  empresa  de  Talorl- 
zaci6n  del  caf4  del  Brasil  ba  puesto  de  su  parte  cuanto  ba  tenldo  a  su  alcance 
para  mejorar  el  precio  del  precioso  grano.  Mas  si  la  produccl6n  excede  a  la 
demanda,  la  ley  econ6mica  se  cumpllrd  y  el  Y>recio  ird  siempre  a  menoa  Ha 
babido  empefio  en  aumentar  el  consumo  y  precisamente  por  presentar  el 
grano — al  que  se  quiere  que  lo  beba — sin  una  elaboracl6n  completa,  no  se 
consigue  4xito  en  la  propaganda  que  se  bace,  buscando  nuevos  mercados. 

Volviendo  a  la  referlda  comparaci6n  con  el  trigo,  pregunto:  ^Se  consumirfa 
en  el  mundo  la  cantidad  de  trlgo  que  se  consume  si  cada  uno  que  come  pan 
tuviera  que  separar  del  grano,  el  allmento  de  los  reslduos?  Glare  que  no. 
La  elaboraci6n  del  trlgo  es  acabada.  La  barina  es  perfectamente  comestible. 
El  grano  de  caf4  que  se  pone  a  la  venta,  no. 

Si  ya  se  resolvid  el  problema  de  s^mrar  del  caf^  baJo  forma  de  polvo  per- 
fectamente soluble,  el  allmento  de  la  bez,  dando  con  este  titil  descubrimiento  el 
gran  paso  bacia  la  faciUdad  del  consumo,  no  queda  slno  vulgarizar  el  descu- 
brimiento, instalando  los  benefidos  que  se  requiera  y  lansarse  a  la  conquista 
de  nuevos  mercados  presentando  an  caf4  oniforme,  un  caf4  paro,  an  caf6 
m^  barato  (el  aprovecbamlento  sin  desperdicios  de  la  parte  alimenticia,  per- 
mite  reducir  el  precio  de  venta)  y  un  caf^  en  fin,  que  cualqulera  puede  tonoar  a 
su  gusto  prepardndolo  de  la  manera  mfts  facil,  c6moda,  ezpedita  y  r&pida.  No 
bay  tluda  que  el  caf^  ba]o  forma  soluble  instant&nea,  es  el  caf4  del  porvenir. 

La  poca,  mejor  dicbo,  la  ninguna  comunicaci6n  que  existe  entre  los  paises 
productores,  retarda  toda  evoluci6n  que  deba  hacerse  y  no  bay  palabras  con 
que  encomiar  las  ventajas  que  resultarfan  de  un  intercamblo  de  estu^ios  y 
resoluciones  sobre  puntos  de  tan  alta  importancia. 

No  s6lo  sobre  la  deblda  preparaci6n  del  caf4,  en  el  sentido  de  facilltar  su 
consumo,  presentando  al  ptkblico  en  toda  su  eficienda  la  parte  alimenticia  d^ 
grano,  slno  acerca  de  un  sinntkmero  de  cuestiones  relacionadas  con  todos  los 
cultivos  de  las  plantas  y  preparacidn  de  los  productos,  bace  falta  que  se  cam- 
bien  impresiones  entre  sf  las  Reptiblicas  Americanas.  Para  ello  era  necesario 
antes,  simplificar  las  cuestiones  relativas^  a  las  necesidades  de  mejorar  el 
laboreo  de  las  tierras,  mediante  la  maquinaria  aproplada ;  y  dar  a  conocer  las 
necesidades  de  cada  pais  y  las  plantas  nuevas  que  puedan  entrar  al  acervo  de 
todas  aquellas  que  forman  la  riqueza  de  la  bumanidad. 

Esta  labor  puede  y  debe  bacerse  por  cada  pals  en  estadones  agron6micas,  en 
granjas  experimentales,  situadas  en  lugares  aprop6sito  de  cada  naddn,  segdn 
la  altitud,  clima,  terrenes  y  dem&s  condiciones  metereol6gicas.  Hay  pafses  de 
la  America  que  las  tienen  constltufdas  de  manera  perfecta.  Hay  otros  en  que 
no  rinden  los  frutos  apeteddos  y  bay  algunos  en  que  atkn  no  existen.  Si  todas 
ellas  fundonaran  baJo  el  mismo  adecuado  plan,  badendo  ptkblicas  sus  expe- 
riencias  y  comunicdndose  entre  sf  sus  necesidades,  ^xitos,  descubrimientos,  fra- 
cases, etc.,  una  corriente  de  solidaridad  y  conveniencia  pronto  se  estableceria 
entre  las  Reptiblicas  Americanas  en  pro  del  beneficio  mutuo  y  de  un  progreso, 
prddigo  en  blenestar. 
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Y  no  hay  duda  que  mayores  beneficios  habrfan  de  alcanzarse  si  al  frente  de 
tan  importantes  dependenclas  pudieran  estar,  en  un  futuro  relativamente 
pr6zimo,  }6veneB  que  hnbiesen  recibido  la  misma  educacidn  agrfcola,  que 
conocleran  loe  tres  idlomas  (espafiol,  ingl^  y  portugu^s)  que  se  hablan  en 
la  America  y  que  habiendo  redbido  su  educacl6n  bajo  las  mismas  tendenclas 
pr&cticas,  pudieran  Juntar  a  su  acopio  cientlfi<H>  y  a  su  sabia  ezperlencla,  un 
pleno  conoclmlento  de  las  necesidades  por  remediar  en  su  suelo  nativo.  A  tan 
6ptlmas  calldades  hay  que  agregar  la  sin  igual  ventaja  del  compafierismo, 
que  vinculando  con  los  m&s  f  uertes  e  indisolubles  lazos  de  la  amlstad  adqulrida 
en  el  colegio,  a  todos  los  que  debleran  estar  al  frente  de  las  dependenclas 
agrfcolas  de  cada  naci6n,  serfa  una  palanca  poderosa  para  el  intercambio 
agrfcola,  de  las  nacionalidades  americanas. 

Indudablemente  es  grande  el  desarrollo  adquirldo  por  las  plantas  cultivadas 
en  la  America,  pero  existe  una  defidencia,  que  acaso  seria  el  momento  (^>ortuno 
de  contrarrestar.  Bn  el  actual  aislamiento  agrlcola  de  los  pafses  americanos, 
cada  uno  de  ellos  ha  procurado  defenderse  de  las  plagas  y  enfermedades  que 
atacan  sus  sembrados  y  aunque  unos  m^  que  otros  han  podido  librarse  de 
tales  azotes,  es  evidente  que  se  obtendrfan  eficaces  resultados,  si  la  uni6n  de 
todos  los  pafses  del  contlnente  se  pudiera  haoer  efectiva,  dlctando  resoludones 
generales  de  cumplimiento  obligatorio  para  la  destrucddn  de  las  plagas  y 
para  combatir  las  enfermedades  de  las  plantas,  evitando  su  contagio  de  un  pais 
a  otro,  o  entre  las  plantaciones  del  mismo  pals. 

Principalmente  la  plaga  de  la  langosta  por  las  grandes  distancias  que 
recorre,  es  una  amenaza  para  las  plantaciones  de  un  extremo  al  otro  de  la 
America ;  y  en  vez  de  librarse  de  ella  haci^ndola  pasar  a  casa  del  vedno,  por 
un  mal  entendldo  egofsmo,  mejor  serfa  unificar  los  esfuerzos  para  destruirla 
en  loB  lugares  que  se  encuentra. 

El  espfritu  altruista  de  la  humanidad  cada  vez  se  evidencia  de  manera 
m&s  desinteresada ;  y  siguiendo  el  ejemplo  dado  por  los  hombres  de  buena 
YOluntad  de  Estados  Unidos,  acudiendo  con  toda  dase  de  recursos,  a  los  lugares 
en  que  por  una  u  otra  causa  la  humanidad  padece  dolencias  o  privaciones, 
excogftense  los  medios  de  perseguir  los  pellgros  y  enfermedades  de  las  plantas 
unlendo  todos  los  esfuerzos.  Aunadas  todas  las  energfas  de  los  centros  direc- 
tores  de  los  pueblos  de  la  Am^ica,  en  la  prosecuci0n  de  tan  laudables  fines, 
habrfanse  de  recoger  ventajas  incalculables,  que  hoy  por  uno,  mafiana  por 
otro,  acercarfan  mAs  y  mfts  a  los  habitantes  dd  nuevo  mundo,  dmentando  cada 
vez  sobre  m&s  86Udas  bases,  la  concordia  y  solidaridad  americanas. 

Gomo  corolario  de  lo  expuesto  susdntamente  en  la  anterior  disquisici6n  y 
funddndome  en  el  car&cter  prActico  que  el  CJongreso  Clentiflco  Pan-Americano 
tendrd,  en  beneficio  de  los  pueblos  de  este  contlnente,  propongo  las  conclusiones 
siguientes  para  el  Punto  VI  de  la  Secci6n  III.  Acaso  parecerd  compleja  y 
dlffdl  la  realizaci6n  de  un  convenio  que  abarcara  los  puntos  que  se  proponen 
como  conclusi6n  de  este  trabajo. 

La  buena  voluntad  todo  lo  vence  y  la  importancia  que  tendrfa  en  un  cercano 
porvenir  para  la  agricultura  americana,  el  cumplimiento  de  una  convenci6n 
calcada  en  los  o  pareddos  acuerdos  que  se  indicardn  es  tal,  que  el  patriotismo 
de  los  gobiemos  americanos  debe  hacer  todo  esfuerzo  que  tienda  a  realizarla. 
Para  aumentar  la  cordialidad  entre  los  pueblos  de  America,  hay  que  hacer 
que  se  conozcan,  hay  que  fomentar  su  riqueza,  hay  que  demostrarles  que  su 
bienestar  lo  tienen  en  casa  y  que  la  madre  tierra  del  nuevo  contlnente  espera 
los  explosivos,  para  romper  la  dureza  y  virginidad  de  sus  subsuelos  privllegiados 
y  que  el  acero  transformado  en  rejas  de  arado  e  instrumentos  agrfcolas,  de- 
vuelva,  mil  por  uno,  el  aureo  grano  echado  al  surco. 


Digitized  by 


Google 


686       PB00£EIHKa8  SECOND  PAN  AldSBICAN  80IENTZFI0  CONGRESS. 

!Nuevo  mundo,  nuevos  ideales !  Mlentras  la  vleja  Etiropa  se  propone  matar 
todo  progreso,  acabar  con  toda  energfa,  echando  unos  sobre  otroB  sus  mejores 
bi]os»  nosotros  los  amerlcanos  a  la  Bombra  de  la  paz,  trabajemos  slnceros  por 
el  acercamiento  amerlcano,  por  el  bienestar  americano  y  por  la  cordlalldad  y 
Concordia  americanas ;  y  sigulendo  la  senda  por  donde  ban  ido,  los  pocos  aablos 
que  en  el  mundo  ban  sldo — que  dljo  el  famoso  poeta — binquemoB  la  rodllla  en 
tlerra,  como  lo  blclera  el  inmortal  Col6n,  al  plsar  por  vez  prlmera  el  contln^ate 
y  agradedendo  a  Dlos  los  tesoros  que  nos  guarda  la  privileglada  AniMca, 
gastemos  las  energfas  de  nuestra  vida  en  el  laboreo  de  las  Uerras,  baciendo 
entrar  basta  las  m^  remotas  localldades,  los  m^todos  modemos  de  cultivo  de 
las  plantas  conoddas  de  productos  valiosos,  y  procuremos  arrancar  los  secretes 
que  atin  guarda  la  &vlda  naturaleza  de  nuestro  suelo  prlvlleglado,  que  boy 
como  ayer  y  mafiana  como  boy,  espera  el  esfuerzo  de  nuestros  brazos,  para 
reodimos  sus  Indedbles  veneres  de  riqueza,  en  medio  de  la  tranqullldad  y  el 
bienestar. 

Labor  omnia  vincit! 

Manos  a  la  obra ! 

OONCIJJSIONBS. 

La  celebraddn  de  un  convenlo  entre  las  Repilblicas  Americanas  estableciendo 
para  cada  una  de  las  partes  contratantes  la  obligacidn  de  llevar  a  cabo  los 
siguientes  puntos : 

l^  Verificar  por  medio  de  la  Ofidna  de  las  Bepdblicas  Americanas  de  W&sb- 
ington  un  Intercambio  peri6dico  de  noticias  acerca  de  los  cultlvos  empleados 
en  cada  pais  para  las  plantas  Industrlales  conoddas;  manera  de  utilizar 
debldamente  sus  productos ;  ensancbe  e  inlciad<5n  de  aquellos  cuyo  uso  conviene 
generalizar;  necesidades  agrfcolas  que  se  presentan;  escoUos  que  bay  que 
veneer,  etc.  El  intercambio  podria  bacerse  por  publicadones  frecuentes 
emanadas  de  los  Ministerios  o  Direcciones  de  Agricultura. 

2^  Oreaci6n  en  todos  aquellos  pafses,  donde  no  las  baya,  de  Estadones  Ex- 
perimentales  que  tengan  por  objeto : 

(A)  Dar  a  conocer  en  las  diferentes  localidades  de  cada  nacidn  los  m^todos 
m^  adelantados  de  cultivo  de  las  plantas  industrlales  y  el  uso  de  las  maqni- 
narias  e  instrumentos  modemos,  dando  la  preferenda  a  la  manufactura  ameri- 
cana,  en  igualdad  de  condldones. 

(B)  Estudlar  y  propagar  todas  aquellas  plantas  oriundas  de  sus  localidades, 
que  puedan  proporcionar  cualquier  producto  i!itil. 

(C)  Ponerse  en  comunicaci5n  con  todas  las  Estadones  similares  de  su  pais, 
para  el  canje  de  observadones. 

3**.  Oreaci6n  en  algiin  lugar  adecuado  de  los  Estados  Unidos  de  America,  de 
un  Instituto  de  Agricultura  Hispano-Amerlcano  bajo  la  dependencia  del  Departa- 
mento  de  Agricultura  de  W&sbington,  en  donde  deban  darse  los  cursos  que  se 
estime  oportuno,  para  la  formad5n  de  perltos  que  adquieran  un  titulo  especial, 
que  los  ponga  en  poslbilidad,  al  regresar  a  sus  respedlvos  palses,  de  ponerse 
al  frente  de  las  Estadones  Experimentales.  Cada  pais  enviard  un  niimero 
determinado  de  alunmos,  costedndoles  la  educad5n,  y  conclufdos  los  estudios, 
quedar&n  con  la  obligad6n  de  regresar  a  su  patria  a  estar  al  servldo  de  los 
Departamentos  de  Agricultura  por  un  niimero  prudencial  de  afios. 

4^  Uniflcad^n  de  todas  las  leyes  y  disposiciones  para  destruir  plagas  (Ian- 
gosta,  cbapuUn,  etc)  y  combatir  enfermedades  de  las  plantas;  adoptando  un 
m^todo  general  adecuado  para  contrarrestar  dicbos  males  y  que  contenga 
medidas  obligatorias  y  profilftcticas  para  destruirlos  y  prevenirlos. 
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BL  MANGANBSO  BN  LA  CAPA  ARABLE  DBL  URUGUAY. 

Por  J.  HAIMO  SABRASiN, 
Ingeniero  Agrdnomo  de  Uruguay, 

INTB0DU0€I6n. 

Uno  de  los  temas  que  m&s  ha  preocupado  a  los  agr^nomoe  en  estos  tUtlmoB 
tiempos,  es  el  que  se  reladona  con  los  abonos  cataUticos,  es  dedr,  de  elementos 
que  con  su  presencla  favorecen  determinados  fen5menos,  que  tlenen  por  re- 
Bultado,  una  mayor  actividad  en  el  organismo  vegetaL 

De  los  cuerpoe  simples,  que  componen  el  reducido  grupo  de  elementos  que 
obran  por  su  presencla,  es  indudablemeute  el  manganeso,  el  que  en  atenckSn  a 
su  constante  presencla  en  las  tierras  presenta  los  fen6menos  m&s  curiosos. 

Estamos  persuadidos,  de  que  en  un  futuro  no  muy  lejano,  se  despejard  la 
incognita  que  envuelve  el  mecanismo  de  los  abonos  citados,  y  se  tendr&n  datos 
concretos  y  exactos  sobre  la  importancla  del  manganeso  en  los  vegetales ;  ser& 
entonces,  cuando  el  presente  trabajo  tendrd  su  valor  prdctico  verdadero,  dado 
que  indica  la  distrlbuci6n  en  el  territorlo  del  Uruguay  de  las  reservas  de  este 
metal  acumuladas  en  la  capa  arable. 

Hubiera  sido  ilustrativo  establecer  un  parang6n,  entre  las  dfras  obtenidas 
como  t^rmino  medio  del  porcentaje  de  manganeso  en  el  Uruguay  y  el  de  otro 
Estado,  pero  a  pesar  del  inters  que  tomamos,  no  nos  fu4  poeible  cbnseguir 
datos  que  indiquen  el  tenor  medio  de  este  metal  en  la  capa  arable  de  otro  pais. 

LA  PBESENCIA  DRL  HANQANESO  EN   LOS   VEGETALES. 

La  naturaleza  fntima  de  la  c^lula  vegetal  estd  compuesta  por  elementos,  que 
atendiendo  a  su  presencla  constante  o  accidental  en  las  cenitas,  ban  sido 
divididos  en  dos  grupos,  uno  de  ellos  el  mds  numeroso  es  el  de  las  substandas 
que  no  son  necesarias  para  la  vida  de  las  plantas,  o  dicho  con  m&s  precisidn 
a  la  mayorfa  de  ellas ;  el  otro  grupo  lo  constituyen  los  elementos  indlspensables 
para  el  desarrollo  completo  del  vegetal. 

El  manganeso  hasta  hace  muy  pocos  afios  se  le  tenfa  en  cuenta  en  qufmica  < 
agrfcola  solamente  de  un  modo  muy  relativo,  flgurando  slempre  entre  los  ele- 
mentos raros  y  accidentales  de  los  vegetales.  Actualmente  gracias  al  empleo 
de  m^odos  de  anftlisis  de  extrema  exactitud,  basados  en  la  transformaddn  de 
este  metal  en  &cido  permangftnico,  se  ha  tratado  el  asunto  en  su  aspecto 
cientlflco  y  ya  lo  hacen  flgurar  algunos  antores  entre  los  cuerpos'lndispensables 
a  las  plantas,  basados  en  su  constante  presencla  en  los  residuos  de  la  cal- 
dnact6n. 

Nosotros  hemos  oometido  al  anftlisis  vegetales  de  dfstintas  especies  y  hemos 
encontrado  en  la  mayorfa  de  ellos  manganeso :  comprobamos  su  presenda  en  las 
hojas  del  peral,  en  una  proporci6n  muy  d^bil,  asf  como  en  las  del  naranjo,  no 
obstante  estar  en  cantidad  relativamente  elevada  en  las  hojas  de  otros  frutales 
como  el  duraznero  y  no  haber  obtenido  reacci6n  alguna  en  las  de  la  vid  ameri- 
cana  y  manzano. 

El  eucallptus  lo  posee  en  una  proporddn  muy  vedna  a  la  del  duraznero.  El 
dlamo  de  Italia  y  el  paralso  dieron  reacci5n  negativa  y  el  ombd  la  di6  d4bll. 

Es  en  los  frutos  del  pimiento  donde  hemos  encontrado  manganeso  en  mayor 
cantidad,  negdndonos  reacci6n  algunas  plantas  pseudo-alimentidas,  como  la 
canela  y  la  yerba  mate.  Los  clavos  de  olor  tlenen  una  proporddn  algo  menor 
que  al  eucallptus. 

El  caf^  lo  contlene  en  el  mismo  grade  que  el  naranjo. 
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Bn  algunafl  gramln&ceas  hemos  encontrado  el  manganeso  en  may  pequeftas 
cantidades  como  en  el  alpiste  7  en  el  mafz,  no  habiendo  encontrado  en  el  trigo 
a  pesar  de  haber  lefdo  trabajos  que  hacen  fignrar  a  eete  metal  en  las  oenlsas 
del  cereal  nombrado. 

Las  hojas  del  tomate  lo  contlenen  en  may  apredable  cantldad,  la  de  porotos 
oomanes  no  dleron  reaccidn. 

Se  ha  trabajado  con  diez  gramos  de  sustancla  aecada  al  aire.  A  contlnaaci6n 
se  dan  loe  resaltados  obtenldos,  calcaladoe  en  manganeao  m^tallco,  para  mil 
gramos  del  producto  sometldo  al  an&Usls. 

Trlgo  (Trltacam  vulgare),  negatlva. 

Naranjo  (Citros  aarantlam),  O.gr.0108. 

Feral  (Pyrus  commonis),  yestlgios. 

Daraznero  (Perslca  valgarls),  O.gr.0612. 

Vid  Americana  (Vltis  solonls),  negatlva. 

Bacallptos  (Bacallptas  globalas),  0.gr.0619. 

Manzano  (Mains  communis),  negatlva. 

Alamo  de  Italia  (Populus  Itallcus),  negatlva. 

Ombd  (Phytolacca  diolca),  0.gr.0051. 

Alpiste  (Phalaris  canarlensls) ,  0.gr.(NL08. 

Mais  (Zea  mals),  vestlglos. 

Parafso  (Mella  asedarach),  negatlva. 

Caf^  (CJoffea  arables ),  O.gr.0103. 

Porotos  (Phaseolus  vulgaris),  negatlva. 

Tomates  (Solanum  lycopersicum),  0.gr.0541. 

Plmiento  (Piper  nigrum),  0.gr.0954. 

Oanela  (Glnnamomum  zeylanlcum),  negatlva. 

Yerba  mate  (Ilex  paraguarlensls),  negatlva. 

Glavo  de  Olor  (Eugenia  caryophylata),  0.gr.0464. 
Los  padres  de  la  qufmlca  modema  se  ban  ocupado  del  manganeso  en  los 
vegetales  con  algtln  Interte.  Asf  Schelle  en  sus  '*  Memorlas  de  Qufmlca  *'  en  el 
Slglo  XVII  hacfa  notar  que  habfa  encontrado  poca  cantldad  en  las  cenlzas  del 
comino  salvaje  y  m&B  en  las  de  la  madera.  Eterapath  ha  sefialado  en  184d  la 
^presenda  del  manganeso  en  las  cenlzas  del  r&bano,  de  la  remolacha  y  de  la  zana- 
horla.  Despu^s  de  &,  Richardson  la  ha  Indicado  en  las  cenlzas  de  la  cafia  de 
azdcar  Salm  Hortsmar  comprob6  su  presencla  en  las  cenlzas  de  la  avena  y 
le  atribuy6  una  importancla  espedal,  empledndolo  en  varies  de  sus  medlos  artl- 
fldales  de  cultlvo. 

lieblg  a  proIM^sito  dd  tema  que  nos  ocupa,  decia  lo  slgulente:  "El  te  y  el 
caf ^  son  notables  por  lo  que  ellos  enclerran  de  hlerro  y  de  manganeso ;  cuando 
se  evapora  a  sequedad  una  soluci6n  Ifmpida  de  te  Pekas  o  Souchong  y  se  In- 
dnera  el  residue  se  obtlenen  cenlzas  frecuent^nente  coloreadas  en  verde  por  9I 
manganato  de  potasio,  y  desprenden  por  consecuencla  cloro  &ol  contacto  con  el 
&cldo  clorhfdrico. 

Sachs  trat6  de  substltulr  en  la  formad^n  de  la  clor6fila  el  hlerro  por  el  man- 
ganeso, sin  6xlto. 

LA   INFLUENCIA    DEL   MANGANESO   EN    LA    VEQETACI6n. 

El  manganeso  que  exlste  en  las  plantas  guarda  relad6n  con  el  que  contlene  la 
tlerra  de  la  cual  ^tas  son  par&sitas  y  de  la  presencla  de  este  metal  en  deter- 
mlnandas  proporclones  en  el  suelo,  parece,  segdn  experlenda  que  dtaremos, 
estar  fntlmamente  ligada  la  nutrid6n  y  su  consecuenda  16gica  palpable,  el 
aumento  de  rendlmiento  en  las  coeechas. 
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La  influencia  favorable  del  manganeso  en  la  vegetacl6n,  la  comprob6  por 
primera  vez  Plchard,  afios  despu^  G.  Bertrand  y  Themassln  han  hecho  conooer 
los  notables  resultados  que  obtuvleron  en  cultlvos  eztenslvos,  empleando  el 
sulfato  de  manganeso  como  abono.  El  aumento  de  rendlmlento  consegoldo  por 
los  experimentadores  dtados  en  cultlvos  de  avena,  lleg6  en  la  paja  a  nn  18 
por  ciento  y  en  los  granos  a  26  por  clento,  sobre  lo  obtenido  en  parcelas  testlgos. 

Mnchos  otros  experimentadores  han  contlnuado  ensayando  las  sales  de  man- 
ganeso en  la  vegetaci6n ;  entre  los  trabajos  mds  notables  pueden  cltarse  los  de 
Loew  y  Sawa,  los  que  Uegaron  a  la  conclasl6n  de  que  el  sulfato  de  manganeso 
produce  una  superabundancla  de  produccldn,  slempre  que  la  dosls  empleada 
estfi  comprendida  entre  los  Ifmites  de  0.002  por  ciento  y  0.02  por  cloito, 
Bxcedl^ndose  de  este  mdxlmum  las  hojas  se  ponen  dordtlcas. 

Nagoaka  exi)erlment6  en  cultlvos  de  arroz,  obtenlendo  resultados  muy 
favorables  en  la  cosecha  de  granos.  En  las  mlsmas  parcelas,  en  que  este 
ezperimentador  habfa  abonado  en  una  proporci6n  de  dlez  a  clncuenta  kilos 
de  sesquioxido  de  manganeso  por  hect^ea,  hlzo  nuevas  slembras  al  alio 
slguiente,  obtenlendo  sin  agregar  abono,  en  las  parcelas  que  contenlan  a  raz6n 
de  25  kilos  por  bect&rea,  un  exceso  de  producci6n  que  alcanz6  a  un  17  por  ciento. 

Aso  experimentd  con  d  domro  de  manganeso  comercial,  obtenido  como 
residue  de  la  fkbricad^n  del  doro,  siguiendo  el  esquema  trazado  por  el  experi- 
mentador  antariormente  citado  y  obtuvo  resultados  enteramente  semejantes 
a  los  de  este. 

Experlencias  muy  interesantes  ha  efectuado  Boullanger  colocando  todos  los 
ensayos  en  idtoticas  condidones  y  hadendo  de  este  modo  comparables  los 
resultados.  Este  experimentador  eliminaba  por  el  cultivo  en  tiestos  la  in- 
fluaida  perturbadora  de  las  variadones  atmosf^rlcas  y  la  no  menos  importante 
de  la  diferente  composid6n  de  las  tierras  sobre  las  que  se  experimenta. 

Boullanger  emple6  primeramente  el  doruro  de  manganeso  en  cultlvos  de 
papas.  Hlzo  dos  series  de  experiendas,  una  de  ellas  sobre  tierra  arenosa  pobre 
y  la  otra  sobre  tierra  ardllosa  rlca,  con  los  resultados  que  muestra  d  cuadro 
siguiente: 

TnSRRA  SILICOSA  POBRE. 


Ntkmeio 
detal>dr- 


PflSO 

totAleo 
gramos. 


PflMdd 

peqnefio 
toberoolo. 


TmoM 

nuidt 
toMrooIa 


!•  Sin  abono  y  sin  doraro  de  manganeso 

9*  Sin  abono  oon  ckvoro  de  manganeso. ...... . 

8»  Abono  oompleto  sin  doruro  de  manganeso.. 
4*  Abono  complelo  con  domro  de  manganeso.. 


438 
468 

832 
1,115 


137 
158 
319 
305 


TIBRRA  ARCILL08A  RICA. 


1«  Sin  abono  y  sin  domro  de  manganeso 

3»  Sin  abono  y  con  domro  de  manganeso 

8»  Abono  compMo  sin  doraro  de  manganeso... 
4«  Abono  oompleto  oon  doraro  de  manganese. 


10 

883 

9 

• 

008 

10 

17 

883 

8 

15 

161 

18 

184 
330 
195 
349 


El  examen  de  las  dfras,  dice  el  exi)erimentador,  conduce  a  resultados  intere- 
santes ;  se  observa  desde  luego,  que  si  el  manganeso  obra,  tal  vez  por  si  mismo 
como  abono,  parece  sobre  todo  obrar  como  exdtante,  permitlendo  por  un  meca- 
nismo  hasta  ahora  desconoddo  una  utilizad6n  mayor  de  los  elementos  fertlli- 
zantes  del  suelo.  Si  el  suelo  es  pobre  en  dementos  fertilizantes  la  influencia  del 
manganeso  resulta  d^bil,  ella  se  vuelve  considerable  si  se  agrega  a  este  suelo 
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los  elementos  fertillzantes  que  le  faltan.  SI  el  suelo  es  rico,  el  manganeso  obra 
en  seguida,  puesto  que  la  planta  puede  disponar  de  elementos  abundantes;  en 
presencia  de  fnertes  dosis  de  abono  hay  siempre  aumento  de  cosecha  bajo 
la  secci<)n  del  manganeso,  pero  este  aumento  es  proporclonalmente  mds  d^ll 
pues  hay  evldentemente  nn  Ifmite  de  asimilacidn  de  la  planta.  Se  observa  tam- 
bi^n  en  los  datos  de  los  cuadros  que  los  abonos  de  manganeso  parecen  dismlnuir 
el  ntimero  de  tub^rculos  recogldos  y  aumentar  fuertemente  su  peso,  que  da 
como  resultado  que  el  peso  de  la  cosecha  sea  finalmente  mucho  m&a  elevado. 

Las  experiencias  que  se  citan  fueron*  repetidas  durante  varios  afios  con  el 
doruro  de  manganeso  y  con  otras  sales  de  este  metal  obtenl^ndose  en  todas 
ellas  resrultados  enteramente  concordantes. 

En  distintos  pafses  se  ha  trabajado  con  objeto  de  despejar  la  inc6gnita  del 
efecto  del  manganeso  en  la  vegetaci<Jn ;  los  resultados  fueron  en  la  mayorfa  de 
las  Tocee  declarados  por  un  exceso  de  producci^n.  En  muchos  casos  no  se  ha 
obtenido  4xito  con  el  ^npleo  de  la^  sales  del  manganeso,  debido  a  haberse  usado 
en  dosis  elevadas,  lo  que  segtin  lo  han  demostrado  todas  las  experiencias,  pro- 
duce un  efecto  nulo  y  a  menudo  contrario  al  de  excitabllidad  que  ejerce  emple&n- 
dolo  en  dosis  mfnlmas. 

No  corresponde  a  la  Indole  de  este  trabajo  estudiar  detalladam«[ite  el  modo 
como  acttia  el  manganeso  en  las  plantas,  pero  si  nos  parece  que  cabe  dentro  de 
€U  como  complemento,  la  exposici^n  de  las  teorlas  cientfflcamente  esbozadas 
sobre  el  papel  fisiol6gico  del  manganeso,  teorfas,  que  si  bien  no  aclaran  el  miB- 
terio  en  todas  sus  partes  trazan  los  principios  fundamentales,  basadas  en  el 
conocimiento  fntimo  de  los  caracteres  del  metal  y  sus  sales. 

Al  estimar  la  teorfa  del  manganeso  es  conveniente  recordar  q«e  de  la  fnnci6n 
de  los  cuerpos  simples  de  que  estft  f  ormado  el  vegetal  no  se  sabe  slno  muy  poco ; 
asl,  por  ejemplo,  el  silido,  que  se  encuentra  en  cantidad  en  muchas  plantas, 
8obf*e  todo  en  la  familla  de  las  gramin&ceas,  parece  que  fuera  indispensable 
para  su  vida,  sin  embargo  se  han  cultlyado  estas  plantas  en  medios  artificiales 
privados  de  aquel  eleipento  y  las  plantas  se  desarrollaron  sin  contratiempo 
alguno,  lo  que  indica  que  pueden  pasar  sin  ^l. 

El  cloro  parece  que  tiene  una  accidn  decisiva  sobre  la  formacidn  del  almiddn 
y  sobre  la  distribud^n  de  todos  los  hidrocarburos.  Se  ha  observado  que  las 
papas  cultivadas  en  suelos  ricos  en  cloro  son  m&s  pobre  en  almid<)n,  que  las 
cultivadas  en  suelos  donde  el  tenor  de  este  metaloide  sea  menor ;  se  ha  deducldo 
de  aquf,  que  cuando  se  siembran  papas  con  el  fin  industrial  de  la  explotad<)n 
del  almid6n,  es  necesario  evitar  los  suelos  con  mucho  cloro  y  los  abonos  que 
contengan  este  elemento. 

Se  admite  el  potasio  como  favorecedor  del  desplazamiento  de  los  hidro- 
carburos. 

El  calcio  es  indispensable  para  el  desarrollo  completo  de  la  hoja.  Los 
vegetales  sin  clor<)fila  pueden,  segtin  afirma  Palladini,  pasarse  sin  4L 

El  magnesio  parece  desempefiar  un  papel  muy  importante  en  la  formad<)n 
de  los  albuminoides.  El  hierro  es  sin  duda  alguna  uno  de  los  elementos  que 
interviene  con  mds  eficada,  en  la  formaddn  de  la  dordflla. 

El  manganeso  es  muy  veclno  del  hierro  por  sus  caracteres,  so  distingue  de 
^te  porque  es  mAs  oxidable  y  los  compuestos  superiores  se  forman  mucho  m^ 
fftdlmente;  por  otra  parte,  los  compuestos  correspondientes  del  hierro  y  del 
manganeso  se  parecen  mucho  y  son  a  menudo  isomorfos. 

Desde  el  punto  de  vista  qufmico,  el  manganeso  se  caracteriza  por  una  gran 
variedad  de  compuestos,  ^1  no  forma  menos  de  cinco  6xidos  de  grado  de  oxida- 
d6n  diferente  y  tienen  la  curiosa  propiedad  sus  6xidos  de  formar  bases  y 
Addos;  los  mds  bajos  dan  origen  a  las  primeras  y  los  mds  elevados  a  los 
segundos. 


Digitized  by 


Google 


OONSEBVATION  OF  NATUEAL  BESOUBOBS.  691 

Mientras  que  los  6zid06  bajos  ae  aproximan  al  magnesio,  los  altos  en  algunas 
reacciones  son  isomorfos  con  el  tltano,  el  aluminlo  y  algunos  metaloldes,  como 
el  aznfre  y  el  cloro. 

Teniendo  presentes  los  caracteres  del  manganeso  se  pnede  aceptar  sin 
dificultad  alguna  que  una  ves  que  atraviesa  la  membrana  de  las  raidllas, 
sube  con  los  otros  metales  en  8oluci<)n  en  la  savia.  debldo  a  los  fen6menos 
conocidos  de  capllarldad  y  evaporac}6n  y  en  su  ascenso  va  oxld&ndose  y  Uega 
a  su  mdximo  de  oxldacl6n  al  ponerse  en  contacto  con  el  aire,  en  los  estomas 
aerfferos  de  la  epidermis  follal;  allf  sufre  una  especie  de  Goncentraci6n  y 
cede  el  oxfgeno  que  habfa  absorbido  para  el  desarrollo  y  vida  de  los  fermentos 
y  producci6n  de  las  complejas  sfntesis  orgdnicas  de  que  es  capae  el  vegetal. 

Una  vez  cedido  el  oxlgeno  estd  el  mangane^  en  condiciones  de  oxidarse 
nuevamente;  en  todos  estos  fen6menos,  segiin  Bertrand,  va  el  manganeso  unido 
a  pequefias  dosis  de  hierro,  cuerpo  que  posee  propied^des  muy  parecldas  al 
manganeso  en  esta  clase  de  fen6menos. 

El  manganeso  en  solucl6n  en  )a  savia  vendrfa  a  ejecutar  en  cierto  modo  una 
aocl6n  andloga  a  la  que  deseqipefia  en  la  sangre  la  hemoglobina.  Pero  la  acci6n 
eficaz  del  manganeso,  no  86I0  es  de  purificar  la  savia,  sino  que  le  est4  reservado 
a  este  elemento  otra  funci6n  de  defensa  y  protecci6n,  tan  necesaria  para 
h^cer  t&cil  la  vida,  cuanto  lo  es  la  otra  para  las  elaboraciones  orgdnicas. 

Siguiendo  el  recorrido  de  la  savia  y  con  ella  el  del  manganeso  al  descender 
6sita  se  pone  nuevamente  en  contacto  del  aire  en  las  ramas  y  el  tallo  y  con- 
cluye  su  recorrido,  de  nuevo  oxigenada.  Al  llegar  al  extremo  de  las  rafces 
cumple  su  mU16n  purificadora,  que  es  la  de  contribuir  con  el  oxfgeno  necesario, 
para  la  destmcci6n  de  las  toxinas,  que  se  encuentran  en  el  suelo;  secredones 
orgdnicas  francamente  desfavorables  para  la  vida  de  los  vegetales. 

EL  &IANGANESO  EN  LA  CAPA  ARABLE  DEL  TJBTJGUAY. 

Las  muestras  de  tierra  que  ban  servido  de  base  para  el  presente  trabajo, 
ban  side  tomadas  de  todos  los  departamentos  de  la  repdblica  y  siguiendo 
siempre,  como  lo  demuestra  el  mapa  adjunto,  las  Ifneas  del  ferrocarril.  Se  ba 
observado  esta  norma  de  conducta  teniendo  en  cuenta  lo  estrat^camente,  que 
para  los  fines  que  se  persiguen  en  este  trabajo,  estdn  trazados  los  ferrocarriles ; 
ademds  es  una  prdctica  muy  generalizada  siempre  que  se  debe  bacer  referenda 
a  pna  localldad*  si  este  no  es  un  pueblo  muy  importante  que  se  le  d^  el  nombre 
de  la  est&Mn  ferroviaria  mds  pri5xlma. 

Las  muestras  tomadas  pasan  de  500,  si  bien,  mucbas  no  ban  sido  analizadas 
directamente,  slno  el  resultado  de  la  mescla  de  varias  de  la  misma  localidad. 

Las  tierras  se  ton^aron  en  parajes  prCximos  a  las  estaciones,  algunas  pocas 
en  colonias  agrfcolas  y  alrededores  de  ciudades  rurales.  El  peso  de  cada 
muestra  era  aproximadamente  de  100  gramos  cada  una  sacada  con  un  trasplan- 
tador  pequefio  y  a  una  profundidad  no  mayor  de  10  centfmetros. 

Se  tratd  de  tomar  siempre  que  fu4  posible,  muestras  de  tierras  que  no 
hubieran  sido  entregadas  al  cultivo,  para  evltar  asf  posibles  sustracdones  de 
la  materia  motive  de  andlisis.  Las  muestras  a  medida  que  se  tomaban  eran 
colocadas  en  bolsitas  blancas  de  tela,  en  donde  se  indicaba  el  paraje  de  proce- 
dencia.  Debemos  bacer  notar  que  todas  las  muestras  de  tierras  que  flguran 
en  este  trabajo  fueron  tomadas  personalmente  por  el  que  suscribe.  El  m^todo 
seguido  en  el  presente  estudio  para  la  investigad6n  dd  manganeso  ha  sido  el 
de  Hoppe-Seyler,  modiflcado  por  Leclerc,  Indicado  en  el  tratado  de  Andlisis 
de  las  materias  agrfcolas,  por  L.  Qrandeau,  del  siguiente  modo : 

Dosaje  del  manganeso  en  los  sueHos  y  en  las  cenizas. — El  m^todo  del  dosaje 
del  manganeso  en  los  suelos  y  en  las  cenizas  de  los  vegetales  por  las  pesadas  es 
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poco  preciso,  si  no  se  opera  sobre  grandes  cantidades  de  materlas.  El  procedi- 
miento  por  los  licores  titnlados,  inyentado  por  M.  Lederc,  une  a  la  rapldez  de 
ejecucl6n  la  exactltnd  de  las  titulaclones.  ESste  procedimiento  consiste  en  jtrans- 
formar  el  manganeso  de  una  solnci^n  nitrica  en  permanganate  y  en  titular  ^te 
por  medio  de  un  licor  apropiado.  Esta  transformacidn  es  muy  fftcil  efectuarla 
por  medio  del  minium,  ya  que  el  hierro  y  el  alumlnio,  tlnicos  cnerpos  que 
podrfan  actuar  sobre  el  permanganate,  existen  en  estado  de  perdzido  en  el 


MAPA  QUE  INDICA  LOS  LUOARES  DE  DONDB  SE  HAN  SACADO  MUE8TRAS  DE 

TIEBRA8. 

memento  de  la  transformaci6n.  Se  producird  esta  reacci6n  siempre  que  no 
existan  huellas  de  cloro  en  las  materias  empleadas,  pero  antes  de  aplicar  este 
m^todo  a  un  dosaje  es  convenlente  conocer  algunos  detalles  prdcticos  de  la 
experiencia. 

Si  se  opera  con  tierras,  antes  de  atacarlas  por  el  dcido  nftrico  es  menester 
destruir  en  lo  posible  por  calcinaci6n  las  materias  org&nicas,  agregar  dddo 
nitrico  pure,  llevarlo  a  la  ebullici6n  y  evitar  durante  el  ataque  la  evaporaci6n 
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por  sequedad.  Se  correrfa  el  riesgo  de  fracasar  en  muchos  an&lisis  si  no  se 
gnardara  esta  precaacl<)n  pnes  es  sabldo  que  el  nltrato  de  manganeso  se 
descompone  a  140  grados  en  MnO*  que  en  esas  condldones  es  casl  Inatacable  por 
el  &cldo  nftrlco.  Cuando  ^  ataque  es  complete,  se  flltra  y  se  extiende  el  liquldo 
liasta  on  volumen  determlnado.  Una  fraccl6n  de  este  yolumen,  aqu^Ua  en  la 
cual  se  ha  separado  ^  cloro  por  bI  nltrato  de  plata,  es  llevada  a  la  ebulllcl6n 
en  una  c^psnla  de  porcelana.  En  ese  memento  se  la  retlra  del  fuego  y  cuando 
la  masa  Ifqulda  ya  no  hlerve,  se  le  agrega  un  poco  de  minium,  agltanto  cons- 
tantemente.  Se  desenvuelve  una  bella  coloracl6n  vloleta  de  permanganate  de 
potasa,  atenuada  en  parte  por  el  6xi6o  pulga  de  plomo  que  se  ha  formado  y  se 
d^KMslta,  coloracl6n  cuya  Intensldad  est&  en  relacl6n  con  la  cantldad  m&s 
o  menos  grande  de  manganeso.  Si  el  minium  no  fuera  atacado,  lo  que  sucede 
cuando  el  licor  es  d^bilmente  &cido,  se  agregar&  un  poco  de  dcldo  nftrlco  para 
favorecer  la  reacci<3n.  Se  deja  depositar  durante  algunos  mlnutos  y  se  flltra 
sobre  amianto  blen  exento  de  cloro.  Entonces  se  precede  a  la  tltulaci6n  del 
llcor  filtrado.  En  ese  memento  el  licor  enderra  un  pequefio  exceso  de  &cido 
nftrlco,  permanganate  de  potasa,  nltrato  de  plomo,  sales  de  hierro,  de  alumlnlo» 
magnesio,  caldo,  sodlo  y  potaslo.  El  nitrate  de  plomo  que  no  permlte  hacer 
la  tltulaci<)n  con  el  sulfate  doble  de  hierro  y  de  amoniaco,  a  causa  del  pre- 
dpitado  de  sulfate  de  plomo,  que  impide  sorprender  el  memento  en  que  la 
descomposicidn  del  permanganate  es  completa,  y  come  d  &cido  ox&lico  da 
tambi^  carbonate  de  plomo,  a  no  ser  que  el  llcor  enderre  un  exceso  de  &ddo 
nftrlco  y  come  exlge,  por  otra  parte  una  temperatura  muy  elevada,  el  Sr. 
Leclerc  emplea  otro  reductor:  el  nitrate  mercurioso  que  permlte  notar  dara- 
mente  el  pasaje  de  la  colorad^n  vloleta  dd  permanganate  a  una  colorad<3n 
diferente.  En  presencia  de  un  oxldante  en^gico  come  el  permanganate  se 
transforma  en  nltrato  mercdrico,  y  d  fin  de  la  descomposid6n  se  sefiala  por  el 
pasaje  rdpido  de  la  colorad^n  rosada  de  la  soluci<)n  de  permanganate  al 
amarillo  verdoso,  cuando  hay  mucho  manganeso,  o  a  una  solucidn  Incolora 
cuando  el  manganeso  exlste  en  d^bil  cantldad.  Con  este  llcor  nlngtin  pre- 
cipitado  se  forma  inmedlatamente,  a  menos  que  la  soluci6n  no  enderre  mucho 
manganeso.  La  titulad6n  es  m&s  fftcil  cuando  el  licor  es  &cido,  el  precipi- 
tado  de  se8qui<3xido  de  manganeso  que  se  forma  en  este  case  perjudicarfa  el 
viraje.  Pero  en  la  mayor  parte  de  los  cases  no  se  manlflesta  durante  la  titula- 
d6n  ningdn  predpitado  cuando  la'solud6n  enderra  &ddo  nftrlco  llbre  en  cantl- 
dad sufidente. 

n61£INA  de  los  LUQABES  de  DONDE  SB  HA  TOICADO  MTJESTBAS  PABA  ANAuSIS. 

Montevideo:  Qulnta  de  R.  Freire,  C!ol6n;  Canals,  Pefiarol;  Carles,  Sayago; 
Basso  y  Apattia,  Col6n;  Cervettl,  Paso  de  Arena;  Magnano,  Pefiarol. 

Canelones:  Martins,  Independenda ;  Estad6n  (alrededores)  Las  Piedras, 
Progreso,  Juanic6,  Margat,  Santa  Lucfa,  25  de  Agosto,  Cardal,  Sauce,  Pedrera, 
Santa  Rosa,  Cazot,  Castellanos,  Toledo,  Pando,  Olmos,  Sosa  Diaz,  Las  Toscas, 
Mosqultos,  Piedras  de  Afilar,  Migues ;  Cludad  Canelones,  San  Ram<5n ;  Estad6n 
Cortijo  Vldella. 

Florida:  Estacl<)n  (alrededores)  Isla  Mala,  Berrondo,  La  Cruz,  Pintado, 
Sarandl,  Puntas  de  Macial,  Gtofii,  Fray  Marcos,  Chamizo,  Casupa,  Reboledo, 
Cerro-Colorado,  Manzavlllagra ;  Cludad  Exposid6n-Feria. 

San  Jos4:  Ciudad  Capurro,  Rodriguez,  Raig6n,  San  Jos4;  Estad6n  (alrede- 
dores) Bifurcaci<5n,  Qonzalez,  Mai  Abrigo,  Gualcurd. 

Flores:  Estad<)n  (alrededores)  Arroyo  Grande;  Ciudad  Trinidad. 

Colonla:  C!ludad  Colonia,  Colonla  Suiza;  Estanda  Gallinal,  Juan  Jackson. 

Soriano:  Bstad<5n  (alrededores)  Santa  Catalina,  Drabble,  Egafia,  Palmltas, 
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Bizdcho;  Oiudad  Mercedes;  Oolonia  De  Rey,  Palmitas;  Estancia  Amondaray, 
Palmitas,  EBtaneia  menrqain,  Palmitas,  La  Tjata. 

Maldonado:  Bstaci6n  (alrededores)  La  Sierra,  Las  Flores,  Pan  de  Azticar. 
Repecho;  Estanda  Saoguinetti,  Repecho;  Giudad  (alrededores)  Maldcmado. 

Rocha:  Oiudad  (alrededores)  Rocha. 

Mlnas:  Bstaddn  (alrededores)  Tapia,  Soils,  Ortis,  Minas;  Ohacra  A«  Ugarte, 
Minas;  Ohacra  Andabalde,  Minas. 

Treinta  y  Tres:  Oiudad  (alrededores)  Treinta  y  Tres;  Bstanda  Qnintela, 
Oolonia  Riyera,  Treinta  j  Tres;  B8taci6n  (alrededores)  Oerro-Ohato,  Yaloi- 
tines,  Santa  Glara. 

Oerro-Largo:  E8taci<)n  (alrededores)  Tupambae,  Oerro  de  las  Onentas, 
Fralle  Muerto,  M^o;  Naranjal  de  Garrion,  Melo;  Naranjal  de  P.  Trio,  M^o; 
Vfveros  de  A.  Eccber,  Melo. 

Dnrasno:  Oampos  de  Juvenal,  Durasno;  Estacidn  (alrededores)  Villas  Boas» 
Molles,  Parish,  Durasno. 

Tacuarembd:  Estaci<3n  (alrededores)  Ohamberlain ;  Oardozo,  Achar,  Pampa, 
Piedra  Sola,  Tambores,  Valle  Ed6n;  Oiudad  (alrededores)  Tacuarembd; 
Establecimiento  Lanzzeri,  Bafiados  de  Rocha;  Estaci6n  (alrededores)  Bafiados 
de  Rocha,  Illescas,  Medina. 

Salto:  Oiudad  (alrededores)  Salto;  Estaci6n  Agron6mica,  Salto;  Naran- 
Jales  de  Peixoto,  Salto;  Hipodromo  (alrededores),  Salto. 

Artlgas:  San  Eugenie  (alrededores)  Artigas;  Estaci<3n  (alrededores)  Isla- 
Oabellos. 

Rivera:  Oiudad  (alrededores)  Rivera. 

Kio  Negro:  Oiudad  (alrededores)  Rio  N^n^,  Fray  Bentos;  Bstaddn  (alrede- 
dores) Francia,  Menendez,  Parada  Salsipuedes,  Menafres,  Young,  Bellaco, 
Haedo,  Parada  Liebig;  Santa  Isabel,  Rio  Negro;  Saladero  Liebig  (Quinta) 
Fray-Bentos;  Oamlno  a  Mercedes,  Fray-Bentos. 

Paysandd:  EstaciOn  (alrededores)  Tres  Arboles,  Merinos,  Oapilla  del  Oar- 
inen,  Parda  Pifiera,  Guichon,  Guayabos,  Algorta,  Parada  Panduie,  Piedras 
Ooloradas,  Porvenir,  Quegay,  Quebracho,  Guaviyd,  Parada  Rivas,  Ohapicuy; 
Estaci6n  Agron6mica,  Paysandd ;  Oiudad  Paysandd ;  Estancia  Marione  y  Petit, 
Piedras  Ooloradas. 

Para  facilitar  la  interpretaci6n  de  los  resultados,  se  ban  ordenado  las 
lierras  por  Departamentos,  indicando  en  cada  uno  de  ellos  los  lugares  de  donde 
se  ban  tornado  muestras  y  el  tenor  mdximo  y  minimo  calculado  en  manganese 
m^talico  por  kilo  de  tierra  sacada  al  aire. 

DEPABTA1£ENT0    DE    IfONTEYIDSO. 

Muestras  analizadas,  6.  Oramoe. 

Promedio 0. 1589 

Oantidad  mayor  encontrada .2822 

Oantidad  menor  encontrada .0258 

Muestrcts  analizadas  y  oantidad  de  mangwneso, 

Quinta  de  Rom&n  Frelre . .  1806 

Quinta  de  Oharles  (Sayago) .2198 

Quinta  de  Oanale  (Pefiarol) .2141 

Quinta  de  Basso  y  Apatia  (Ool6n) .0268 

Quinta  de  Magnano  (Pefiarol) .2322 

Quinta  de  Oervetti  (Paso  de  la  Arena) .0815 
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Canelane$. 

Ktlmero  de  mneBtnui  nnalliMdai,  24.  Oramoa. 

Promedlo  de  loe  anflllsls .0957 

Cantidad  mayor  encontrada  en  el  Departamento .  1702 

Oantidad  moior  encontrada  en  el  Dei>artamento .. .  0111 

Mueitras  anaUzadaa. 

Alrededores  de  la  Bstaci6n : 

Las  Pledras .  0941 

Progreso .  0712 

Jnanic6 .  1016 

Margat .  0456 

Oanelones .  0649 

Santa    Lucia .  1212 

25  de  AgOBto .  1625 

Sance ^ .  0846 

Pedrera .  1082 

Santa  Rosa .  1341 

Oazot .  1573 

Oastellanos .  1522 

San   Itam6n .  1490 

Toledo ^ .0661 

SnArez ,  0885 

Pando .  0835 

Olmos .  0819 

Sosa  Diaz .  1702 

Las  Toscas .0674 

Mosquitos  .  0741 

Pledras  de  Afllar .  1242 

Mlgues .  1620 

Oortljo  VldleUa  (Toledo) ,  0111 

Quinta  Martins  (Independenda) ,0111 

DEPABTAICENTO  HE  ILOBIDA. 

Ndmero  de  mnestras  anallzadas,  17. 

Promedlo  de  los  an&lisls .  1785 

Oantidad  mayor  encontrada  en  el  Departamento .  3818 

Cantidad  menor  encontrada  en  el  De]>artamento .0097 

MusMtras  anaUsfodaa, 

Alrededores  de  la  Estacl6n ; 

niescas .  1782 

Fray  Blarcos .  1806 

Ohamlzo .2064 

Oasnpa .2270 

Reboledo .1888 

Oerro-colorado .  1651 

Manzavillagra .  1315 

Gardal .3818 

Isla  Mala .  0496 

Berrondo .1496 
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Alrededoree  de  la  Estaci6n— Continued.  Onmos. 

La  Cruz .  1900 

Pintado .1909 

Sarandf .  2270 

Puntas  de  Madel .  3408 

Gofii .0888 

Florida .1286 

Exposid^n  Feria .  0097 

DEPABTAKENTO  DB  ICAUWNADO. 

Ktlmero  de  muestras  analizadaa,  8. 

Promedio  de  los  an&lisis .0656 

Oantldad  mayor  encontrada -« .  1684 

Oantidad  menor  encontrada .  0178 

Mue9tra$  analizadoM. 

Alrededores  de  la  E8taci6n : 

La  Sierra .  1684 

Las  Flores .  0988 

Pan  de  Azticar .0886 

Repedio .0417 

Alrededores  de  la  Ciudad .  0178 

Brtanda  de  Sangulnetti .  0887 

depabtaiobhto  he  icinab. 

Kdmero  de  mnestras  analizadas,  8. 

Promedio  de  los  anAllsis .  1217 

Oantidad  mayor  encontrada  en  d  Departamento .  2896 

Oantidad  menor  encontrada  en  el  D^>artamento .0194 

MuestroM  anaUzadoM. 
Alrededores  de  la  BBtad6n : 

Nlco  P^rei .0295 

Tapla .0194 

Montes .0851 

Soils .  1806 

Ortiz .  2896 

Mlnas .1870 

Ohacra  de  Ugarte .1290 

Ohacra  de  Andabalde .1082 

depabtaiobhto  he  dueazno. 

Ktlmero  de  muestras  analizadas,  5. 

Promedio  de  los  an&lisis .  1600 

Oantidad  mayor  encontrada  en  el  Departamento ^ .  2787 

Oantidad  menor  encontrada  en  el  Departamento .  0975 

MueitroM  anadizada9, 

Oiudad  (alrededores)  Durazno .0975 

Oampos  de  Juvlnal .  1857 
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E8tacl6n  (alrededores) :  Gramos. 

Parish .  1109 

VlUasboas .  2787 

MoUes - .  1274 

DKPABTAMKNTO  JOt  TACUABEMBd. 

Ntimero  de  muestras  analizadas,  10. 

Promedio  de  los  an&lisis .2»86 

Oantidad  mayor  encontrada  en  el  Departamento ^ .  7504 

Oantidad  menor  encontrada  en  el  Departamento .0322 

MueMtras  analizadM. 

Cindad  (alrededores)  San  Fructnoso .  0239 

Bstabledmiento  Lanzzerl .  7504 

£staci6n  (alrededores) : 

Chamberlain .  5985 

Cardoso , .  1288 

Achar .  0147 

Pampa .  1840 

Piedra   Sola .  5882 

Tambores .  0322 

Valle   Bd^n 1312 

Bafiados  de  Bocha .  5341 

DEPABTAMENTO  DB  SAN  J0S& 

Ndmero  de  muestras  anallzadas,  8. 

Promedio  de  los  an&lisis .1599 

Cantidad  mayor  encontrada  en  el  Departamento .  1986 

Cantidad  menor  encontrada  en  el  Departamento .  1083 

MuestroM  analizadM. 
Alrededores : 

Cludad  San  Jos^ .  1584 

Estaci6n — 

Capurro .  1419 

Rodriguez .1522 

Raig^n .  1573 

Bifurcaci6n .  1083 

€k)nz&lez .  1831 

Mai  Abrigo .  1834 

Guaycurd .  1986 

DEPARTAMENTO  DE  FLOBES. 

IFdmero  de  muestras  analizadas,  2. 

Promedio  de  los  an&lisis .2256 

Cantidad  mayor  encontrada  en  el  Departamento .  2318 

Cantidad  menor  encontrada  en  el  Departamento .  2193 

Mue8tra$  analizadas, 
Alrededores : 

Cludad  Trinidad .  2318 

Estacldn  Arroyo  Grande .  2198 
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DEPABTAMSNTO  DE  COLONIA. 

Nthnero  de  muestras  analizadas,  8.  Gramoa. 

Promedio  de  los  andlisis .  0002 

Cantidad  mayor  encontrada  en  el  Departamento .  1413 

Oantidad  menor  encontrada  en  el  Deimrtamento .  0002 

Muestras  analitsada$. 

Oindad  (alrededores)  Oolonia .0302 

Pueblo  (alrededores)  Oolonia  Suiza .  1413 

Estancia  Gallinal .  0008 

DEPABTAiaCNTO  DE  80BIAN0. 

Ntlmero  de  nuestras  analizadas,  10. 

Promedio  de  los  an&lisis .  1850 

Oantidad  mayor  encontrada  en  el  Departamento .  8370 

Oantidad  menor  encontrada  en  el  Departamento .0516 

Muestras  analizadas, 

Oolonia  Dorey .  1186 

Bstancia: 

Amondarafn - ™ ,..,  - -.»™_i «...«« .,  „___,. . « ,  1341 

Fleurquin * — .1651 

Oiudad    (alrededores)   Mercedes .0516 

Estaci6n  (alrededores) : 

La  Lata^ .  2218 

Santa  Oatalina .  2863 

Drabble .  1806 

Bgafia .1212 

Palmitas .3379 

Bizcocho .2425 

DEPABTAMENTO  DE  ABnOAS. 

Ntimero  de  muestras  analizadas,  2. 

Promedio  de  los  an&lisis .1748 

Oantidad  mayor  encontrada  en  el  Departamento .  2064 

Oantidad  menor  encontrada  en  el  Departamento .  142S 

Muestras  analizadas. 

Oiudad  (alrededores)  San  Eugenio .2064 

Estaci6n   (alrededores)   Islas  Oabellos .1428 

DEPARTAMENTO  DE  TREINTA  Y  TBE8. 

Ntlmero  de  muestras  analizadas,  6. 

Promedio  de  los  andlisis .2432 

Oantidad  mayor  encontrada  en  el  D^artamento .8766 

Oantidad  menor  encontrada  en  el  Departamento .  1308 
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MMe$tra$  atmUigada$. 

Ormmoa. 

Oludad  (alrededores)  Treinta  y  tree .2941 

B8taci6n  (alrededores) : 

Cerro  Ghato .  1444 

Valentines .  1808 

Santa  Clara .2822 

EJatancia  Qnlntela .  8766 

Oolonla  Rlvara .  2729 

DEPABTAliENTO  DB  GEBBO  LABQO. 

Ndmero  de  mnestras  anallzadas,  8. 

Promedlo  de  los  anftllsls .1208 

Cantldad  mayor  encontrada  en  el  Departamento .  2502 

Oantldad  menor  encontrada  en  el  Departamento .  0129 

MuettroM  anflUzadoB, 

Naranjal  de: 

Garrl6n .1815 

P^rez  Trio .  6045 

Vfveros  de  A.  Bccher .1881 

Oiudad  (alrededores)  Melo .1130 

Estaci<)n  (alrededores) : 

Tnpamba^ .0824 

Oerro  de  las  CJuentas .  2502 

Fraile  Muerto .  1290 

Bafiado  de  Medina .  0129 

DEPABTAMBNTO  DE  SALTO. 

Ndmero  de  mnestras  anallzadas,  4. 

Promedlo  de  los  an&lisls .  1198 

Cantldad  mayor  encontrada  en  el  D^artamento .  1578 

Cantldad  menor  encontrada  en  el  Departamento .0908 

Mue9traB  anaUzadas. 

Clndad  (alrededores)  Salto .1104 

Estaci6n  Agron6mlca .  0908 

Naranjales  de  Pelxoto .  1212 

Hlp6dromo  (alrededores) .1578 

DEPABTAICENTO  DE  BIVERA. 

Ktimero  de  mnestras  anallzadas,  1. 

Muestrtu  anaUzadM. 

Rivera  (alrededores  de  la  dudad) .8147 

DEPARTAMENTO   DE   Sfo    NEGBO. 

Ntlmero  de  mnestras  anallzadas,  18. 

Promedlo  de  los  an&llsls .  1822 

Cantldad  mayor  encontrada  en  el  Departamento .  2822 

Cantldad  menor  encontrada  en  ^  Departamento .  0252 
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V 

Mue9tra8  anaUzadas. 

GrmmoB. 

Gindad  (alrededores)  Fray  Bentos .  1496 

Pueblo  (alrededores)  Santa  Isabel .  1888 

Quinta  Saladero  Llebig .  1554 

OamlDo  a  Mercedes .  1651 

B8taci6n  (alrededores) : 

Rfo  Negro .  1342 

Men^ndez .  6252 

Franda .  2064 

Parada  Salslpuedes .0316 

Menafres .  1212 

Young .  1806 

Bellaco .  2322 

Haedo .  0645 

Parada  Li^lg .  1135 

DEPABTAIOBNTO  DK  PATSANDt^. 

Ndmero  de  muestras  anallzadas.  19. 

Promedlo  de  los  an&lisls .  0841 

Cantidad  mayor  encontrada  en  el  Departamento .2883 

Oantidad  menor  encontrada  en  el  Departamento .  0067 

Mue9tra9  afuUizadat, 

Oludad  (alrededores)  Paysandti .0482 

S!8tacl6n  Agrondmica .  0516 

Bstancia  Marlone  y  Petit .0527 

Bstaci6n  (alrededores) : 

Tres  Arboles .  2883 

Merinos .  1186 

Oapilla  del  Oarmen .0276 

Parada  Pifiera .0470 

Quichon .  0670 

Guayabos .  1290 

Algorta   .  1290 

Parada  Pandule .  1130 

Pledras  CJoloradas .  0662 

Parada  Ck>n8tancia .0172 

Queguay .  0067 

Quebracho .  0541 

GuayiyA .  1135 

Parada  Rivas .  1109 

C^plcuy : .  0541 

DEPABTAMBNTO  DE  BOOHA. 

Muestras  anallzadas,  1. 

Alrededores  de  la  dudad .  1444 

Del  examen  de  los  resultados  que  preceden  se  deduce  que  la  tonalidad  del 
manganeso  en  las  tierras  de  un  mismo  Departamento  es  muy  saviable,  asf 
por  ejemplo  el  Departamento  de  Tacuarembd  que  da  como  t^rmino  medio  de 

SUB  an&lisis  casi  tres  decfgramos  de  manganeso  metdlico  por  kilo  de  tierra 
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J  acoaa  un  mdximo  de  siete  decfgramos  y  medio  en  el  Bstabledml^ito  de 
Lanzzerl,  pr6xinK>  a  la  Estad^n  Bafiadoa  de  Rocha  da  en  esta  E8tacl<)n  medio 
gramo,  siendo  la  capa  arable  de  la  misma  constitncidn  f isica  que  la  del  Estable- 
dmlento  nombrado  y  acusan  los  an&lisis  tan  86I0  dos  centfgramos  en  la  Ciudad 
de  San  Fmctuoeo,  capital  del  Departamento,  a  poca  distancia,  como  se  puede 
obserrar  en  el  mapa  adjunto  de  Bafiados  de  Rocha;  y  tres  centfgramos  en  la 
Sstaci6n  Tambores.  El  Departamento  de  Florida  muestra  con  sn  m&ximo 
de  0  gr.  3818  y  so  minimum  de  0  gr.  0097  la  poca  constancia  de  guarismos  de 
yalor  en  el  lagar  que  ocupan  los  decfgramos  y  hasta  los  centfgramos.  San 
Jos6  nos  presenta  en  sus  ocho  andlisis  una  regularidad  muy  marcada,  pasando 
de  la  mayor  cantidad  a  la  menor  con  solo  diferencia  en  la  segunda  cifra  decimaL 
Los  Departamentos  del  Sur,  Montevideo,  Canelones  y  San  Jos6  tienen  el 
manganeso  repartido  con  relativa  regularidad,  no  sucediendo  lo  mismo  con  los 
del  Este.  En  todos  los  an&lisis  de  tierras  efectuados,  no  se  comprueba  uno 
flolo  que  no  acuse  manganeso  y  la  mayor  o  menor  cantidad  de  este  metal  guarda 
derta  relaci6n  con  el  color  de  la  tlerra;  asf  ninguna  tlerra  negra  humlfera 
nos  ha  dado  un  porcentaje  muy  elevado  y  todas  las  tierras  rojizas  de  composi- 
ci6n  media  contenlan  manganeso  en  cantidades  notables.  La  tlerra  que  di6 
cifra  m&&  alta  entre  todos  los  an&lisis  es  de  una  coloracidn  francamente 
rojiza,  que  denuncia  la  presencia  de  sales  de  hierro;  esta  tlerra  es  de  un 
pequefio  valle  formado  por  el  arrastre  de  las  lluvias,  donde  se  cultivan  con 
^xito  varios  frutales.  Gomo  dato  importante,  consignaremos  que  el  vino  que 
se  elabora  en  este  lugar  produce  14  grados  con  siete  de  alcohol,  que  es  la 
graduaci<)n  mis  elevada  que  conocemos  en  el  pais.  La  cantidad  menor  de 
manganeso  encontrada  corresponds  a  una  tierra  pobre  de  pastoreo,  en  los 
alrededores  de  la  Estaci<5n  Queguay. 

COITCLX7SIONES. 

Los  dates  conslgnados  en  el  presente  trabajo  nos  llevan  k  las  siguientes 
condusiones  :* 

1.  Que  en  todas  las  tierras  arables  del  Uruguay  anaHy4idas  existe  manganeso. 

2.  Que  el  inromedio  de  manganeso  que  contienen  las  tierras  arables  del 
Uruguay  es  de  0  gr.  1617,  calculado  en  manganeso  met&lico  y  por  kilo  ,de  tierra 
secada  al  aire. 

8.  Que  la  cantidad  mayor  de  manganeso  encontrada  en  los  an&lisis  prac- 
ticados  en  tierras  arables  es  de  0  gr.  7504,  calculado  en  manganeso  met&lioo 
7  por  kilo  de  tierra  secada  al  aire. 

4.  Que  la  cantidad  menor  de  manganeso  encontrada  en  los  an^isis  prac- 
ticados  en  tierras  arables  es  de  0  gr.  0067,  calculado  en  manganeso  met&lioo 
7  por  kilo  de  tlerra  secada  al  aire. 

5.  Que  el  Departamento  a  que  corresponds  la  proporddn  m&s  elevada  de 
manganeso  en  su  capa  arable  es  el  de  Tacuaremb6. 

6.  Que  el  Departamento  a  que  corresponds  la  proporddn  menos  elevada  de 
manganeso  en  su  capa  arable  es  el  de  Maldonado. 

7.  Que  las  tierras  rojizas  contienen  mayor  propord6n  de  manganeso  que  las 
tierras  negras. 

The  Chairman.  The  next  paper  will  be  on  ^  The  prevention  and 
eradication  of  destructive  animal  diseases  and  the  effect  upon  agri- 
culture and  the  meat  supply,*'  by  A.  B.  Ward,  of  the  United  States 
Bureau  of  Animal  Industry. 
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THE  PREYENTION  AND  ERADICATION  OF  DESTRUCTIVE  ANIMAL 
DISEASES  AND  THE  EFFECT  UPON  AGRICULTURE  AND  THE 
MEAT  SUPPLY. 

By  ARCHIBALD  R.  WARD, 

B^ireau  of  Animal  Ind%9tf^,  Department  of  AgrioHitwe. 

Facts  drawn  from  a  variety  of  sources  Indicate  that  daring  recent  years  the 
domestic  meat  supply,  more  particularly  beef,  has  been  declining.  Among  the 
significant  facts  justifying  this  conclusion  are  figures  showing  the  decline  of 
exportation  of  live  cattle  and  dressed  beef  as  contrasted  with  the  beginning 
of  importation  of  meat  and  meat  food  products.  It  is  also  known  that  the 
number  of  beef  cattle  in  the  country  has  been  decreasing,^  and  this  fact  is 
further  reflected  in  the  decline  of  number  of  cattle  and  calves  slaughtered 
under  the  inspection  of  the  Federal  meat  inspection  service.  Further  confirma- 
tory evidence  is  furnished  by  the  decline  of  the  per  capita  consumption  of  meat 
in  the  United  States. 

Such  being  the  general  meat  situation,  let  us  investigate  the  extent  to  which 
animal  diseases  are  responsible  for  conditions  and  how  far  improved  methods 
of  handling  animal  diseases  may  alleviate  matters. 

The  Bureau  of  Animal  Industry  maintains  a  meat-inspection  system  in  all 
abattoirs  handling  cattle,  calves,  sheep,  goats,  or  swine,  the  meat  from  which 
is  destined  in  whole  or  in  part  for  interstate  or  foreign  shipment  The  condi- 
tions of  the  packing-house  system  of  meat  handling  are  such  that  about  60 
per  cent  of  the  meat  from  these  classes  of  animals  consumed  in  the  United 
States  is  slaughtered  under  Federal  inspection.  The  determination  of  condition 
of  animals  as  regards  disease  is  made  by  thorough,  scrutinizing  examinations 
of  live  animals  by  veterinary  inspectors,  before  slaughter,  and  of  the  carcasses 
during  the  dressing  of  the  meat.  The  statistics  as  to  prevalence  of  animal 
disease  gathered  in  connection  with  the  veterinary  inspection  furnish  a  most 
reliable  index  of  the  importance  of  the  diseases  of  the  <diief  meat-producing 
animals  of  the  United  States.  Consideration  of  the  extent  of  losses  through 
the  condemnation  of  whole  carcasses  or  parts  on  account  of  disease  will  be 
taken  up  first,  on  this  account  only,  for  the  loss  by  disease  from  this  source  la 
greatly  overshadowed  by  that  caused  by  other  factors. 

Data  showing  the  magnitude  of  the  Federal  meat-inspection  ssrstem  appear 
in  the  following  table.  The  designation  ''part**  as  employed  in  tiie  table 
refers  to  the  usual  sections,  cuts,  or  parts  of  the  dressed  carcass  commonly 
known  in  the  trade,  such  as  sides,  quarters,  shoulders,  hams,  backs,  belies,  and 
heads,  including  the  tongue. 

Total  Mil  and  oondemnationt  for  aU  cauie9  at  slaughter^  fUcaX  year  ending 

June  SO,  19U. 


Total 
killed. 

Kinds  of  •aimali. 

Whole-t 

Pert. 

Percent 

oon- 
demned.* 

Cattle 

•»7]M,II7 

1,814,  fXM 

33,280,705 

14,958,884 

lSi;827 

1:^ 

SS2,93I 
776 

8:86 

Calyes 

.44 

Swine 

1LS8 

Sheep 

.15 

oSS::;:;:::::::::::;::;:::;::;::::::;:;:::::::::::::::::::: 

.64 

AllenfmAlff^ 

56,900,387 

436,340 

563,166 

1.76 

>  StatistloB  aTailabie  recently  indicate  tiiat  a  i)eroH>tib]e  inorease  in  the  nnmbcr  of  cattle  in  the  United 
States  ooenrred  in  1916  and  anin  In  1916. 

*  Inolndes  carcasaes  passed  Tor  renderins  into  lard  or  tallow  as  well  as  those  oondemned  oatr^ht. 

•  Includes  both  whole  and  parts;  that  u,  the  perosntage  given  is  of  all  caroassss  the  meat  oiwhloh  hftt 
been  oondemned  In  whole  or  m  part. 


4  Dorfaig  the  fiscal  year  ending  Jane  80, 1915, 58,022.884  animals  were  slanghtered  under  Fedsral  inspeo> 
don.   The  Increase  of  nnmbsrs  of  animals  slaokhtered  over  the  flgore  for  the  preceding] 
to  the  fsct  that  2,620,586  more  swine  wtre  slao^itered  dnrhig  thelattsr  period. 
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The  diseases  and  condldoDS  for  which  condemnatioiis  are  made  are  dassifled 
under  42  groups,  which  are  considered  either  dangerous  or  abhorrent  to  man 
vrhiBn  occurring  in  a  meat-food  product.  The  majority  of  these  diseases  are 
rare  and  constitute  insignificant  factors  in  condemnations. 

During  the  fiscal  year  ending  June  80,  ldl4,  tuberculosis  in  cattle  caused  the 
condemnation  of  29,788  carcasses,  which  constitutes  81  per  cent  of  condemna- 
tions for  all  causes.^  Parts  condonned  tot  the  same  disease  in  cattle  amounted 
to  44,975,  which  constituted  82  per  cent  of  parts  of  cattle  condemned  for  all 
causes. 

In  addition  to  the  figures  regarding  the  condemnations  of  carcasses  and  parts, 
there  should  be  considered  the  carcasses  that  were  '*  retained  "  for  tuberculosis 
in  the  parlance  of  the  abattoir.  During  the  year  in  question  143,699  beef  car- 
casses, or  2.14  per  cent  of  the  whole  kill,  were  retained  for  more  detailed  exam- 
ination because  of  the  discovery  of  some  tubercular  infection.  This  figure  thod 
represents  the  percentage  of  animals  with  tuberculosis  in  some  degree  that  were 
slaughtered  under  Federal  inspection.  Deducting  from  the  total  number  of 
animals  so  infected  those  condemned  in  whole,  29,788,  and  constituting  20  per 
cent  of  those  diseased,  we  have  remaining  128,961  carcasses  infected  to  a  mod- 
erate degree  and  eventually  passed  for  food.  Some  of  these  were  passed  after 
rejecting  "parts,"  and  the  remainder  were  passed  after  slight  trimming. 
Tuberculosis  in  even  this  class  of  carcasses  involves  loss  through  the  rejection  of 
portions  too  small  to  be  classed  as  a  "part"  in  its  technical  meaning.  There 
is  additional  cost  in  handling  and  trimming.  Removal  of  foci  of  disease  causes 
loss  of  tissue  otherwise  useful  and  of  closely  contiguous  sound  tissue.  Further 
loss  is  caused  by  diversion  of  the  product  to  a  less  profitable  class.  For  in- 
stance, fat  would  be  passed  for  inedible  grease  instead  of  tallow  or  lard. 
Paunches  and  intestines  would  go  into  the  offal  tank  instead  of  being  respec- 
tively converted  into  the  edible  products  tripe  and  sausage  casings.  Hearts  and 
livers  likewise  are  converted  into  products  less  valuable  than  when  used  for 
human  food. 

In  swine,  too,  the  disease  is  a  most  important  factor.  There  were  condemned 
48,252  carcasses,  which  constitutes  28  per  cent  of  condemnation  of  carcasses  of 
swine  for  all  causes.'  Of  parts,  407,151  were  condenmed,  which  constitutes  96 
per  cent  of  all  parts  condemned.  However,  the  fact  that  2,200,995  carcasses,  or 
6.61  per  cent  of  the  total  kill,  were  retained  for  tuberculosis  reveals  the  fact  of 
the  greater  prevalence  of  tuberculosis  in  swine  than  in  cattle.  Deducting  from 
this  total  the  number  condenmed  in  whole,  amounting  to  2  per  cent  of  those 
found  diseased,  we  have  a  residue  of  2,152,748  slightly  diseased  animals.  The 
low  percentage  of  diseased  hogs  that  are  condemned  as  compared  with  cattle  is 
because  hogs  are  marketed  while  young,  and  consequently  the  disease  does  not 
have  time  to  develop  to  the  same  extent  as  in  cattle. 

Hog  cholera  stands  foremost  among  diseases  causing  condemnation  at  the 
abattoir.  There  were  condemned  for  this  disease  116,107  carcasses,  or  56  per 
cent  of  all  carcasses  condemned.  As  it  is  a  septicemic  disease,  the  whole  car- 
cass is  always  condemned.  In  point  of  prevalence  at  the  abattoir  it  is  much 
below  tuberculois,  as  only  0.85  per  cent  of  the  whole  kill  showed  the  disease. 
The  two  diseases,  hog  cholera  and  tuberculosis,  were  responsible  for  the  con- 
demnation of  80  per  cent  of  all  hog  carcasses  condemned. 

^During  191S,  92,644  bMf  earcaMes  wer^  eondsmned  for  tuberculosis,  which  Dimiber 
represents  62  per  cent  of  the  total  oondemnations  of  beef  carcasses  for  all  causes. 

*  During  the  fiscal  year  ending  June  30,  1915,  66,023  swine  carcasses  were  condemned 
for  tuberculoslB.  This  figure  represents  30  per  cent  of  condemnations  of  swine  carcasses 
for  all  causes. 
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The  estimation  of  the  money  value  of  the  losses  incurred  by  the  condenmation 
of  carcasses  for  these  two  diseases  would  be  a  complicated  matter,  involying^ 
the  determination  of  an  average  value  of  the  carcass  at  (he  moment  of  slaughter. 
Bven  more  difficult  would  be  the  determination  of  a  value  for  the  average 
'*  part"  The  question  of  salvage  value  of  carcasses  and  parts  further  compli- 
cates such  an  estimation.  The  task  will  be  left  for  the  statistician,  and  the 
point  will  be  passed  over  with  the  observation  that  the  losses  from  condemna- 
tion amount  to  millions  of  dollars  a  year. 

The  true  importance  of  the  veterinary  meat-inspection  statistics  lies  in  the 
value  of  the  figures  as  an  index  of  animal-disease  conditions  in  the  country. 
However,  it  would  not  be  safe  to  estimate  the  amount  of  tuberculosis  in  the 
country  at  large  on  the  basis  of  that  found  in  the  60  per  cent  of  meat  slaugh- 
tered under  Federal  inspection.  It  is  a  well-known  fact  that  when  tuberculosis 
is  suspected  in  cattle,  such  as  old  dairy  cows,  they  are  slaughtered  in  abattoirs 
not  subject  to  Federal  inspection.  Thus,  tuberculosis  is  much  more  prevalent 
in  cattle  slaughtered  than  the  figures  would  indicate. 

The  significant  fact  shown  by  the  meat-inspection  statistics  is  that  the  greatest 
losses  are  from  the  two  diseases  that  have  been  most  surely  demonstrated  to  be 
preventable  and  controllable. 

Tuberculosis,  as  shown  by  the  slaughter  statistics,  is  seen  to  be  a  significant 
factor  in  diminishing  food  supply,  but  this  evidence  falls  far  short  of  giving  a 
proper  idea  of  the  importance  of  the  disease.  The  direct  and  indirect  losses  due 
to  its  existence  among  dairy  cattle  is  hardly  suggested  by  the  foregoing  figures. 

It  is  estimated  that  there  were  21,262,000  milch  cows  on  farms  in  the  United 
States  on  January  1,  1915,  valued  at  $1,176,338,000.  The  annual  production  of 
butter,  condensed  milk,  and  cheese  has  an  approximate  value  of  $600,000,000. 
In  addition  to  this  should  be  considered  the  estimated  production  of  7,462,000,000 
gallons  of  milk,  according  to  the  1900  census,  a  portion  of  which  is  consumed 
directly  as  market  milk  and  is  not  absorbed  by  dairy  manufacture. 

The  amount  of  tuberculosis  in  dairy  animals  as  shown  by  the  tuberculin 
test  in  widely  separated  localities  is  high.  Melvin  has  summarized  reports 
on  tuberculin  tests  made  by  Federal,  State,  and  other  officers  with  tuberculin 
prepared  in  the  Bureau  of  Animal  Industry  during  a  period  of  15  years.  Of 
400,000  cattle  tested,  9.25  per  cent  reacted.  It  was  concluded  that  about  10  per 
cent  of  milch  cows  and  1  per  cent  of  other  cattle  were  affected.  Other  figures, 
less  representative  of  the  country  as  a  whole,  have  revealed  more  alarming 
conditions  in  certain  States.  Moore  reports  35  per  cent  reacting  in  New  York 
State,  the  data  being  obtained  from  reports  upon  the  use  of  tuberculin  sent  out 
by  the  New  York  State  Veterinary  College.  Other  figures  supplied  by  the  New 
York  State  Department  of  Agriculture  showed  21  per  cent  reacting.  The  present 
writer  found  that  of  1,022  dairy  cattle  in  the  San  Francisco  Bay  region  31  per 
cent  reacted.  The  disease  may  assume  serious  proportions  among  range  cattle, 
as  in  a  case  reported  by  Baker  and  the  writer,  in  which  38  per  cent  of  Oali- 
fomia  range  cows  showed  infection. 

The  devastation  wrought  by  tuberculosis  in  dairy  cattle  must  be  observed  to 
be  fully  appreciated.  It  is  accomplished  chiefiy  by  shortening  the  productive 
life  of  the  cow  by  death,  or  by  her  sale  at  a  sacrifice  for  slaughter  sooner  than 
would  be  necessary  in  the  case  of  a  healthy  animaL  Dairymen  with  startling 
frequency  are  weeding  out  cows  rendered  prematurely  useless  on  account  of 
tuberculosis  alone,  and  frequently  the  cause  is  not  recognized  by  the  owner. 
The  increase  of  cost  of  feeding  a  sick  herd  and  the  diminished  return  occasioned 
ther^y  need  but  to  be  mentioned. 

The  possibility  of  the  eradication  of  bovine  tuberculosis  by  the  elimination 
teom  herds  of  animals  found  to  be  affected,  as  shown  by  the  tuberculin  test,  or 
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by  physical  examination,  together  with  the  application  of  appropriate  sanitary 
measures,  has  been  demonstrated  in  numerous  herds. 

Like  the  disease  in  cattle,  the  general  facts  regarding  the  dissemination  of  the 
disease  among  hogs  are  known,  and  economies  may  be  effected  by  applying 
well-known  methods. 

Tuberculosis  in  fowls  assumes  the  rank  of  an  important  disease  on  the  Pacific 
coast  and  elsewhere.  An  intradermal  tuberculin  test  for  the  detection  of  the 
disease  exists.  Further,  the  short  life  of  fowls  is  a  favorable  circumstance 
in  making  possible  its  extinction  in  an  establishment  by  eliminating  diseased 
fowls  and  breeding  young  stock  kept  from  contact  with  infection. 

Of  loss  from  diseases  on  the  farms,  those  from  hog  diseases  have  been  most 
carefully  collected  and  strikingly  presented  for  consideration.  Disease  has 
ravaged  the  hog-raising  centers  in  the  com  belt  in  waves  of  intensity  about  10 
years  apart  One  great  outbreak  reached  the  maximum  in  1886  and  1887,  with 
a  loss  of  134  hogs  per  1,000  head.  In  1896  anc^  1807  losses  again  rose  to  144 
per  1,000  head.  At  present  a  third  epizootic  is  in  progress,  with  a  loss  of  119 
per  1,000  head  in  1914.  These  figures  are  to  be  compared  with  the  death  rate 
of  54.9  per  1,000  determined  from  the  average  yearly  loss  for  the  10  preceding 
years.  It  is  estimated  that  hog  cholera  constitutes  90  per  cent  of  the  causes 
of  hog  mortality  as  enum^ted.  Applying  the  percentage  of  loss  determined 
for  1914  to  the  total  number  of  hogs  on  farms,  we  find  a  loss  of  7,000,000 
head  indicated.  Thus  it  may  be  computed  that  a  billion  pounds  of  food  went 
to  waste. 

In  antihog-cholera  serum  a  practicable  means  of  immxmizing  hogs  against  the 
disease  is  available,  and  the  Federal  Government  is  spending  $500,000  a  year 
in  a  campaign  carried  on  in  cooperation  with  State  agencies  for  the  purpose  of 
demonstrating  methods  of  control  and  eradication. 

Texas  fever  is  a  disease  the  control  of  which  is  of  national  importance, 
but  in  addition  its  conquest  is  a  task  the  accomplishment  of  which  is  essential 
for  the  proper  agricultural  development  of  the  South.  Certainly  no  disease 
exists  that  exerts  such  a  blighting  influence  on  a  section  of  the  country  as  the 
parasitism  of  cattle  by  the  cattle  ticks  and  this  disease  transmitted  by  them. 

Ticks  considered  merely  as  parasites  furnish  a  cause  of  irritation  that  in- 
duces continual  sufiferlng  and  restlessness  with  consequent  lack  of  thrift  and 
prevention  of  gain  In  weight  It  has  been  estimated  that  ticks  in  one  season 
may  abstract  several  hundred  pounds  of  blood  from  a  victim,  which  thus 
starves  amidst  plenty  of  food.  The  wounds  caused,  by  the  points  of  attachment 
of  the  ticks  permanently  injure  hides  and  afford  points  of  entry  for  the  screw 
worm. 

But  the  effects  of  the  disease  transmitted  by  the  tick  constitute  a  greater 
loss  of  animal  Industry.  Within  the  tick-infested  area  it  exacts  a  continuous 
toll  of  death  of  native  cattle.  After  a  nonfatal  attack  the  growth  and  develop- 
ment of  the  victim  is  either  temporarily  or  permanently  arrested  and  a  "  scrub  " 
results. 

The  South  needs  Improved  beef  stock,  but  the  high  probability  of  the  death 
of  the  susceptible  fine-blooded  animals  when  introduced  from  without  the  tick 
area  constitutes  an  obstacle  against  their  purchase.  This  fact  prevents  even 
the  showing  of  good  cattle  in  districts  where  shows  are  most  needed  for  their 
effect  In  stimulating  Improvement  in  stock. 

The  dairy  cow  is  a  highly  nervous  organization,  very  susceptible  to  injurious 
infiuence  from  parasitism  and  disease.  The  repressive  influence  of  Texas  fever 
upon  the  dairy  industry  of  the  South  is  marked.  Experiment  has  shown  that 
during  a  period  of  152  days  during  the  height  of  the  tick  season  a  group  of 
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tick-infested  cows  produced  42  per  cent  less  milk  than  a  similar  lot  of  cattle 
free  from  ticks.    On  a  herd  of  20  cows  this  loss  was  computed  to  be  $3.50  a  day. 

The  quarantine  restrictions  necessary  to  protect  the  rest  of  the  country 
against  the  outward  movement  of  tick-infested  cattle  constitute  a  charge  upon 
every  pound  of  beef  produced  in  the  South.  Quarantine  lines  must  be  main* 
talned,  cattle  must  be  inspected,  cars  must  be  disinfected,  etc  In  one  year 
about  900,000  head  of  cattle  are  shipped  out  under  the  increased  expenses  inci- 
dent to  their  origin  within  the  tick  belt 

Diversification  is  deemed  to  be  the  one  great  need  of  agriculture  in  the  South. 
The  dairy  cow  particularly  with  reference  to  maintenance  of  soil  fertility  has 
ever  been  considered  an  important  factor  in  a  well-balanced  system  of  diversi- 
fied agriculture.  Further,  there  exists  the  economic  need  for  the  production 
of  dairy  products  in  the  movement  away  from  the  one-crop  system  in  southern 
agriculture. 

In  recognition  of  the  supreme  importance  of  ridding  the  southeastern  portion 
of  the  United  States  from  ticks  and  the  train  of  economic  evils  induced  by  them, 
there  was  inaugurated  in  1906  a  campaign  of  eradication  with  the  aim  of  elimi- 
nating the  annual  loss  from  ticks,  variously  estimated  as  amounting  to 
$40,000,000  to  $100,000,000.  Progress  to  the  extent  of  275,000  square  miles  ^ 
freed  of  ticks  has  been  made.  In  1914,  28,704  square  miles  were  freed,  and  in 
1915  about  50,000  square  miles.  There  remains  an  area  less  than  twice  that 
already  freed.  The  project  appeared  Utopian  when  undertaken,  but  progress 
has  proved  it  to  be  thoroughly  practicable. 

Recently  an  estimate  has  been  made  of  the  results  upon  the  animal  industry 
achieved  in  the  areas  that  have  already  been  freed  of  ticks.  Inquiries  from  a 
wide  variety  of  sources  showed  an  average  increased  value  of  $9.76  per  head 
of  cattle,  increases  of  19  per  cent  in  weight  of  cattle,  26  per  cent  in  quality, 
and  23  per  cent  in  milk  production.  The  cattle  industry  has  improved  in  gen- 
eral, as  has  likewise  the  raising  of  pure-bred  cattle. 

Probably  no  cattle  disease  is  more  widely  distributed  in  this  country  than 
contagious  abortion.  In  preventing  reproduction  at  a  normal  rate  and  in 
affecting  a  large  percentage  of  animals  in  a  herd  it  strikes  at  the  beef  and 
dairy  dattle  and  breeding  business  at  a  vital  point  It  is  asserted  that  few 
breeders  of  long  experience  can  deny  having  suffered  losses  from  abortion. 
It  has  been  estimated  that  the  annual  losses  in  dairies  in  New  York  State  alone 
amount  to  $10,000,000  a  year  and  evidence  Indicates  like  losses  elsewhere. 

The  significance  of  the  train  of  sequelae  more  or  less  definitely  proved  to  be 
associated  with  it  constitutes  a  broad  subject  under  investigation  at  present 
It  will  sufilce  to  state  that  sterility,  premature  birth,  granular  venereal  disease, 
retained  afterbirth,  metritis,  mammitis,  together  with  white  scours  and  pneu- 
monia in  new-born  calves,  have  been  more  or  less  definitely  and  conclusively 
proved  to  accompany  or  follow  abortion.  Abortion  and  the  accompanying 
pathological  conditions  may  be  successfully  combated  by  a  system  of  disinfec- 
tion of  animals,  at  a  cost  per  animal  which  has  been  estimated  at  $4  a  year 
for  labor  and  disinfectants. 

Blackleg,  a  disease  of  calves,  formerly  exacted  a  toll  of  10  per  cent  of  the 
annual  calf  crop.  The  Bureau  of  Animal  Industry  prepared  and  distributes  a 
vaccine  which  has  reduced  the  mortality  where  used  to  one-half  of  1  per  cent 
During  the  fiscal  year  1915  there  were  distributed  to  stockmen  3,454,628  doses, 
an  increase  of  over  a  million  doses  over  the  preceding  year. 

In  countries  where  foot-and-mouth  disease  exists  it  constitutes  a  source  of 
an  annual  loss  of  from  $8  to  $10  per  bovine  animal.    The  loss  is  incurred  rarely 

^On  Sept  16,  1916,  294,014  square  mUes  had  been  freed  of  ticks,  leaving  484,529 
Bqoare  miles  still  under  quarantine. 
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by  the  death  of  adult  cattle,  but  calves  more  commonly  die.  However,  the  bulk 
of  the  losses  accrue  from  decrease  of  weight  and  temporary  arrest  of  growth 
through  cessation  of  eating,  by  the  st<^page  of  milk  secretion,  and  by  Injury 
to  the  udders  of  dairy  cattle. 

The  recent  outbreak  In  the  United  States  that  Involved  22  States  and  the 
District  of  Columbia  has  been  stamped  out  by  vigorous  measures.  While  Indi- 
vidual losses  and  Inconvenience  were  great,  the  price  paid  by  the  country  at 
large  was  cheap  as  compared  with  the  evUs  that  would  have  accrued  from  the 
permanent  Implantation  of  the  disease  In  this  country. 

The  last  report  of  the  Secretary  of  Agriculture  In  discussing  the  annual 
direct  loss  from  animal  diseases  In  the  United  States  at  approximately  $212,- 
000,000,  distributed  as  follows:  Hog  cholera,  $75,000,000;  Texas  fever  and  cattle 
ticks,  $40,000,000;  tuberculosis,  125,000,000;  contagious  abortion,  $20,000,000; 
blackleg,  $6,000,000;  anthrax,  $1,500,000;  scabies  of  sheep  and  catUe,  $4,600,000; 
glanders,  $5,000,000;  other  live-stock  diseases,  $22,000,000;  parasites,  $5,000,000; 
poultry  diseases,  $8,750,000. 

As  regards  cattle,  a  10-year  average  shows  that  20.5  head  per  thousand  die 
from  disease.  The  figure  for  1913  was  19.8.  Losses  from  exposure  in  1918 
amounted  to  10.9  per  thousand  as  compared  with  the  10-year  average  of  16.5 
per  thousand. 

The  group  of  preventable  diseases  of  the  horse,  which  is  of  Importance  In  influ- 
encing the  abundance  of  draft  animals  and  indirectly  affecting  the  cost  of 
food,  will  be  passed  over  with  bare  mention.  Likewise,  the  total  high  loss 
occasioned  by  internal  and  external  parasites  of  meat-producing  animals  will 
be  passed  over  in  a  cursory  way. 

The  public  health  aspects  of  animal  diseases  in  Itself  is  a  topic  embracing 
80  many  details  that  it  can  be  barely  mentioned  in  this  place.  It  may  be  noted 
that  of  the  specific  infectious  diseases  of  meat-producing  animals  anthrax, 
actinomycosis,  and  tuberculosis  are  common  to  man.  In  addition  to  these  the 
less  specific  bacterial  Infections  of  animal  origin  transmitted  through  milk 
constitute  matters  of  importance  in  milk  hygiene.  Certain  parasites  of  ani- 
mals, like  tapeworms  and  trichina,  are  transmissible  to  man. 

The  source  of  loss  occasioned  by  poisonous  plants  existing  on  sheep  ranges  is 
receiving  attention  by  the  Bureau  of  Animal  Industry.  Observations  indicate 
that  ability  of  herders  to  recognize  harmful  plants,  together  with  care  in 
avoiding  them,  may  reduce  losses. 

The  poultry  industry  in  this  country  is  so  extensive  that  the  annual  pro- 
duction is  estimated  to  be  one-half  that  of  the  cotton  crop.  There  is  a  wide- 
spread disease,  white  diarrhea,  transmitted  through  the  egg,  and  capable  of 
inducing  a  100  per  cent  mortality  of  the  freshly  hatched  chicks.  The  group  of 
diseases  conmionly  designated  as  roup,  diphtheria,  and  bird  pox  inflict  great 
losses  on  young  and  adult  birds.  Blackhead  of  turkeys  has  profoundly  in- 
fluenced the  turkey  industry  In  Rhode  Island  and  elsewhere.  Tuberculosis  and 
fowl  cholera  are  common  in  various  parts  of  this  country.  The  prevalence  and 
effects  of  various  parasitisms  are  well  known. 

The  introduction  of  the  system  of  substituting  incubators  and  brooders  for 
the  hen  has  brought  with  it  a  series  of  difficulties  causing  death  of  chicks. 
Further,  the  assembling  of  large  numbers  of  chicks  together  as  compared  with 
the  numbers  with  the  hen  has  increased  opportunities  for  the  spread  of  infection. 

There  have  been  pointed  out  some  of  the  more  Important  sources  of  loss  from 
disease  among  our  food-producing  animals  which  limit  production  and  increase 
expense.  They  correspond  to  the  leaks  that  are  discovered  and  eliminated  In 
well-regulated  business  concerns.  The  figures  involved  are  enormous  and  the 
possibilities  for  saving  are  of  corresponding  magnitude. 
68486— 17— VOL  1 
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The  problem  of  animal  disease  in  relation  to  food  sni^ly  is  identical  in  cause 
with  the  public-health  problem.  To  protect  our  health  and  prolong  our  lives  we 
are  put  to  certain  expense  and  inconvenience  by  public  agencies  and  individual 
effort.  In  the  case  of  animal  diseases  the  object  is  primarily  profit,  but  we 
must  exert  similar  efforts  to  accomplish  the  desired  result. 

Notwithstanding  the  similarity  between  the  problem  of  animal  disease  and 
the  public  health  problem,  there  is  a  marked  difference  in  the  conditions  under 
which  preventive  measures  against  diseases  of  man  and  of  animals  may  be 
carried  out.  The  conditions  in  general  favor  the  success  of  efforts  aimed  at 
the  eradication  of  animal  diseases  through  the  fact  that  it  is  possible  to  control 
absolutely  the  life  and  liberty  of  the  individual.  The  measures  of  quarantine 
and  the  slaughter  of  sick  and  exposed  individuals  employed  in  combating  foot- 
and-mouth  disease  obviously  can  not  be  applied  in  human  prevention. 

Whenever  large  numbers  of  men,  grapevines,  apple  trees,  or  cattle  are  as- 
sembled permanently,  diseases  and  pests  appear  and  must  be  fought  The 
good  Judgment  and  knowledge  possessed  by  the  individual  producer  of  animal 
food  products  concerning  the  diseases  of  his  animals  will  determine  his  successw 
As  the  general  average  of  knowledge  of  all  producers  rises  so  will  diseases  be 
correspondingly  diminished. 

Mr.  Hooker.  I  would  like  to  ask  Mr.  Ward  what  he  found  in  his 
investigations  in  regard  to  tuberculosis  in  tropical  America? 

Mr.  Mayo.  I  held  many  autopsies  on  animals  in  Cuba,  and  I  never 
saw  a  case  of  bovine  tuberculosis  except  on  an  imported  animal  from 
the  United  States  or  England.  I  have  seen  it  very  extensive,  hovs^- 
ever,  in  swine,  but  I  attributed  that  very  largely  to  human  infec- 
tion. At  one  of  the  National  Insane  Asylums  in  Cuba  a  large  herd  of 
swine  was  wiped  out  with  tuberculosis,  but  there  they  feed  the  swine 
on  the  scraps  from  the  tables  of  the  patients,  swept  up  from  the 
floor,  and  the  probabilities  of  infection  in  that  way  were  very  great. 

Mr.  Ward.  I  would  say  the  same  is  true  in  the  Philippines.  I 
have  never  seen  tuberculosis  in  native  animals.  It  is  always  in  those 
imported  from  Australia  and  the  United  States.  The  same  is  true 
in  Japan ;  the  native  Japanese  stock  is  rarely  ever  tuberculous. 

Mr.  Eawl.  Is  it  as  prevalent  among  human  beings  in  that  country 
as  it  is  here? 

Mr.  Ward.  More  so. 

Mr.  KAwii.  What  is  the  absence  of  it  among  cattle  and  swine 
due  to? 

Mr.  Ward.  I  do  not  say  it  is  absent  in  swine;  I  think  we  have  a 
due  amount  of  it    The  pig  is  the  scavenger  in  the  Philippines. 

Mr.  Rawl.  Dr.  Mayo,  what  do  you  think  about  it? 

Mr.  Mayo.  I  do  not  know. 

Mr.  Rawl.  Do  you  think  their  cattle  have  any  great  qualities  of 
resistance? 

Mr.  Mato.  They  certainly  have  some  qualities  in  various  lines  that 
may  account  for  the  fact  Of  course  most  of  the  cattle  in  Latin 
America  have  quite  a  strain  of  the  East  India  breeds  and  of  the 
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B06S  Indiciis  type.  There  are  certain  pecularities  about  these  ani- 
mals that  make  them  quite  resistant  to  external  parasites  as  com- 
pared with  the  European  cattle;  and  it  is  probable  that  this  re- 
sistance also  holds  good  with  reference  to  some  of  the  animal  dis- 
eases. I  am  unable  to  state,  for  instance,  in  regard  to  other  dis- 
eases. My  impression  is  that  the  freedom  from  tuberculosis  is  due 
to  an  inherent  virility  of  the  cattle  themselves  and  also  to  the  con-' 
ditions  under  which  they  are  generally  raised.  Dr.  Ward  does  not 
think  that  conditions  have  so  much  to  do  with  it,  but  certainly  tuber- 
culosis in  the  human  family  is  much  more  frequent  in  the  Tropics, 
and  yet  in  cattle,  at  least  in  native  cattle,  it  is  practically  unknown. 

Mr.  Rawl.  I  wish  very  mudi  it  had  been  possible  for  the  signifi- 
cance of  this  subject  to  be  appreciated  by  about  99  per  cent  more 
people  of  the  country.  It  certainly  lies  at  the  very  foundation  of 
our  agricultural  development  and  prosperity. 

The  Chairman.  I  shall  now  call  for  the  next  paper,  ^^Becent 
progress  in  the  development  of  methods  for  the  control  and  treat- 
ment of  parasites  of  live  stock,''  by  Mr.  B.  H.  Bansom,  of  the 
Department  of  Agriculture. 


RECENT  PROGRESS  IN  THE  DEVELOPMENT  OF  METHODS  FOR 
THE  CONTROL  AND  TREATMENT  OF  PARASITES  OF  LIVE 
STOCK. 

By  6.  H.  RANSOM, 

Chief,  Zoological  DiviHon,  Bureau  of  Animal  Industry,  United  States  Depart- 
ment of  Agriculture. 

Methods  for  the  control  and  treatment  of  parasites  of  Uve  stock  necessarily 
vary  with  different  parasites  and  must  also  vary  to  fit  varions  conditions. 
Inasmuch  as  the  number  of  species  of  parasites  affecting  domesticated  animals 
is  large,  1,000  species,  more  or  less,  having  been  reported,  and  as  conditions 
in  various  parts  of  the  world  and  in  the  same  place  at  different  times  are 
very  different,  it  would  obviously  be  impossible  within  the  limits  of  a  30- 
minute  paper  to  take  into  consideration  all  of  these  parasites.  In  the  great 
majority  of  cases  discussion  could  be  limited  to  the  statement,  methods  of 
control  and  treatment  unknown,  but  the  species  that  were  left  would  stiU  be 
too  numerous  to  be  discussed  adequately  except  at  book  length.  Furthermore, 
there  are  several  species  of  parasites,  each  one  of  which  could  be  given  a  small 
volume  of  discussion  with  reference  to  control  and  treatment  Accordingly, 
In  view  of  the  time  limit,  it  is  my  intention  to  take  up  only  a  few  of  the 
parasites  of  live  stock  and  to  give  consideration  chiefly  to  recent  developments 
in  methods  of  control  and  treatment,  particularly  to  discoveries  made  during 
the  last  10  years. 

The  possibiUty  of  eradicating  the  Texas  fever  tick  (Margarojms  anniUatus) 
became  evident  nearly  a  quarter  of  a  century  ago,  when  the  principal  facts  in 
its  life  history  were  established,  and  somewhat  later  Curtice,  Butler,  and 
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others  famished  practical  demonstrations  by  eradicating  ticks  from  certain 
localities.  It  was  not  until  1906,  however,  that  tide  eradication  was  taken 
up  in  earnest  on  a  large  scale  in  the  United  States.  The  result  of  a  little 
more  than  eight  years*  work  up  to  January  1,  1915,  has  been  the  release  of 
about  225,000  square  miles  of  formerly  tick-infested  territory  from  quarantUie^ 
nearly  one-third  the  original  quarantine  area  of  about  780,000  square  miles. 

Leaving  out  of  consideration  the  question  of  improvements  in  adminlstratioiit 
organization,  etc.,  the  most  important  change  in  methods  of  tick  eradication 
since  the  beginning  of  the  undertaldng  has  been  the  adoption  of  the  arsenical 
dip  as  an  agent  for  the  destruction  of  ticks.  Other  remedies  had  for  one  reason 
or  another  proved  partial  or  complete  failures,  but  the  arsenical  dip  after  a 
number  of  modifications  was  found  to  be  very  satisfactory,  and  since  it  has 
come  into  general  use  eradication  has  progressed  by  leaps  and  bounds.  Fatt- 
able  testing  outfits  for  the  rapid  determination  in  the  fi^d  of  the  percentage  of 
arsenic  in  dipping  baths  have  been  recently  devised,  and  have  proved  very 
useful  in  tick  eradication  work  (Chapin,  1914). 

The  sfpontaneous  oxidation  and  reduction  of  arsenical  dipping  baths  reported 
by  Fuller  (1911)  and  others  are  phenomena  of  considerable  practical  impor- 
tance as  there  is  a  difference  in  the  efficacy  of  oxidiied  and  unoxidized  arseni- 
cal baths.  For  example,  a  bath  containing  originally  a  certain  amount  of 
arsenic  in  the  form  of  sodium  arsenite,  may  become  more  or  less  oxidized,  with 
transformation  of  more  or  less  of  the  sodium  arsenite  into  sodium  arsenate, 
which  is  less  efficacious  against  tides.  Consequently,  this  bath  might  then  fail 
to  destroy  ticks  upon  the  cattle  dipped  in  it  The  field  test,  however,  which 
shows  the  amount  of  arsenic  present  in  the  arsoiite  form,  makes  it  possible  to 
determine  readily  whether  a  given  bath  is  up  to  standard  in  so  far  as  the  per> 
centage  of  arsenite  is  concerned.  Another  question  arises,  wheth^  a  bath  low 
in  arsenite  can  be  strengthened  by  adding  enough  fresh  concentrated  dip  to 
bring  it  up  to  standard,  without  at  the  same  time  increasing  the  total  amount 
of  arsenic  (arsenite+arsenate)  to  a  point  where  it  is  dangerous  to  cattle. 
Recent  experimental  work  has  indicated  that  strengthening  the  bath  in  this 
manner  may  be  done  without  injury  to  the  cattle,  even  though  the  total  amount 
of  arsenic  is  raised  much  higher  than  it  is  ever  likely  to  be  in  practice.  The 
field  test  thus  makes  it  possible  to  use  the  same  dipping  bath  repeatedly,  with 
the  assurance  that  it  will  be  at  the  proper  strength  each  time  it  is  used,  more 
arsenic  or  more  water  being  added  according  as  the  test  shows  the  percentage 
of  arsenic  to  be  too  low  or  too  high. 

Ck>mparatively  little  new  has  been  added  recently  to  our  methods  of  handling 
scabies.  Field-testing  outfits  for  lime-sulphur  and  nicotine  dipping  baths,  the 
two  most  efficadous  remedies  for  scabies  of  cattle  and  sheep,  promise  to  be  as 
useful  as  the  testing  outfit  for  arsenical  baths  (Chapin,  1915).  In  connec- 
tion with  she^  scab  it  is  of  interest  to  note  that  Wolflhfigel  (1918)  has  called 
attention  to  the  occasional  persistence  of  scab  mites  in  the  ear  and  infraorbital 
groove  of  sheep  which  have  been  dipped,  and  has  suggested  that  many  failures 
to  cure  scab  may  be  traced  to  this  drcumstance. 

Great  progress  has  been  made  in  the  United  States  toward  the  eradication 
of  scabies  of  sheep  and  cattle.  Fifteen  years  ago  these  diseases  were  wide- 
spread and  were  causing  heavy  losses.  By  means  of  quarantine  restrictions  and 
dipping  the  two  diseases  have  been  so  reduced  that  only  very  small  areas  remain 
under  quarantine. 

Within  the  last  few  years  in  Europe  organized  attempts  have  been  begun 
toward  the  eradication  of  warble  files.  Assodations  for  the  destruction  of 
warbles  have  been  formed  in  France  and  Germany,  supported  largely  by  the 


Digitized  by 


Google 


ooKssBYATEoir  07  iTATumAL  snouBconL  711 

tanning  industry.  Repeated  demonstrations  liave  been  made,  notably  in 
Denmark,  that  the  systematic  removal  ci  warbles  from  the  backs  of  cattle 
results  in  fewer  warbles  the  following  year,  and  that  if  this  practice  is  con- 
tinued from  year  to  year  they  Anally  beconje  practically  extinct  in  a  locality 
miiere  all  the  cattle  are  thns  handled.  Glftser  (1918)  and  Carpenter  and 
Hewitt  (1014)  have  shown  that  the  newly  hatched  lary«  of  warble  flies  (both 
Hypoderma  bovis  and  H,  Uneatum)  may  penetrate  directly  through  the  skin, 
and  have  furnished  evidence  which  indicates  that  this  is  probably  the  common 
mode  of  infection.  Infection  through  swallowing  the  larvae  is  likely  the  unusual 
mode  of  infection,  if  it  occurs  at  alL  In  connection  with  tick-eradication 
work  in  the  Southern  United  States,  it  has  been  observed  that  cattle  dipped 
repeatedly  throughout  the  summer  following  the  usual  routine  are  commonly 
free  or  almost  free  from  warbles  the  next  year.  Apparently  the  dipping  deters 
the  flies  from  depositing  their  eggs,  or  destroys  the  vitality  of  the  larva  either 
before  or  after  hatching— more  likely  the  latter,  as  the  repellent  action  of 
arsenical  dips  is  comparatively  slight  and  transitory.  It  is  perhaps  posidble  that 
the  arsenic  stored  up  in  and  on  the  skin,  as  it  is  known  to  be  in  cattle  which 
are  dipped  repeatedly,  is  sufficient  to  kill  the  newly  hatched  larva  which 
attempt  to  burrow  through  the  skin.  The  adult  fly  is  prevalent  only  in  certain 
months  of  the  year,  the  season  of  prevalence  probably  varying  in  different 
localities  according  to  differences  in  climate  and  other  conditions.  Naturally 
the  question  of  the  best  time  for  dipping,  assuming  that  the  arsenical  dip 
reduces  the  number  of  warbles  by  destroying  the  eggs  or  newly  hatched  larva, 
depends  on  the  time  of  year  the  adult  fly  is  active.  This  has  not  been  deter- 
mined for  many  localities,  but  there  is  reason  to  believe  that  the  period  of  its 
activity  in  any  one  place  is  limited  to  a  few  weeks,  and  it  is  not  unlikely  that 
it  will  be  found  that  a  few  dippings  at  the  proper  time  of  year  is  all  that  is 
necessary  to  bring  about  the  eradication  of  warbles.  In  this  connection  it  may 
be  noted  that  after  the  larva  have  reached  the  later  stages  of  development 
beneath  the  skin  of  the  back,  dipping  seems  to  have  comparatively  little  effect 
upon  them.  At  least,  I  have  observed  in  one  case  that,  after  two  dippings  a 
couple  of  weeks  apart,  very  few  of  the  warbles  present  beneath  the  skin  of  the 
cattle  dipped  were  killed  by  the  treatment 

The  apparent  efficacy  of  arsenical  dips  when  used  under  certain  conditions 
as  a  preventive  against  warbles  suggests  that  they  may  possibly  be  used  to 
advantage  against  similar  pests,  such  as  Dermatobia  noxiaUM  prevalent  in 
various  parts  of  South  and  Oentral  America  and  Mexico  and  known  colloquially 
as  heme,  torcel,  gusano,  etc 

From  the  recent  researches  of  Surcouf  (1918),  €K>nzalez-Rincones,  and  others, 
it  appears  that  the  life  history  of  this  parasite  is  as  follows : 

The  adult  fly  deposits  its  eggs  in  holes  in  trees,  these  eggs  which  have  sticky 
pedicels  become  attached  to  the  bodies  of  mosquitoes  which  frequent  such 
places,  and  by  them  are  carried  to  cattle  and  other  animals.  While  the  mos- 
quitoes are  in  the  act  of  sucking  blood,  the  larva  escape  from  the  eggs  and  then 
bore  into  the  skin  of  their  host  The  larva  having  completed  their  development 
fall  to  the  ground,  pass  into  the  pupal  stage,  from  which  in  due  course  of 
time  the  winged  fly  emerges.  Possibly,  however,  the  attachment  of  the  eggs  to 
the  mosquito  is  an  accident  rather  than  a  necessity  in  the  lif^  history,  and 
results  merely  because  the  fly  is  attracted  by  the  odor  of  blood  emanating  from 
the  gorged  mosquito,  which  remains  quiet  in  Its  torpid,  full-fed  condition  while 
the  fly  deposits  its  eggs  upon  It  or  in  its  immediate  vicinity,  some  or  all  of  the 
eggs  because  of  their  sticky  shells  adhering  to  the  mosquito,  by  which  they  are 
afterwards  carried  about    Instead  of  this  seemingly  very  uncertain  mode  of 
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infection  it  may  be  in  the  usual  course  of  events  that  the  fly  is  attracted  by 
cattle  and  other  animals  wliich  serve  as  hosts  and  deposits  its  eggs  directly  upon 
their  bodies  (in  which  event,  however,  it  would  seem  that  some  one  would  have 
observed  the  eggs  before  this  time),  or  perhaps  the  eggs  are  deposited  upon 
grass,  litter,  or  other  material  with  which  cattle  and  other  animals  frequently 
come  in  contact,  and  from  which  the  larvn  after  hatching  readily  reach  their 
hosts  by  their  own  efforts.  In  any  event,  if  infection  occurs  solely  or  chiefly 
as  a  result  of  the  young  larvse  penetrating  the  skin  from  without,  irrespective  of 
the  way  in  which  they  reach  their  hosts,  and  if  the  fly  is  active  only  during  a 
limited  portion  of  the  year  the  chances  seem  very  good  that  the  pest  may  be 
controlled  by  the  dipping  of  live  stock. 

The  screw  worm  {Chrysomyia  macellaria)  is  another  pest  against  which 
arsenical  dips  may  often  be  used  to  advantage.  It  has  been  noted  that  screw 
worms  are  commonly  destroyed  when  animals  suffering  from  their  attacks  are 
dipped  in  the  arsenical  solutions  used  against  ticks.  Chloroform  has  been  one 
of  the  most  generally^  used  screw-worm  remedies  for  local  application,  but  in 
recent  years  gasolene  has  commonly  been  employed  as  a  substitute  with  satis- 
factory results. 

The  problems  of  control  and  treatment  in  the  case  of  internal  parasites  are 
generally  much  more  difficult  than  in  the  case  of  external  parasites.  Progress, 
however,  is  being -made  toward  practical  solutions  of  many  of  these  problems. 
In  recent  years  a  great  deal  of  work  has  been  done  upon  various  protozoan 
parasites,  particularly  those  occurring  in  the  blood.  Ck>mmonly  the  control 
of  these  parasites  depends  upon  controlling  the  insect  vectors,  or  upon  the 
destruction  of  certain  animals  which  serve  as  reservoirs  of  infection,  from 
which  the  parasites  are  carried  by  biting  insects  to  domesticated  animals.  In 
some  cases  encouraging  results  have  been  obtained  from  treatment  with  different 
remedies,  especially  organic  compounds  containing  arsenic. 

Besides  the  Texas  fever  parasite,  the  only  known  species  of  protozoa  occur- 
ring in  the  blood  of  the  larger  domestic  animals  in  the  Western  Hemisphere  are 
Trypanosoma  equiperdum,  T,  equinum,  T.  hippicum,  T.  venezuelense,  and  r. 
americanum.  The  last,  which  is  common  in  the  blood  of  cattle  (Crawley,  1909; 
1912),  is  probably  the  same  as  T,  tfieUeri;  it  apparently  is  not  pathogenic.  The 
other  four  trypanosomes  are  all  parasitic  in  horses.  T.  equiperdum^  the  cause 
of  dourine,  Is  transmitted  directly  from  horse  to  horse  by  sexual  contact;  the 
mode  of  transmission  of  the  others  Is  unknown^  likewise  no  satisfactory  treat- 
ment 01'  method  of  control  has  been  developed  for  T.  equinum  (the  cause  of  mal 
de  caderas),  T,  hippicum  (the  cause  of  murrlna),  or  T.  venezueHense  (the  cause 
of  peste  boba,  a  disease  very  similar  to  mal  de  caderas).  Because  of  the  mode 
of  transmission  of  dourine  its  control  is  essentially  a  simple  matter,  namely, 
by  means  of  quarantine,  slaughter  of  affected  animals,  castration,  etc.  A  great 
practical  difficulty,  however,  has  existed  in  the  occurrence  of  latent  cases  with- 
out definite  clinical  evidences  of  the  disease.  This  difficulty  has  been  solved 
through  the  application  of  the  complement  fixation  test  to  diagnosis  (Mohler, 
Bichhom  &  Buck,  1913),  so  that  it  is  now  possible  by  taking  blood  samples 
from  all  the  horses  in  a  given  locality  to  determine  definitely  which  ones  are 
affected,  thus  rendering  possible  the  eradication  of  the  disease  which  otherwise 
could  scarcely  be  accomplished. 

The  larvse  of  Ckistrophiltis,  commonly  known  as  hots,  have  lately  attracted 
particular  attention  in  view  of  the  assertions  of  the  Seyderhelm  brothers  (1914) 
that  they  are  the  cause  of  infectious  anemia,  the  symptoms  of  which  may  be 
produced  artificially  by  the  injection  of  substances  isolated  from  the  bodies  of 
these  insects.    Bot-fly  larvae  are  very  resistant  to  most  chemical  agents,  in- 
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eluding  alcohol  and  strong  adds,  but  about  20  years  ago  Perronclto  (1895) 
demonstrated  that  carbon  bisulphide  administered  In  capsules  and  followed  by 
a  cathartic  Is  a  very  effective  means  of  removing  them.  Since  then  no  better 
treatment  has  been  discovered.  Very  little  has  been  added  In  recent  years  to 
our  knowledge  of  the  control  and  treatment  of  other  parasites  of  the  digestive 
and  respiratory  tracts  of  horses.  It  should  be  noted,  however,  that  the  carbon 
bisulphide  treatment  used  for  bots  has  also  been  found  to  be  more  or  less 
effective  against  the  conunon  Intestinal  roundworm  (Ascaria  equorum).  The 
use  of  atoxyl  subcutaneously  and  Intravenously  with  apparently  successful 
results  as  a  remedy  for  Intestinal  strongyles  Is  an  Interesting  development 
In  methods  of  treatment  (Bochberg,  1909,  and  others).  The  discovery  (Ran- 
som, 1911, 1918)  that  the  nematodes,  formerly  known  as  Spiroptera  tfiicrostoma, 
which  often  occurs  In  enormous  numbers  In  the  stomachs  of  horses,  comprise 
two  species,  and  that  one  of  these  (Uabronema  muscw)  occurs  In  Its  Inter- 
mediate stage  In  the  common  house  fly,  points  out  the  way  by  which  one  of  these 
species  at  least  may  be  controlled,  namely,  by  controlling  the  house  fly.  With 
one  or  two  exceptions  satisfactory  methods  of  control  or  treatment  have  not 
yet  been  devised  for  any  of  the  various  species  of  parasites  occurring  In  the 
digestive  and  respiratory  tracts  of  ruminants.  The  life  histories  of  the  tape- 
worms of  ruminants  are  still  shrouded  In  mystery,  consequently  no  rational 
methods  of  control  have  been  developed.  Medicinal  treatment  for  these  para- 
sites Is  generally  unsatisfactory. 

There  are  few  new  developments  with  reference  to  the  control  of  liver  flukes. 
Avoiding  wet,  marshy  pastures,  or  draining  such  pastures  so  that  conditions 
will  no  longer  be  suitable  for  snails,  the  intermediate  hosts,  still  remains  the 
classical  method  of  preventing  trouble  with  liver  flukes.  Rallllet,  Moussu, 
and  Henry  (1911)  have  suggested  the  use  of  lime  on  fluky  pastures,  having 
discovered  that  very  weak  solutions  are  destructive  not  only  to  fluke  embryos 
but  also  to  snails,  and  recommend  that  500  to  1,000  kilograms  be  used  per 
hectare,  the  applications  to  be  made  during  the  summer  months.  The  same 
investigators  found  that  extract  of  male  fern  eliminated  liver  flukes  from  sheep 
when  administered  once  a  day  at  least  four  times  in  doses  of  5  grams  per  30 
kilograms  of  body  weight.  Hutyra  and  Marek  (1918)  failed,  however,  to  get 
similar  results  in  cases  of  liver  fluke  infestation  In  cattle.  Male  fern  it  may 
also  be  noted  (Ransom  and  Hall,  1912)  failed  to  expel  fringed  tapeworms 
(Thysanosom^i  actinioidea)  from  sheep  in  several  cases  in  which  it  was  tried. 

A  few  years  ago  Dalrymple  (1906,  1907)  tried  the  plan  of  raising  lambs 
with  their  mothers  In  pens  free  from  vegetation,  feeding  dry  feed  and  cut  green 
fodder.  The  animals  were  fed  from  raised  racks,  and  the  ground  was  kept  as 
clean  as  possible  by  the  frequent  removal  of  litter  and  manure.  This  method, 
which  has  been  termed  Dalrymple's  bare-lot  method,  is  quite  effective  in  pre- 
venting infestation  with  nodular  worms  (Oesophagostomum  colwnhianum) , 
lambs  raised  by  this  method  usually  remaining  almost  free  from  the  parasites. 
The  same  method  Is  less  effective  against  stomach  worms  {Huemanchus  con- 
tortus)  and  various  other  roundworms. 

Many  of  the  details  in  the  life  history  of  the  stomach  worm  have  been 
determined  (Ransom,  1906,  1908),  but  an  altogether  practical  method  of  con- 
trolling this  parasite  has  not  yet  been  worked  out  The  period  of  development 
of  the  larvse  to  the  infectious  stage  after  the  eggs  of  the  parasite  have  been 
dropped  upon  the  pasture  in  the  feces  of  infested  animals  is  so  short  in  warm 
weather,  and  the  longevity  of  the  larvfe  on  pastures  is  so  great,  that  a  scheme 
of  rotation,  which  will  be  at  the  same  time  generally  practicable  and  fully 
effective  in  preventing  the  spread  of  the  parasites  from  Infested  to  noninfested 
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sheep,  aeenuB  oat  of  the  questioiu  So  many  pastnrea  or  fields  would  be  re- 
quired, the  sheep  would  have  to  be  moved  so  often,  and  they  could  not  return 
to  the  same  pasture  for  so  long  a  time,  that  a  perfect  rotation  system  would 
ordinarily  be  quite  impracticable.  As  an  indication  of  some  of  the  conditions 
which  have  to  be  met,  and  of  some  of  the  difficulties  which  stand  in  the  way 
of  controlling  stomach  worms,  it  may  be  noted  that  the  eggs  of  the  parasites 
during  the  summer  months  hatch  in  a  few  hours  and  the  larve  develop  to  the 
infectious  stage  within  a  week  after  the  eggs  are  dropped  on  the  pasture.  The 
larvae  then  crawl  up  blades  of  grass,  thus  placing  themselves  in  a  position 
which  specially  favors  their  being  swallowed  by  grazing  animals.  After  the 
larvse  have  reached  the  infectious  stage  they  may  live  a  long  time  on  the  pas- 
ture, though  they  no  longer  feed  and  ultimately  die  without  further  develop- 
ment unless  they  reach  a  suitable  host  In  this  stage  they  are  also  very  resist- 
ant, and  may  be  frozen  repeatedly,  and  k^t  in  a  dried  condition  for  long 
periods  of  time  without  losing  their  vitality.  A  field  vacated  over  seven  months, 
from  October  to  June;  was  found  still  to  contain  living  larvs  when  tested 
by  placing  noninfested  lambs  in  it  It  appears  quite  probable  that  larvse  may 
develop  to  the  infectious  stage  on  the  skin  of  sheep  in  adherent  fecal  material — 
in  fact,  they  have  been  foimd  in  that  location — so  that  there  is  an  evident  possi- 
bility that  lambs  may  become  infected  from  the  skin  of  their  mothers  while 
suckling.  Whether  infection  may  occur,  as  in  the  case  of  the  hookworm,  by 
penetration  of  the  larvse  through  the  skin  as  well  as  by  way  of  the  mouth  is 
not  known.  The  larvse  when  swallowed  by  a  suitable  host  develop  to  egg- 
producing  maturity  in  two  to  three  weeks,  so  that  a  period  of  three  or  four 
weeks  is  sufilcient  for  the  completion  of  the  life  cycle.  The  adult  worms  may 
live  many  months  in  the  stomach  of  their  host  and  have  been  found  still 
present  in  small  numbers  in  sheep  kept  a  year  and  a  half  on  a  board  floor  and 
handled  in  such  a  manner  that  the  chances  of  fresh  infection  were  reduced  to 
a  minimum.  The  average  length  of  life,  however,  is  probably  much  less  than 
this;  furthermore,  it  is  not  certain  that  any  lived  as  long  as  18  months  in 
view  of  the  fact  that  the  possibility  of  reinfection  was  not  altogether  excluded. 

In  view  of  the  various  dlificultles  that  stand  in  the  way  of  preventing  infec- 
tion with  stomach  worms,  the  problem  of  control  is  apparently  a  hard  one. 
Fortunately  there  are  various  medicinal  remedies  which  are  more  or  less  effica- 
cious against  stomach  worms,  and  if  satisfactory  rotation  methods  can  not  be 
discovered  it  is  likely  that  a  practical  solution  of  the  stomach-worm  question 
may  be  accomplished  with  the  aid  of  some  sort  of  medicinal  treatment,  Just  as 
the  use  of  arsenical  dips  has  proved  to  be  the  solution  of  the  tick-eradication 
problem.  Considerable  work  on  a  small  scale  has  already  been  done  in  the 
Bureau  of  Animal  Industry  upon  the  question  of  controlling  stomach  worms, 
and  recently  more  extensive  investigations  have  been  undertaken,  with  the 
inauguration  of  experiments  to  be  carried  on  under  approximately  practical 
conditions  upon  a  farm  of  160  acres  leased  for  the  purpose  near  Washington. 

In  the  case  of  the  hookworm  of  sheep  (Bunostomum  triffonocephalum)  so  far 
as  observations  have  been  made,  less  rigorous  rotation  methods  seem  necessary 
to  prevent  infestation  than  in  the  case  of  the  stomach  worm.  On  the  other 
hand  hookworms  and  other  intestinal  parasites  in  ruminants  respond  much 
less  readily  to  medicinal  treatment  by  way  of  the  mouth  than  those  located  in 
the  stomach.  In  fact  no  uniformly  satisfactory  medicinal  treatment  for  such 
parasites  is  yet  available.  Brumpt,  however  (see  Rallliet,  1915),  has  had  very 
successful  results  In  destroying  nematodes  in  the  large  intestine  of  ruminants 
by  injections  of  an  emulsion  of  thymol  per  anum.  Owing  to  the  time  and 
trouble  involved  in  this  method  of  treatment  it  is  not  likely  to  be  oonm:ionly 
used. 
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In  the  treatment  of  lungworms  In  cattle  (Dictyocaulus  viviparus)  Sch^bel 
(1907)  has  had  good  results  with  a  mixture  of  creosote  and  dilute  alcohol 
sprayed  Into  the  trachea  by  means  of  a  special  apparatus,  consisting  of  an 
atomizer  and  a  canula^  which  is  inserted  into  the  trachea  through  an  incision 
in  the  neck  and  held  in  place  until  the  completion  of  the  course  of  treatment, 
three  treatments  being  given  either  on  the  same  day  or  on  three  successive 
days.  This  also  is  a  very  troublesome  method  of  treatment,  and  hence  not  likely 
to  prove  generally  useful.  A  newly  recognized  difficulty  in  controlling  lung- 
worms  is  presented  by  the  occurrence  of  these  parasites  (Dictyocaulus  fllaria) 
in  newly  born  and  fetal  lambs  (Neveu-Lemaire,  1912). 

Recent  investigations  in  the  Bureau  of  Animal  Industry  indicate  that  oil  of 
chenopodium,  which  has  come  into  common  use  recently  in  the  treatment  of  man 
for  hookworms,  is  a  very  efficacious  remedy  against  the  common  roundworm 
of  hogs  (Ascaris  Buum). 

The  discovery  (Bernard  and  Bauche,  1913,  1914)  that  the  larvs  of  Stephof^ 
urus  dentatus,  the  hog  kidney  worm,  gain  entrance  to  their  host  through  the 
skin  as  well  as  through  the  mouth  is  of  considerable  interest  in  connection 
with  the  question  of  controlling  this  parasite,  which  is  a  great  pest  in  the 
southern  United  States,  in  the  Orient,  in  Africa,  and  no  doubt  also  in  parts 
of  CJentral  and  South  America.  The  development  of  a  successful  medicinal 
treatment  for  this  parasite  seems  unlikely,  hence  preventive  measures  appear  to 
offer  the  only  hope  of  controlling  it  In  parts  of  Asia  where  it  is  prevalent 
slat  floors  in  the  hogpens  raised  from  the  ground  have  been  found  to  be  an 
effective  preventive  against  serious  infestation  with  kidney  worms. 

With  reference  to  the  various  species  of  parasites  of  live  stock  for  whose 
prevalence  the  nuisance  of  unrestricted  dogs  is  responsible,  and  whose  control 
depends  upon  properly  controlling  dogs,  it  is  of  interest  to  note  that  another 
parasite  has  recently  been  added  to  the  list  by  the  discovery  (Ransom,  1912; 
1913)  that  the  muscle  cysticercus  of  sheep  known  as  Cysticercus  avis  is  the 
intermediate  stage  of  a  previously  unrecognized  tapeworm  of  the  dog  (Taenia^ 
avis).  This  parasite  is  very  common  in  the  United  States  and  probably  also  in 
other  countries.  During  the  last  fiscal  year  39,639  sheep  carcasses  out  of  a  total 
of  12,909,089  slaughtered  under  Federal  inspection  were  retained  on  account 
of  infestation  with  this  parasite — about  0.8  per  cent  Owing  to  the  difficulty  of 
discovering  the  parasite  many  cases  of  infestation  are  undoubtedly  overlooked, 
and  the  percentage  of  sheep  infested  is  probably  much  greater  than  that  given. 

This  parasite  affords  an  additional  argument  for  the  elimination  of  vagrant 
dogs  and  the  proper  control  of  other  dogs.  Considerable  progress  ha^  been 
made  in  recent  years  toward  the  suppression  of  unrestricted  dogs  in  the  United 
States ;  various  sheep  breeders*  associations  have  taken  an  active  interest  in  the 
miitter,  and  several  States  have  enacted  legislation  bearing  upon  the  protection 
of  the  live-stock  Industry  from  the  dog  nuisance.  As  yet  however,  only  a  begin- 
ning has  been  made  In  bringing  about  a  proper  control  of  dogs,  and  any  great 
reduction  In  the  prevalence  of  parasites  of  live  stock  which  are  transmitted  by 
dogs  is  not  likely  to  be  observed  until  live-stock  owners  appreciate  more  gen* 
erally  than  they  do  to-day  the  importance  of  these  animals  as  disease  carriers 
(Hall,  1916). 

BEFEBEINCES. 

Bernard,  P.  NoSl ;  &  Bauche,  J. : 

1913. — Influence  du  mode  de  penetration,  cutan^e  ou  buccale,  du  8iep?ianuru» 
dentatus  sur  les  localisations  de  ce  nematode  dans  Torganisme  du  pore  et 
sur  son  Evolution  <Compt  rend.  Acad.  d.  sc..  Par.,  v.  157  (1),  7  Julllet 
pp.  74-76. 


Digitized  by 


Google 


716       PROCEEDINGS  SEOOKD  PAN  AMERICAN  SCIENTIFIC  CONGRESS. 

Bernard,  P.  Noel ;  &  Bauche,  J. — Oontinned. 

1914. — Influence  du  mode  de  penetration,  cutan^e  on  bnccale  dn  Siephawurus 
dentatua  sur  les  localisations  de  ce  nematode  dans  Torganisme  du  pore 
et  sur  son  evolution  <Ann.  de  Tlnst.  Pasteur,  Par.,  v.  28  (5),  mal,  pp. 
450-469,  figs.  1-2,  pi.  14,  figs.  1-6. 
Bochberg : 

1909. — Beitrag  zur  klinlschen  Diagnose  und  Behandlung  der  Sklerosto- 
menseuche  <Zt8Chr.  f.  Veterinftrk.,  Berl.,  v.  21  (6),  2.  Junl,  pp.  271-275. 
'  Carpenter,  George  H. ;  &  Hewitt,  Thomas  R. 

1914. — ^The  reproductive  organs  and  the  newly  hatched  larva  of  the  warble- 
fly  (Hypodemia).  [Read  Feb.  24]  <Scient  Proc  Roy.  Dubl.  Soc.,  n.  a, 
v.  14  (19).  Apr.,  pp.  268-289,  figs.  A-B,  pis.  21-26,  figs.  1-37.  [Issued 
Apr.  29.] 

1914. — Some  new   observations  on  the  liffe-history  of  warble-flies.    The 
entrance  of  the  maggot  into  the  host's  body  <  Irish  Naturalist,  Dubl., 
V.  23  (10),  Oct.,  pp.  214-221. 
Chapin,  Robert  M. : 

1914. — Laboratory  and  field  assay  of  arsenical  dipping  fluids  <BulL  76, 
Bureau  Animal  Indust.,  U.  S.  Dept.  Agric,  Wash.,  Apr.  29,  pp.  1-17,  flg.  L 

1914. — ^Arsenical  cattle  dips:  Methods  of  preparation  and  directions  for 
use  <Farmers'  Bull.  603,  U.  S.  Dept  Agric,  Wash.,  Aug.  14,  16  pp.,  flg.  L 

1915.— A  field  test  for  lime-sulphur  dipping  baths  <BulL  163,  Bureau  Ani- 
mal Indust.,  U.  S.  Dept.  Agric,  Wash.,  Jan.  12,  pp.  1-7,  fig.  1. 

1915. — Studies  on  changes  in  the  degree  of  oxidation  of  arsenic  in  arseni- 
cal dipping  baths  <Bull.  259,  U.  S.  Dept.  Agric,  Wash.,  pp.  1-12. 
Crawley,  Howard : 

1909. — Studies  on  blood  and  blood  parasites.  1.  Observations  on  mam- 
malian blood  with  dark-field  illumination.  2.  The  priority  of  Cryptobia 
Leidy,  1846,  over  Trypanoplaama  Laveran  and  Mesnil,  1901.  8.  Try- 
panosoma americanum  n.  sp.,  a  trypanosome  which  appears  in  cultures 
made  from  the  blood  of  American  cattle.  (Preliminary  notice)  <Bull. 
119,  Bureau  Animal  Indust,  U.  S.  Dept  Agric,  Wash.,  Oct.  22,  pp.  1-31, 
figs.  1-^. 

1912. — Trypanosoma  americanum,  a  common  blood  parasite  of  American 
cattle  <Bull.  145,  Bureau  Animal  Indust.,  U.  S.  Dept  Agric,  Wash.,  Jan. 
17,  pp.  1-59,  figs.  1-15. 
Dalrymple,  W.  H. : 

1906. — ^Nodule-disease  of  the  intestines  of  sheep.  "Bare-lot"  method  of 
raising  lambs.  Results  of  further  experimental  work  <Bull.  89,  Louisi- 
ana Agric.  Exper.  Station,  Baton  Rouge,  Dec,  pp.  1-11,  figs. 

1907. — ^Bare-lot  vs.  grass-lot  in  relation  to  stomachal  and  intestinal  para- 
sitism of  lambs.  Further  experiments  <Bull.  95,  Louisiana  Agric  Exper. 
Station,  Baton  Rouge,  Sept,  23  pp.,  6  figs. 

1907. — Stomachal  and  intestinal  parasitism  of  lambs.    Bare  lot  vs.  grass 
lot  <Vet  J.,  Lond.  (388),  v.  63,  Oct.,  pp.  584-589. 
Fuller,  Aubrey  V. : 

1911. — ^The  spontaneous  oxidation  of  arsenical  dipping  fluids  <Oircular 
182,  Bureau  Animal  Indust,  U.  S.  Dept  Agric,  Wash.,  Nov.  9,  8  pp. 
Gl&ser,  Hans: 

1913. — Ueber  Dasselfliegen.  Neue  Untersuchungen  fiber  die  Lebensge- 
schichte  der  beiden  Dasselfliegen  des  Rindes  <Mitt  d.  Ausschuss.  s. 
Bekftmpt  d.  Dasselplage,  Berl.  (5),  pp.  5^38,  1  1.,  flgs.  A-B,  pis.  1-4, 
flgs.  1-18. 
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Hall,  Maurice  O. : 

1915.— The  dog  as  a  carrier  of  parasites  and  disease  <Biill.  200,  U.  S. 

Dept  Agric,  Wash.,  Not.  28,  pp.  1-27,  figs.  1-14. 
Hutyra,  Franz ;  &  Marek,  Josef : 

1913. — Spezielle  Pathologie  nnd  Theraple  der  Haostiere.    4.,  umgearbeitete 

und  vermehrte  Auflage.    v.  2,  xiT+1088  pp.,  207  figs.,  7  pis.    8*.    Jena. 
Mohler,  John  R. ;  Eichhom,  Adolph ;  &  Buck,  John  M. : 

1913. — ^The  diagnosis  of  donrine  by  complement  fixation  <J.  Agric.  Re- 
search, Dept  Agrtc,  Wash.,  v.  1  (2),  Nov.  10,  pp.  99-107.  « 
Neven-Lemaire,  Maurice: 

1912. — Strongyloee  bronchiqne  cong^nitale  dn  mouton  <Ck)mpt  rend.  Acad. 

d.  sc.,  Par.,  V.  154  (20),  13  mai,  pp.  1811-1312. 
Perrondto,  Edoardo: 

1895c. — Sul  mezzi  per  combattere  le  larve  d'estro  (OastrophUus  equi)  nello 

stomaco  e  nello  intestino  del  cavallo.     [Read  31  maggio]  <Gior.  r.  Accad. 

di  med.  di  Torino,  an.  58,  4.  s.,  v.  1  (10),  ott,  p.  482. 
1895  e.— Idem.     [Original]  <Ibldem  (2),  feb.,  pp.  86-102. 
1895  f. — II  solforo  di  carbonio  come  mezzo  per  combattere  le  larve  di  ditteri 

nel  tubo  gastro-enterica  <Gior.  di  med.  vet,  Torino,  v.  44  (9),  sett,  pp. 

846-848. 
Bailllet,  Alcide: 

1915. — ^L'emploi  des  m^icaments  dans  le  traitement  des  maladies  caus4es 

par  des  nematodes  <Rec  de  m6d.  v6t.  Par.,  v.  91  (15),  15  aoOt,  pp. 

490-513. 
BaiUiet,  Alcide;  Moussn,  G.;  &  Henry,  A.: 

1911. — ^Essais  sur  la  prophylaxie  de  la  distomatose  <Oompt  rend.  Soc.  de 

bioL,  Par.,  v.  70  (11),  24  mars,  pp.  425-427. 
1911. — Essais  de  traitement  de  la  distomatose  <Ibidem,  pp.  427-429. 
1911. — ^Essais  sar  la  prophylaxie  et  le  traitement  de  la  distomatose.    [Read 

before  Soc.  de  bioL,  18  mars]  <Rec  de  m§d.  vfit,  Par.,  v.  88  (7),  15 

avrU,  pp.  232-238. 
1911. — ^Recherches  sur  le  traitement  de  la  distomatose  du  mouton  <(3ompt 

rend.  Acad.  d.  sc..  Par.,  v.  152  (17),  24  avril,  pp.  1125-1127. 
1911. — Essai  smr  la  prophylaxie  et  le  traitement  dela  distomatose  <Progr6s 

vfit,  Agen,  an.  24,  2.  s.,  v.  32  (9),  10  mai,  pp.  277-285. 
1911. — ^Recherches  sur  le  traitement  de  la  distomatose  du  mouton  <Rec 

de  m^  v^t.  Par.,  v.  88  (9),  15  mai,  pp.  283-289. 
1911. — ^Researclies  on  the  treatment  of  liver-rot  in  sheep.    [Transl.  of  1911, 

pp.  288-289,  by  J.  R.  U.  Dewar]  <Vet  Rec..  Lond.  (1200),  v.  24.  July  8, 

pp.  17-19. 
Ransom,  Brayton  Howard: 

1906  i — ^The  life  history  of  the  twisted  wireworm  (Haemonchus  coniortus) 

of  sheep  and  other  ruminants.      (Preliminary  report)    <Circular  98, 

Bureau  Animal  Indust,  U.  S.  Dept  Agric,  Wash.,  pp.  1-7,  figs.  1-2. 
1906. — The  prevention  of  parasitic  infection  in  lambs.    Report  of  first  series 

of  field  experiments  <28.  Ann.  Rep.  Bureau  Animal  Indust,  U.  S.  Dept 

Agric,  Wash.  (1906),  pp.  207-212. 
1911. — The   life   history   of   a   parasitic   nematode — Hahronema   mutcae 

<Science,  N.  Y.,  n.  s.  (881),  v.  84,  Nov.  17,  pp.  690-692. 
1912. — Oystic^d  in  American  sheep,  reindeer  and  cattle.     [Note  read  be- 
fore HelminthoL  Soc  Wash.,  D.  O.,  Mar.  14]  <Science,  N.  Y.,  n.  s.  (908), 

V.  85,  Apr.  19,  p.  686. 
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Ranflom,  Brayton  Howard— Continued. 

1913. — Cv»ticercu9  ovis,  the  cause  of  tapewonn  cysts  in  mutton  <  J.  Agric» 
Research,  Dept  Agric,  Wash.,  t.  1  (1)»  Oct  10,  pp.  15-68,  figs.  1-18^ 
pis.  2-4. 
1913.— The  life  history  of  Habranema  muMcae  (Garter),  a  parasite  of  the 
horse  transmitted  by  the  house  fly  <BulL  163,  Bureau  Animal  Indust^ 
U.  S.  Dept  Agric,  WaslL,  Apr.  8,  pp.  1-86,  figs.  1-4L 
Ransom,  Brayton  Howard ;  &  Hall,  Maurice  0. 
^        1912. — The  action  of  anthelmintics  on  parasites  located  outside  of  the  all* 
mentary  canal  <Bull.  153,  Bureau  Animal  Indust,  U.  S.  D^t  Agric^ 
Wash.,  Sept  25,  pp.  1-23. 
Scheibel,  Albert 

1907  a. — Bronchitis  verminosa  der  Binder  und  die  verschiedenen  Behand- 
lungsmethoden  derselben  <Deutsche  tier&rztL  Wchnachr.,  Hannor.,  y.  15 
(48),  30.  Nov.,  pp.  673-678,  2  figs. 
Seyderhelm,  K.  R. ;  &  Seyderhelm,  R. 

1914. — ^Die  Ursache  der  pemiziOsen  Anftmie  der  Pferde.    Bin  Beitrag  zunk 
Problem  des  ultravisiblen  Virus  <Arch.  1  ezper.  Path.  u.  PharmakoLr 
Lelpz.,  V.  76  (3-4),  8.Mai,  pp.  149-201,  charts  1-10. 
Surcouf,  Jacques. 

1913. — ^La  transmission  du  ver  macaque  par  tm  moustique  <Compt  rend* 
Acad.  d.  sc.  Par.,  v.  156  (18),  5  mai,  pp.  1406-1408,  hgR.  1-2. 
WolfThttgel,  K. 

1913. — ^Una  de  las  causas  de  fracasos  de  los  procedimientos  actuales  de  ex- 
tinci6n  de  la  sarna  <Rev.  d.  Ministerio  de  indust,  Montevideo,  v.  1  (4)^ 
agosto-set,  pp.  32-35. 

Mr.  Mayo.  I  think  that  in  all  Latin  America  and  particularly  in 
tropical  Latin  America  the  parasitic  diseases  of  domestic  animals  are 
the  most  serious  plague  with  which  the  stockman  has  to  contend. 
This,  of  course,  includes  the  diseases  that  are  transmissible  by  the 
ticks  and  which  have  proven  such  a  great  drawback  to  the  introduc- 
tion of  the  better  breeds  of  animals  as  we  know  them  in  the  United 
States  of  North  America.  The  stockmen,  usually  the  better  class  of 
stockmen  in  Latin  America,  have  been  willing  to  purchase  valuable 
pure-bred  animals  from  the  older  breeding  countries,  but  the  losses 
that  have  followed  have  been  so  tremendous  that  it  has  practically 
prevented,  at  least  imtil  comparatively  recent  years,  the  improvement 
from  a  beef  or  dairy  point  of  view  of  the  cattle  of  those  countries* 
And  not  only  the  external  parasites,  but  the  flies  and  the  internal 
parasites,  particularly  liver  flukes,  cause  tremendous  losses  in  Latin 
America.  I  would  like  to  ask  Dr.  Bansom  to  what  he  attributes  the 
present  outbreak  of  lung  worms  in  young  cattle. 

Mr.  Kansom.  I  have  not  been  able  to  find  any  satisfactory  expla- 
nation for  that  We  know,  however,  that  lung  worms  are  generally 
worse  in  certain  seasons ;  that  is,  in  very  wet  or  very  dry  weather  they 
are  liable  to  be  worse  than  they  are  under  ordinary  conditions.  I 
have  not  looked  up  very  carefully  the  weather  records  for  the  last 
year,  but  my  impression  is  that  it  has  been  imusually  wet 
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Mr.  Mayo.  I  agree  with  Dr.  Ransom  fully  that  it  is  due  to  the 
unusual  and  rather  steady  rainy  season  that  we  have  had.  My  ob- 
seryation  has  been  that  the  losses  in  the  dry  season — ^the  unusually 
dry  season — are  due  more  to  lack  of  proper  alimentation  that  reduces 
the  vitality  of  the  animal,  and  not  to  an  imdue  prevalence  of  the 
parasites  under  those  conditions. 

Mr.  Wabd.  In  connection  with  the  discussion  of  kidney  worms  I 
might  say  that  that  is  a  tremendously  important  factor  Iq  the  Phil- 
ippines. The  Division  of  Animal  Husbandry  made  a  great  effort  to 
improve  the  Philippine  hog  by  distributing  improved  stock,  but  they 
began  to  die  of  kidney  worms  as  soon  as  they  were  received.  The 
question  of  the  injury  that  might  be  done  to  Philippine  agricul- 
ture by  sending  out  the  survivors  was  taken  up,  and  we  made  an  ex- 
amination of  several  thousand  pigs  in  consecutive  cases  and  found 
that  in  60  per  cent  the  pigs  were  infected  with  kidney  worms. 

Mr.  Cannon.  Perhaps  you  will  be  interested  in  my  observa- 
tions in  Montana.  I  am  not  a  veterinarian,  but  I  have  heard  that 
some  of  the  breeders  of  horses  are  discouraged.  Montana  would 
feem  like  a  horse  paradise,  but  in  fact  there  are  extensive  regions 
there  where  it  is  necessary  to  fence  off  all  the  low  places  for  fear  of 
getting  a  kind  of  hookworm  that  goes  hither  and  yon  and  through 
the  horse  and  may  develop  anywhere.  The  horse  gets  sick  and  tires 
out  by  noon  or  in  the  middle  of  the  forenoon.  They  do  not  know 
what  is  the  matter,  and  the  horse  may  die  in  three  or  four  days.  So, 
many  men  have  bec(Hne  discouraged  there  and  think  they  have  to 
quit  the  breeding  of  horses  in  some  of  those  regions. 

Mr.  Wabd.  I  might  say  the  importance  of  that  was  brought  out 
in  the  investigations  in  regard  to  the  effects  of  smelter  fumes  in 
Montana. 

The  Chairkan.  If  there  is  no  furtlier  discussion,  this  session  will 
now  stand  adjourned. 

Adjourned. 
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Baleigh  Hotel, 
Tuesday  afternoon^  Jcmuary  J^  1916. 

Chairman,  Chables  J.  Brand. 

The  session  was*  called  to  order  at  2.30  o'clock  by  the  chairman* 

Papers  presented: 

Municipal  terminal  markets,  by  Cyrus  C.  Miller. 

The  economic  trend  in  whole^e  method  of  fruit  distribution,  by 
Arthur  K.  Bule. 

The  influence  of  supply  on  prices,  by  A.  XJ.  Chaney. 

The  economic  value  of  the  auction  as  a  distributor  of  perishable 
commodities,  by  Victor  K.  McElheny,  jr. 

Organization  by  consumers,  by  Herbert  A.  Smith. 

MUNICIPAL  TERMINAL  MARKETS. 

By  CYRUS  C.  MILLER. 
Of  Miller  and  Breizf elder.  Counselors  at  Law,  New  York  City. 

iDdivlduallstic  spirit  in  America  still  prevails.  While  we  do  many  things  in 
n  cooperative  way,  we  still  have  much  to  learn  In  coordination.  Man  has  not 
achieved,  in  this  country  at  least,  a  position  where  he  can  earn  sufficient  to 
support  himself  and  his  family  by  working  only  part  of  his  waking  hours. 
This  is  because  of  much  waste  of  efPort  A  coordination  of  our  food-producing 
and  distributing  forces  would  lessen  the  amount  of  labor  necessary  for  them 
and  release  the  laborer  for  other  activities.  Every  dollar's  worth  of  waste  In 
the  process  of  feeding  the  people  compels  a  dollar's  worth  of  unprodactive  and 
useless  labor. 

Engel's  law  made  from  data  furnished  in  a  Belgian  investigation  in  1853,  h^d 
that,  as  income  increases — 

1.  The  proportion  of  income  expended  for  food  decreases. 

2.  The  proportion  exi)ended  for  rent,  fuel,  and  light  remains  constant 
8.  The  proportion  expended  for  clothing  remains  constant 

4.  The  proportion  expended  for  sundries  increases. 

This  law  has  been  confirmed  in  this  country  by  the  United  States  CommiB- 
Bioner  of  Labor.  If  the  money  in  hand  is  increased  by  the  saving  on  food  ex- 
penditures, the  family,  to  the  amount  of  the  saving,  can  live  in  better  quarten, 
and  have  more  money  for  the  desirable  things  of  life,  beyond  what  are  neces- 
sary for  mere  existence.    For  the  great  mass  of  our  citizens  an  increase  in  the 

^  There  was  no  ■tenogrtphle  report  of  this  Benton. 
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cost  of  food  means  a  lowering  of  the  standard  of  living.  For  the  city  to  be 
contented  and  efficient  economically,  an  abundance  of  cheap  food  is  necessary. 

The  New  York  Association  for  Improving  the  Ck>ndition  of  the  Poor  in  its 
report  for  the  year  1912-18  has  prepared  statistics  showing  the  cost  of  main- 
taining a  decent  home  for  an  average  family  of  five  persons  in  the  city  of  New 
York  to  be  $1,082.25,  of  which  48.4  per  cent  was  expended  for  food.  The  aver- 
age cost  of  20  articles  of  food  used  by  the  workingman*s  family  in  1890  was  $1, 
while  in  1914  it  was  $1.45. 

The  United  States  Bureau  of  lAbor  Statistics  show  a  rapid  increase  in  the 
retail  prices  of  foods  used  in  the  average  workingman*s  family  between  the 
years  1890  and  1912.  The  figures  for  recent  years  are  as  follows :  1905,  $115 ; 
1906,  $119.10;  1907.  $125.90;  1908,  $126.50;  1909,  $131.20;  1910,  $135.20;  1911, 
$134.90;  1912,  $143.70. 

The  census  report  further  states  that  if  the  75,000,000  inhabitants  in  1900 
had  purchased  all  of  the  principal  crops  raised  in  that  year  at  the  values 
reported  by  the  farmers  they  would  have  paid  $35.42  each ;  that  if  the  91,000,000 
inhabitants  of  1910  had  bought  the  output  of  the  same  crops  in  that  year  and 
paid  for  them  on  the  basis  of  the  prices  that  prevailed  10  years  before 
they  would  have  paid  $32^1  each ;  but  that  by  reason  of  the  advance  in  prices 
they  would  actually  have  paid  $53.59  each,  an  additional  cost  of  $21.38  per 
capita,  resulting  from  the  increase  of  66.4  per  cent  in  prices. 

In  the  meantime  wages  have  not  increased  in  the  same  proportion,  so  that 
the  increased  price  bears  most  heavily  on  the  poor,  who  must  spend  so  large 
a  part  of  their  income  for  food. 

In  the  marketing  of  the  products  of  agriculture — the  necessities  of  life — ^we 
are  confronted  with  conditions  new  in  the  history  of  the  world.  The  last  few 
decades  have  seen  wrought  the  most  stupendous  changes  in  the  means  of 
transportation  and  communication.  The  development  of  manufacturing  and 
industries  has  changed  the  character  of  whole  peoples  and  made  nations  of 
city  dwellers  of  people  whose  ancestors  lived  close  to  the  soil  and  themselves 
cultivated  the  things  that  gave  them  sustenance.  We  are  past  the  time  when 
life  could  afford  to  be  organized  loosely,  and  the  interdependence  of  people  was 
not  great,  when  each  family  could  produce  and  manufacture  almost  enough 
for  its  entire  needs,  and  whether  we  regret  it  or  not,  we  have  new  conditions 
before  us,  and  our  methods  must  be  brought  up  to  the  times. 

A  railroad  official  states  that  the  first  shipment  of  early  vegetables  for  the 
northern  market  was  made  by  boat  from  Norfolk  in  1855;  that  in  1912  the 
Pennsylvania  llailroad  alone  hauled  nearly  100,000  cars  of  truck  products 
from  the  South;  and  that  in  1913  it  carried  more  than  double  the  quantity  of 
perishable  freight  from  the  South  than  it  carried  in  190L'  Such  comparisons 
bring  forcibly  before  us  the  nature  of  the  change  that  has  taken  place,  and 
indicate,  too,  the  nature  of  the  adaptions  to  present-day  conditions  that  must  be 
made. 

The  United  States  Census  Report  for  1910  states  that  the  quantity  of  the 
principal  crops  produced  in  this  country  increased  about  10  per  cent  between 
1900  and  1910;  that  in  the  same  period  the  total  population  increased  21  per 
cent  and  the  urban  population  increased  34.8  per  cent  The  last  figure  given  is 
most  significant  for  us,  because  it  indicates  the  increase  in  the  number  of  people 
who  are  not  food  producers  and  who  must  be  supplied  by  the  others.  In  all 
but  two  States  in  the  Union  urban  population  increased  more  rapidly  than 

^Annals  of  the  American  Academy  of  Political  and  Social  Science,  November,  1918, 
p.  14. 
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ruraL  The  same  report  also  states  that  during  the  period  mentioned  the 
export  of  foodstuffis  from  the  country  materially  decreased,  the  decrease  in  the 
amount  of  breadstuffs  exported  amounting  to  49  per  cent  There  is  no  lack  of 
food  supply  yet  to  support  our  population,  but  it  is  plain  that  we  are  approach- 
ing nearer  to  the  point  when  we  shall  not  only  consume  all  we  produce,  but  be 
forced  to  import  foodstufb,  unless  measures  be  taken  that  will  result  in  in- 
creased prductlon  and  better  distribution  of  the  products  of  our  farms.  The 
less  the  surplus  the  greater  the  necessity  of  economical  distribution  if  we 
are  to  prevent  a  sharp  rise  in  prices. 

The  increase  of  the  shipments  of  California  citrus  fruits  from  1890  to  1915, 
as  compared  with  the  population,  was  as  follows : 


Oranges. 

Lemons. 

Population. 

Year. 

Can. 

Perosnt 
incrtaM. 

Can. 

Percent 
inovease. 

Number  of 
people. 

Percent 
inoreaee. 

1S80 

8,476 
16,302 
28,252 
38,617 

34 

1,447 
4,»1 
7,068 

**"4.*i56*" 
268 
44i 

62.947,714 
05,994,575 
91,972,266 
99,061,111 

1900 

371 
72.7 
40.3 

a:? 

1910 ; 

2L0 

1915 

8,7 

It  is  evident  that  the  volume  of  the  staple  crops  shows  a  decreasing  ratio  per 
capita,  as  compared  with  the  population,  and  a  consequent  increase  of  price, 
while  certain  perishable  crops,  as  citrus  fruits,  show  an  increased  volume  per 
capita,  which  made  it  necessary  for  the  producers  of  citrus  fruits  to  find  new 
markets  for  their  produce.  This  they  have  done  by  a  marvelous  system  of 
cooperation  which  only  lack  of  space  here  forbids  sietting  out  in  detalL  The 
California  Fruit  Growers'  Exchange  has  shown  to  the  farmers  of  this  country 
how  they  may  combine  to  sell  their  goods. 

In  1906-7  they  sold  in  886  car-lot  markets  at  private  sale;  in  1909-10  they 
sold  in  504  car-lot  markets ;  and  in  1914-15  in  628  car-lot  markets.  In  addition 
to  these  private-sale  points  the  exchange  sells  at  auction  in  New  York,  Balti- 
more, Boston,  Cincinnati,  Cleveland,  New  Orleans,  Philadelphia,  Pittsburgh, 
and  St  Louis.  By  careful  and  uniform  methods  of  growing,  picking,  grading, 
and  packing  their  produce,  and  buying  transportation  in  carload  and  even 
train-load  lots,  and  establisliing  what  are  practically  wholesale  terminal 
markets  for  their  produce  wherever  practicable,  they  have  succeeded  in  selling 
their  produce  at  a  profit  in  markets  averaging  2,500  miles  distant  from  their 
orchards.  It  is  a  fair  presumption  that  if  they  had  wholesale  terminal  markets 
in  the  large  cities  where  other  products  were  sold  and  the  maximum  of  buyers 
congregated,  instead  of  those  who  were  interested  in  citrus  fruits  only,  they 
could  sell  more  goods,  eliminate  many  trucking  charges,  and  insure  a  lower 
price  to  the  consumer. 

From  different  causes,  therefore,  it  is  necessary  to  improve  our  methods  of 
distributing  both  staple  and  perishable  food  crops.^ 

Three  years  ago  a  witness  before  the  mayor's  market  commission  of  New 
York  City  testified  that  there  were  enough  peach  trees  in  the  orchards  of  west- 
em  New  York  to  produce  a  crop  of  10,000  carloads  of  peaches  in  five  or  six 
years,  and  that  unless  facilities  were  improved  for  distributing  them  great 
loss  would  result  This  prediction  was  proven  true  this  year  when  quantities 
of  peaches  in  northern  New  York  State  were  left  to  rot  on  the  ground. 
Fifteen  years  ago  Delaware  shipped  out  9,000  cars  of  peaches  in  one  year,  and 
a  few  years  ago  Georgia  shipped  out  7,200  carloads.     A  recently  published 
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newspaper  article  stated  that  the  apple  crop  in  the  Northwest  for  1913  was 
approximately  10,000  cars  of  fruit ;  by  1916  It  was  ^stimated  that  the  output 
will  be  at  least  dO,000  cars,  and  by  1920  a  total  of  00,000  cars.  At  present 
prices  this  will  mean  finding  a  market  for  $51,000,000  worth  of  fruit.  Other 
districts  throughout  the  country  during  the  past  10  years  have  been  planted  in 
large  areas  with  fruit  and  other  food  products  which  must  be  distributed  among 
the  cities  and  towns.  The  population  of  the  cities  has  grown  apace  in  the  same 
period,  but  their  markets  have  not  kept  pace  either  with  the  increase  in  pro- 
duction nor  the  potential  increase  In  consumption.  Producers'  associations,  rail- 
roads, and  middlemen  are  effect ing  the  best  distribution  of  crops  possible  with 
the  means  at  their  command,  but  in  the  cities  the  best  means  available  to-day 
are  the  makeshifts  that  survive  a  simpler  system.  There  is  a  great  necessity 
for  modern  terminal  markets  if  the  distribution  of  food  products  in  the  cities 
is  to  be  helped.  What  is  the  use  of  raising  vast  quantities  of  foodstuffs  if 
they  can  not  be  distributed?  Bankruptcy  confronts  owner  and  consumer  alike, 
unless  our  distributing  facilities  keep  pace  with  our  production.  The  farmer, 
the  banker,  the  railroad  man  are  engaged  in  the  first  part  of  the  problem, 
namely,  getting  the  food  to  the  cities.  The  city  man  is  engaged  in  bringing 
the  food  into  and  distributing  it  within  the  city.  Neither  group  can  prosper 
unless  the  consumer  can  buy  the  produce  at  n  fair  price. 

The  first  question  that  presents  itself  is.  What  are  the  causes  of  these  in- 
creased prices  and  why  are  they  increasing?  This  question  has  been  discussed 
and  analyzed  so  admirably  in  recent  publications  tlmt  It  seems  hardly  necessary 
for  me  to  do  more  than  brlefiy  Indicate  the  chief  points  involved  in  order  to 
lead  up  to  what  I  wish  to  say  on  the  subject  of  municipal  torniinal  nmrkets. 

The  difficulty  Is  not  In  any  shortage  in  the  food  supply,  but  is  in  the  fact  that 
there  is,  under  present  conditions,  necessarily  and  Increasingly  an  element  of 
service  which  adds  to  the  cost — service  in  distribution.  Our  people  In  Increasing 
proportion  live  In  cities  and  cease  to  produce  their  own  food.  In  1910,  of 
the  92,000,000  people  In  the  country,  one  out  of  every  10  lived  In  either 
New  York,  Chicago,  or  Philadelphia.  These  nonproducers  must  therefore  pay 
not  only  for  the  food  and  the  labor  of  others  in  producing  It,  but  also  for 
traneportatlon,  for  handling,  for  storage,  for  two  or  three  sellings,  and  for  all 
the  processes  of  distribution  through  which  foodstuffs  must  pass;  and  they 
must  pay  an  Increase  In  high  prices  when  the  Influx  of  goods  to  a  given  center, 
which  would  tend  to  bring  prices  down.  Is  retarded.  The  cost  of  living  will 
be  relatively  high  or  low,  according  as  these  processes  of  distribution  are  effi- 
ciently managed  or  not,  and  according  as  the  channels  of  trade  are  kept  open  or 
constricted.  Elaborate  analyses  of  food  costs  have  shown  that  it  Is  not  the 
producer  who  Is  responsible  for  the  high  cost  of  living ;  It  Is  not  he  who  waxes 
fat  on  exorbitant  prices;  he  often  receives  less  for  the  product  of  his  labor 
than  the  total  cbst  of  distributing  It  to  consumers.  Nor  is  it  the  railroads  or 
the  storage  warehouses.  Prof.  King  states  *  that  700  to  800  public  warehouses 
in  the  United  States  store  annually  about  1320,000  carloads  of  perishable 
goods,  and  that  the  charges  are  not  excessive. 

In  fact,  one  object  of  the  effort  to  establish  better  distribution  Is  to  help  the 
producer  by  insuring  better  returns  to  him  for  the  products  of  his  labor. 
There  Is  far  more  fluctuation  In  prices  paid  producers  than  In  retail  prices 
paid  by  consumers,  because  the  latter,  in  any  given  season,  tend  to  keep  to  an 
established  level,  being  less  subject  to  the  influences  of  supply  and  demand 
that  affect  the  wholesale  market.  If  people  are  in  the  habit  of  paying  a  cer- 
tain price  for  a  certain  product,  It  Is  by  no  means  unusual  for  them  to  suspect 

»  "  Lower  living  costs  In  cities,"  C.  L.  King. 
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the  quality  of  goods  selling  for  less.  The  retailer  of  course  takes  advantage  of 
this  psychological  process,  and  when  he  can  buy  cheaper  is  apt  to  take  the 
added  profit  and  leave  his  selling  price  at  the  usual  figure. 

In  reports  of  price  accumulation  made  to  a  committee  of  the  National  Munic- 
ipal League  by  growers  and  others,  the  statement  is  made  that  "  the  difference 
In  price  between  what  the  consumer  pays  and  what  the  producer  gets  ranges 
from  100  to  300  per  cent"  ^  An  investigation  in  the  city  of  Philadelphia  showed 
an  excess  of  prices  paid  by  consumers  over  those  received  by  producers  ranging 
from  67  per  cent  to  266  per  cent,  with  an  average  increase  of  186  per  cent' 
This  indicates  one  great  problem  that  faces  us  and  that  hitherto  we  have  done 
little  more  than  analyze.  What  can  we  as  a  people,  through  our  city,  county. 
State,  or  Federal  organs  of  expression  and  action,  do  to  facilitate  the  distri- 
bution of  food  products  and  lessen  the  enormous  annmnt  which  It  Is  now  cost- 
ing, both  in  actual  money  and  in  loss  through  bad  methods? 

We  find  that  great  strides  have  been  made  in  the  matter  of  transportation. 
The  fast  freight  refrigerator-car  service  Is  now  highly  organized  and  has  been 
developed  by  private  capital  to  a  high  state  of  efficiency.  It  has  been  stated 
that  it  has  made  it  possible  for  New  York  to  get  Its  food  on  an  av^age  of  1,000 
miles  Inland  on  a  four-day  haul  by  fast  freight;  that  the  Middle  West  now 
produces  two-thirds  of  our  food  supply.' 

Very  efficient  work  Is  also  being  done  In  the  marketing  of  certain  crops, 
through  the  organization  of  producers,  standardizing  grades  and  packages,  and 
cooperative  methods  of  selling. 

But  after  these  efficiently  graded,  packed,  and  transported  products  reach 
the  city,  what  Is  the  situation?  System  and  efficiency  seem  suddenly  to  come 
to  an  end  and  guidance  and  direction  to  be  absent  Wholesaling,  jobbing,  and 
retailing  costs  pile  up;  trucking,  handling,  gluts  and  scarcity,  loss  through 
waste,  and  other  by-products  of  the  lack  of  organization  bring  the  cost  of  food 
up  to  the  point  that  arouses  public  clamor. 

In  many  cities  of  the  country  we  find  public  retail  markets,  some  sifrvlvals 
of  an  old^  order,  and  some  newly  planned  and  built  with  all  mod^n  Improve- 
ments, and  the  Interest  In  them  that  has  been  stimulated  In  the  last  few  years 
has  undoubtedly  had  a  salutary  effect  upon  prices  In  their  vicinity,  and  has 
made  the  people  feel  more  Individual  responsibility  In  the  matter  of  their 
living  costs  and  the  effect  of  their  choice  of  marketing  places  and  their  active 
Interest  In  the  subject  But  these  are  not  enough.  The  way  Is  not  yet  open 
for  the  food  products  to  get  Into  the  dtles  In  the  first  place,  and  when  there, 
to  find  a  ready  sale.  There  has  as  yet  been  no  adequate  development  of  mar- 
kets at  the  terminals  where  the  food  products  come  In.  There  are  only,  In 
most  cases,  the  makeshift  minimum  facilities  which  the  transportation  com- 
panies and  the  wholesale  dealers  provide. 

This  Is  growing  to  be  a  pressing  problem  because  there  is 'probably  not  a 
city  of  size  In  the  country  that  receives  the  bulk,  or  even  any  great  part  of 
Its  foodstuffs  from  the  surrounding  country.  Our  city  markets  are  supplied 
with  vegetables  from  the  South,  citrus  fruits  from  California  and  Florida, 
apples  from  Oregon  or  Arkansas  or  New  York,  potatoes  from  Maine  or  Long 
Island  or  Texas,  and  so  on,  the  source  of  supply  depending  on  the  seasons  and 
crops.  The  development  of  transportation  facilities  has  made  It  possible  to 
lengthen  the  season  for  fresh  produce  of  all  kinds  In  the  centers  which  are 

1  •'  The  relation  of  the  city  to  its  food  stipply,*'  report  of  a  committee  of  the  National 
Municipal  League,  November,  1914. 
*  '*  Lower  living  costs  in  cities,**  C  L  King. 
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large  enough  to  take  the  articles  In  large  lots.  The  unprecedented  growth  of 
our  cities  brings  about  a  yearly  increase  in  the  number  of  car  lot  points. 

There  are  many  reasons  why  this  should  be  so.  The'cnrload  is  the  convenient 
and  natural  unit  for  rail  shipments.  Where  goods  are  carried  by  water  there 
is  no  such  convenient  unit  for  handling,  and  the  freight  rates  on  small  lots 
are  often  but  little  higher  proportionally  than  those  on  large  lots.  With  rail 
shipments,  however,  the  case  is  different.  It  is  easier  to  divert  a  car  in  transit 
to  any  point  desired  than  to  unload  and  reload  a  small  consignment;  and  in 
the  matter  of  refrigeration  the  car-lot  shipment  is  easier  to  manage  than  the 
small  lot.  These  considerations  have  caused  the  railroads  to  make  lower 
rates  on  car  lots,  so  that  such  shipments  are  more  profitable  to  the  shippers. 
This  has  caused  throughout  the  country  a  greater  specialization  of  crops  than 
heretofore  existed,  the  growers  desiring  to  be  able  to  ship  In  large  quantities 
and  get  the  benefit  of  the  low  rates.  An  example  of  the  difference  in  existingr 
freight  rates  on  large  and  small  lots  is  given  by  Mr.  Frank  Andrews.*  of  the 
United  States  Bureau  of  Agriculture  as  follows:  "The  rate  on  peaches  from 
Fayetteville,  Ark.,  to  Omaha,  Nebr.,  in  November,  1912,  was  51  cents  per  100 
pounds,  while  on  less  than  carload  lots  the  rate  was  90  cents  per  100  pounds.** 
The  advantage  of  shipping  in  carload  lots  thus  has  a  tendency  to  keep  prices 
down,  because  it  encourages  specialization  in  the  growing  of  certain  products 
in  the  localities  where  they  can  be  produced  most  cheaply. 

For  these  reasons  the  increase  of  the  practice  of  shipping  in  car  lots  has  been 
rapid,  as  has  also  been  the  increase  of  the  number  of  cities  of  the  country  which 
can  take  car-lot  shipments.  Mr.  Andrews  states  that  figures  based  upon  reports 
from  42  cities  indicated  an  average  increase  of  40  per  cent  from  1900  to  1910 
in  the  number  of  car-lot  markets  for  perishable  produce,  and  that  according 
to  the  report  of  one  of  the  large  merchant  shippers  of  Jacksonville,  Fla.,  in 
1912,  car-lot  shipments  of  Florida  produce  were  made  to  210  different  cities 
located  in  46  States.  It  would  be  interesting  to  know  what  the  marketing 
facilities  in  those  210  cities  were.  He  further  states  that  on  a  day  in  1912 
cantaloupes  were  quoted  in  New  York  from  California,  Virginia,  and  Qeorgia, 
while  Colorado,  New  Jersey,  Delaware,  and  Maryland  were  also  among  the 
States  sending  cantaloupes  to  this  marked  during  the  same  year,  and  that  Kan- 
sas City's  lettuce  supply  in  1912  was  taken  from  nearby  fields,  and  also  from 
California,  Florida,  New  York,  Louisiana,  Colorado,  Texas,  and  Arkansas,  and 
no  doubt  from  other  States  not  mentioned  in  the  price  quotations. 

It  is  quite  evident,  therefore,  that  a  wholesale  terminal  market  must  have 
space  and  facilities  for  handling  large  quantities  of  produce  brought  to  it  by 
ship  and  ralL 

In  order  for  a  town  or  city  to  have  a  wholesale  terminal  market  the  terri- 
tory which  it  serves  must  be  large  enough  and  populous  enough  to  support  it. 
Some  of  the  largest  cities  might  support  more  than  one  wholesale  market,  but 
it  is  evident  that  a  city  must  be  of  considerable  size  to  support  even  one.  This 
inability  of  the  small  city  to  absorb  wholesale  quantities  and  to  attract  direct 
shipments  of  produce  from  many  distant  places  shows  one  reason  why  food 
prices  are  as  high  in  the  small  cities  as  they  are  in  the  large  cities,  where  their 
distribution  is  more  complicated  and  expenalye. 

By  municipal  terminal  market  we  mean  two  things — the  physical  equipment 
and  the  departmental  control  of  it  The  physical  form  of  a  terminal  market, 
important  as  it  is,  fs  not  so  important  as  the  sysfim  by  which  the  distribution 
is  governed. 

^  Annals  of  the  American  Academy  of  Political  and  Social  Science,  **  Rednclng  the 
cost  of  food  distribntion,"  November,  1918. 
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There  are  two  theories  of  distribution  in  a  large  city  by  terminal  markets — 
the  centralized  and  the  decentralized.  The  first,  as  its  name  signifies,  calls 
for  one  large  terminal  market  in  a  large  city  or  a  considerable  subdivision  of 
a  large  city.  The  other  calls  for  several  distributing  terminal  markets  in  dif- 
ferent parts  of  the  city. 

At  first  glance  it  might  seem  that  many  savings  might  be  made  by  having 
many  terminal  markets  near  the  places  of  consumption,  and  having  the  produce 
brought  to  them  by  rail  or  water  in  carload  or  boat-load  lots.  Probably  this 
would  effect  a  saving  in  trucking  charges  in  some  instances,  and  if  this  were 
the  only  item  of  cost  involved  the  weight  of  favor  would  be  for  decentralized 
markets,  but  the  main  objection  to  such  a  plan  is  that  such  markets  would 
not  attract  either  the  maximum  of  supplies  or  buyers  and  fluctuations  of  prices 
would  prevail.  The  decentralized  system  might  be  good  for  deliveries  but  not 
for  sales. 

It  must  not  be  forgotten  that  the  distribution  of  food  products  differs  from 
the  distribution  of  other  freight,  because  of  the  necessity  of  exposure  for  sale. 
Local  freight  stations  will  serve  to  deliver  freight  to  a  consignee,  but  food 
produce  needs  space  and  appliances  for  the  conduct  of  sales.  Hence  markets 
are  necessary. 

A  wholesale  terminal  market  under  control  of  a  market  department  could 
be  the  center  of  market  news  of  the  greatest  value  to  both  producer  and  con- 
sumer. The  market  department  should  furnish  daily  market  reports  glylng  the 
quantities  of  produce  in  the  market  and  their  prices,  and  also  the  probable 
quantities  within  the  next  week  or  ten  days.  The  information  on  the  day's 
market  and  its  prices  would  be  useful  to  buyers  in  the  city  as  a  check  on 
retail  prices  and  to  distant  shippers  for  comimrison  with  the  prices  their 
goods  brought  Of  course,  such  data  would  not  be  of  much  value  unless  the 
produce  was  graded  and  packed  in  standard  containers.  Uniform  rules  as  to 
grades  and  containers  could  be  adopted  by  the  department  and  published  for  the 
information  of  shippers. 

Facts  upon  which  prediction  of  the  probable  future  supplies  in  the  market  is 
made  could  be  gathered  by  local  agents  throughout  the  country  while  the  crops 
are  growing,  and  by  telegraphic  despatches  from  the  principal  points  of  ship- 
ment Such  information  of  a  few  crops  and  of  the  state  of  the  market  for  such 
<Tops  is  obtained  now  by  private  concerns  at  great  outlay.  One  organization 
is  reported  to  spend  $75,000  annually  for  telegrams  for  this  purpose  and 
another  $25,000.  It  is  evident  that  a  market  n^s  agency  of  this  kind  could 
1>e  operated  best  by  a  bureau  of  the  Federal  Department  of  Agriculture  or  by  a 
•corporation  under  a  Federal  charter,  but  in  default  of  such  a  bureau' under 
Federal  auspices,  a  municipal  market  department  could  do  the  work. 

In  order  to  prevent  the  many  disputes  which  now  make  trouble  between 
shipper  and  consignee,  the  market  department  should  provide  for  the  in^)ec- 
tion  of  any  consignment  on  request,  and  an  official  certificate  of  condition  of 
the  goods  on  arrival. 

A  wholesale  terminal  market  forms  but  a  link  in  the  chain  of  coordinated 
forces  necessary  for  an  abundant  and  cheap  supply  of  food  from  the  planting 
of  the  crops  to  the  sale  to  the  consumer;  but  it  is  the  most  important  link, 
because  of  its  influence  on  both  producer  and  consumer,  giving  the  producer 
information  of  the  kind  and  quality  of  crops  to  plant,  the  best  methods  of 
Xmcking,  grading,  and  transporting,  the  kinds  and  sizes  of  containers,  the  sup- 
ply in  the  market ;  while  it  would  be  of  the  greatest  help  to  the  consumer,  giving 
him  information  of  the  supplies  on  hand,  and  influencing  the  retail  trade  by 
advising  better  methods  of  buying,  storing,  and  selling.     It  stands  midway 
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between  producer  and  cousumer,  and  for  that  reason  is  the  best  point  of  be- 
ginning in  the  general  reform  of  marketing  methods. 

Is  it  not  to  the  interest  of  all  the  people  of  the  cities,  and  therefore  a  func- 
tion of  the  city  governments,  to  see  that  the  way  is  made  clear  for  these  sup- 
plies to  reach  the  people  without  delay,  and  with  as  little  handling  and  reselling 
as  possible?  No  private  individual  or  company  has  the  breadth  of  power 
or  interest  to  unify  the  various  conflicting  forces  for  the  general  public  goorl 
as  has  the  agency  representing  all  the  people  of  the  community. 

I  would  therefore  urge  upon  those  concerned  in  our  city  governments  to 
talte  up  this  subject  in  the  llglit  of  modern  conditions,  study  your  sources  of 
supply,  both  near  at  hand  and  distant,  and  the  agencies  of  transportation 
that  reach  your  gates,  and  see  if  a  way  can  not  be  devised  to  have  the  products 
which  your  people  must  have,  place<l  on  sale  as  soon  as  they  reach  you,  and 
safeguards  Incorporated  in  the  system  that  will  maice  producers  confident 
of  fair  returns  on  goods  sent  to  you.  Many  of  the  cities  of  Europe  have  set 
us  .excellent  examples,  and  have  planned  the  distribution  of  their  food  supply 
as  carefully  as  we  construct  aqueducts  for  our  water  supply.  Berlin,  Munich, 
Frankfort,  and  London  all  have  markets  at  the  transportation  terminals  so 
that  foodstuffs  may  be  sold  immediately  upon  arrival  without  undue  handling. 
The  Halles  Centrales  of  Paris,  perhaps  the  most  famous  of  the  European 
markets,  is  a  large  and  important  center  for  wholesale  dealing,  although  it  is 
not  at  tlie  transportation  terminals.  It  has,  however,  many  excellent  features 
which  make  up  for  this  defect.  Practically  all  these  foreign  markets  have 
sales  at  auction,  conducted  by  licensed  auctioneers,  bonded  to  the  city  and 
forbidden  to  have  any  interest  in  the  buying  and  selling  which  they  conduct, 
other  than  the  fixed  percentage  on  sales  which  they  collect.  I^oducers  desiring 
to  do  so  may  consign  their  goods  to  the  city,  to  be  sold  at  the  market  price  by 
the  auctioneers,  Instead  of  sending  their  goods  to  any  of  the  regular  commis- 
sion dealers.  These  auction  sales  act  as  safety  valves  on  the  market — the 
prices  tliey  bring  are  made  public  and  fix  the  market  prices  of  the  day. 

It  is,  of  course,  not  to  be  assumed  that  we  can  model  our  markets  directly 
on  those  of  any  other  countries,  where  many  factors  and  conditions  are 
necessarily  very  different.  We  can  learn  from  their  experience,  however, 
where  to  look  for  weaknesses  in  our  own  systems,  and  can  gain  some  sug- 
gestions as  to  the  lines  along  which  we  might  improve.  It  is  generally  pretty 
safe  to  assume  that  that  reform  or  improvement  is  most  likely  to  fulfill  its 
purpose  which  is  based  on  existing  economic  conditions,  and  aims  to  increase 
the  efficiency  of  existing  agencies,  rather  than  to  impose  new  principles  and 
ideas  on  unwilling  business  men.  In  seeking  the  weak  spots  we  often  fail  to 
recognize  that  we  have  in  many  lines  developed  efficiency  in  distribution  that 
excites  no  wonder  in  us  because  it  is  so  common.  It  is  a  considerable  accom- 
plishment to  bring  oranges  and  lemons  from  California  to  New  York  and  sell 
them  there  at  retail  for  two  or  three  cents  apiece,  and  bananas  from  South 
America  and  the  West  Indies,  and  sell  them  for  a  cent  apiece  and  less,  not 
to  mention  countless  other  things. 

The  terminal  market  idea  is  not  a  new  thing — not  something  heretofore  un- 
known that  we  desire  to  impose  on  the  business  world.  We  have  in  New  York 
to-d«y  a  terminal  market  at  practically  every  railroad  freight  terminal  in  the 
city.  What  we  lack  is  coordination,  marketing  space,  and  supervision.  The 
term! nails  we  have  were  not  planned  as  markets;  they  have  developed  into  mar- 
kets because  people  have  unconsciously  realized  that  the  terminal  was  the 
place  where  the  primary  marketing  of  foodstuffs  could  be  carried  on  in  the 
most  efficient  and  expeditious  manner,  with  the  result  that  the  bulk  of  it  is  car- 
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ried  on  there  with  amazing  efficiency,  considering  the  facilities  at  hand,  and  at 
the  same  time,  because  of  the  inadequacy  of  those  facilities,  with  enormous 
congestion,  waste,  and  loss  of  products. 

An  extension  of  the  principles  of  our  primary  marketing  in  New  York,  as  now 
carried  on,  would  give  us  in  the  down  town  section,  not  scattered  terminals,  but 
a  large  union  freight  terminal,  into  which  cars  from  all  railroads  could  be  run, 
with  refrigeration,  extensive  platforms  at  which  trucks  could  be  loaded,  and 
wide  spaces  in  which  the  traffic  might  move  without  congestion,  ample  storage 
space,  and  auction  rooms  for  those  desiring  that  method  of  sale.  This  principle, 
which  is  advocated  for  New  York  City,  is  no  less  applicable  to  other  cities  of 
the  country  where  the  number  of  buyers  is  large  enough  to  prevent  combina- 
tions to  control  prices,  and  this  fact  is  gradually  being  realized  by  those  who 
are  studying  and  seeking  to  improve  existing  conditions.  For  example,  in  the 
preliminary  report  of  the  Chicago  Municipal  Markets  Commission,  dated  April 
1914,  this  statement  is  made :  *'  To  a  certain  extent  wholesale  terminal  markets, 
with  modernized  equipment,  and  to  which  all  the  railroads  in  Chicago  can  make 
direct  shipments  of  freight,  are  considered  the  key  to  the  solution  of  the  problem 
oi  the  economic  distribution  of  the  city's  food  supply  from  the  railroad  ter- 
minals to  the  kitchen  of  the  consumer.*' 

In  any  city  the  terminal  market,  to  have  the  most  value,  should  be  not  only 
on  one,  but  in  direct  connection  with  as  many  transportation  lines  as  reach  the 
city,  so  that  freight  cars  could  be  switched  directly  to  the  market  halls,  and 
where  goods  come  by  water,  so  that  they  could  be  unloaded  from  the  shiiis 
directly  into  the  market  buildings.  The  market  buildings  should  be  large 
enough  so  that  goods  need  not  be  h^d  back  for  lack  of  room  to  place  them  on 
sale,  as  sometimes  happens  now  in  New  York  in  the  heavy  seasons.  There 
should  be  ample  storage  room  and  refrigeration  to  prevent  waste  through  spoil- 
age. The  business  in  a  properly  planned  and  located  market  is  bound  to  grow, 
and  it  is  better  to  plan  it  on  an  ample  scale  in  the  first  place  than  to  make  exten- 
sions later,  when  buildings  have  been  constructed  in  the  vicinity  and  property 
has  become  high  in  value.  Many  of  the  foreign  markets  are  very  large,  the 
Halles  Centrales  in  Paris  covering  22  acres,  and  having  cost  some  $10,000,000. 
In  London  Smithfleld  market  covers  about  8  acres,  Deptford  market  30  acres, 
and  Islington  (live  cattle)  75  acres.  Berlin,  in  the  midst  of  the  war,  is  building 
a  terminal  market  costing  $10,000,000.  Food  supplies  come  from  all  over  the 
world  now,  so  that  a  wholesale  market  in  a  great  city  assumes  the  importance 
of  a  stock  exchange,  or  cotton  or  wheat  exchange,  or  other  great  trading  mecha- 
nism. For  that  reason  it  should  be  organized  so  as  to  handle  its  business  on  a 
large  scale  with  the  greatest  economy.  The  time  has  gone  by  for  hit-or-misa 
methods  of  handling  the  food  supplies  of  a  great  city. 

l^he  salutary  influence  of  proper  wholesale  markets  is  not  confined  to  the  dty, 
but  is  perhaps  most  important  in  its  reaction  on  production.  Wholesale  mar- 
keting as  at  present  conducted,  is  a  mystery  to  the  average  citizen,  and  a  dis- 
couragement to  the  farmer.  We  will  never  reduce  food  prices  until  we  en- 
courage the  farmer  to  produce  more,  through  assuring  him  of  the  sale  of  all  he 
can  produce  at  steady,  even  though  low  prices.  It  is  of  far  more  importance 
to  him  to  be  able  to  sell  his  whole  crop  at  moderate  prices  than  to  sell  part  at 
high  prices,  part  at  moderate  prices  and  the  remainder  not  at  all.  In  this  way 
only  can  he  put  his  present  fluctuating  and  hazardous  occupation  on  a  business 
basis.  Some  years  ago  I  was  engaged  in  an  investigation  of  the  reasons  for  the 
decline  in  the  value  of  farm  lands  in  the  State  of  New  York  and  the  abandon- 
ment of  the  farms  by  boys  and  girls  who  crowded  into  the  cities.  The  inquiry 
brought  out  many  reasons,  such  as  Western  competition,  loneliness  on  the  farm. 
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lack  of  amusements,  and  the  like,  but  tlie  most  potent  reason  was  that  the 
farm  did  not  pay  enough  to  ke^  the  ambitious  American  on  It  We  hear 
and  read  contb:iually  the  advice,  "  Back  to  the  farm,"  but  such  advice  is  futile 
unless  the  farm  can  be  made  profitable.  A  further  inquiry  as  to  why  it  did 
not  pay  showed  that  lack  of  marketing  facilities  in  the  cities  added  so  much 
cost  to  the  goods  before  they  reached  the  consumer  that  the  farmer  received  too 
low  a  price  for  his  products,  and  his  business  was  too  hazardous.  Conditions 
have  not  changed  since  that  time,  exc^t  for  the  worse.  The  city  of  Munich  a 
few  years  ago  found  that  the  operation  there  of  a  modern  terminal  market, 
where  the  farmers  of  the  surrounding  country  were  assured  of  steady  sales  at 
moderate  prices,  and  quick  returns  of  cash  for  goods  consigned  to  the  market, 
so  stimulated  production  that  in  one  year  the  market  constructed  was  outgrown 
by  the  business  it  attracted,  and  needed  to  be  doubled  in  size. 

In  the  development  of  our  national  life  a  mutual  duty  exists  between  the  coun- 
try and  the  city.  The  country  must  produce  abundant  and  cheap  food ;  the  dty 
must  provide  facilities  for  selling  it  without  loss.  It  is  one  of  the  great  prob- 
lems before  the  people  to-day  of  national  importance. 


THB  ECONOMIC   TREND   IN   WHOLESALE  METHODS   OF   FRUIT 

DISTRIBUTION. 

By  ARTHUR  R.  RULE, 
Vice  PreMent  and  General  Manager,  North  American  Fruit  Bmchange, 

New  York  City. 

Within  recent  years  the  American  fruit  grower  has  made  an  important  dis- 
covery— a  discovery  that  has  broadened  his  vision  and  lengthened  his  perEq;>ec- 
tlve.  He  has  discovered — himself — ^the  manufacturer — ^merchant  To-day  he 
recognizes  his  orchard  as  a  manufacturing  plant,  demanding  the  skill  of  the 
scientific  expert  He  recognizes  himself  as  the  merchant  upon  whose  shoulders 
rests  the  responsibility  of  shaping  the  course  of  trade  channels. 

Long-established  methods  of  marketing  are  undergoing  radical  readjustment. 

NECESsrrr  fboduced  the  mhwleman,  and  negessftt  euminates  him  when 

HE  BECOMES  UNNECESSARY. 

No  useful  and  progressive  member  of  the  fruit  trade  need  fear  the  trend  of 
economy  in  the  process  of  shortening  the  distance  between  the  producer  and 
consumer,  but  he  must  keep  abreast  of  the  times  to  retain  his  usefulness  to 
society.  Every  useless  or  ineffective  method  or  man  must  be  eliminated,  but 
the  scientific  horticulturist  upon  taking  possession  of  a  run-down  orchard  does 
not  necessarily  apply  the  axe  or  the  dynamite  stick  to  r^nove  aU  the  trees.  He 
prunes,  sprasrs,  cultivates,  top-grafts,  fertilizes,  and  makes  a  perfect  orchard 
of  a  former  wilderness.  Incidentally,  there  may  be  a  very  large  brush  heap 
of  prunings  provided  for  the  fire. 

Valuable  energy  is  wasted  by  some  theorists  who  attempt  to  suddenly  revo- 
lutionize existing  marketing  methods.  They  fail  to  give  the  painstaking  investi- 
gation so  essential  to  a  determination  of  underlying  facts  and  correct  methods. 
We  are  apt  to  occasionally  find  men  who  are  *'  sayers  rather  than  doers  of  the 
word." 

They  are  not  unlike  a  recent  applicant  to  the  Self-Master's  Colony,  at  Eliza- 
beth, N.  J.    This  colony  receives  recruits  from  all  walks  of  life,  in  all  stages 
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and  conditions.  To  recall  tiiem  to  self-mastery  tlie  colony  provides  various 
occupations.  The  applicant  referred  to  had  been  on  a  protracted  spree.  When 
asked  if  he  would  work  on  the  small  farm  of  the  colony  he  declined,  as  his 
strength  would  not  permit.  He  was  also  unfamiliar  with  farm  work.  When 
asked  if  he  could  work  in  the  furniture  shop  he  replied :  "  No,  I  can*t  stand  that 
work;  it  is  too  heavy.  I  can't  make  furniture  anyway."  "CJould  you  serve 
in  the  art  brass  shop?"  "  No,  I  am  not  able  to  do  that  work ;  I  have  never  been 
inside  of  a  brass  works."  "Could  you  help  with  the  ofRce  work — the  book- 
keeping, etc.?"  "No,  I  don't  know  one  book  from  another."  "Then,  what 
can  you  do?"  "  Well,  I  notice  you  have  devotional  meetings  for  the  men  here 
in  the  evenings,  and  I  think  I  could  work  in  there.  I  am  hell  on  testimonp.^* 
Theory  must  be  wedded  to  experience ;  the  fruit  of  such  union  is  progress. 

BENEFITS    OF    INTELUGBNT,    FBACTICAL    INVESTIGATION. 

Progress  and  reform  require  a  certain  amount  of  experiment.  Opposition 
from  the  ultraconservative  element  is  inevitable.  In  some  quarters  experi- 
mental work  is  being  conducted  which  may  correctly  be  termed  socialistic  in 
its  trend.  Each  of  us  has  perhaps  a  different  conception  of  the  meaning  •f  the 
term,  but  the  principle  of  it  is  an  evolution  rather  than  an  end.  We  must 
Remember  that  water  in  seeking  its  level  works  in  and  out  through  various 
byways,  and  one  unfamiliar  with  the  topography  of  the  land  might  mistake  a 
backwater  basin  for  the  main  stream. 

Significant  of  our  national  development  is  the  wise  policy  of  our  Govern- 
ment in  the  creation  of  permanent  commissions  and  bureaus  to  cope  with  the 
complex  problems  of  our  business  and  industrial  life. 

Our  Federal  Trade  Commission,  our  Bureau  of  Foreign  and  Domestic  Com- 
merce, and  Ofiice  of  Markets  and  Rural  Organization  are  typical  of  the  progress 
we  are  making  as  a  Nation.  Painstaking,  practical  investigation  is  made  the 
basis  upon  which  definite  progress  is  made.  Truly  knowledge  is  power.  May 
we  soon  see  a  tariff  commission,  and  may  these  several  branches  of  our  Govern- 
ment become  the  means  through  which  a  great  confidence  may  be  established 
between  our  worthy  business  interests  and  our  National  Government.  Busi- 
ness must  accept  its  share  of  responsibility  for  the  suspicions  of  the  past,  but 
the  time  has  come  for  a  new  understanding  and  a  clean  slate. 

We  talk  of  a  world  market  for  our  immense  and  increasing  crops,  and  then 
we  drop  a  tear  of  sympathy  for  our  Federal  Trade  Commission,  when  at  the 
head  of  a  list  of  questions  it  has  submitted  to  American  exporters  we  read  this 
inspiring  paragraph : 

Irrespective  of  your  opinion  as  to  whether  the  law  does  or  does  not  prohibit 
combinations  or  cooperative  organizations,  solely  for  export  business,  among 
American  manufacturers  or  producers  by  common  selling  agencies  or  by  other 
means,  please  give  the  reasons  why  you  think  such  organizations  are  or  are  not 
in  the  public  interest. 

If  we  are  to  find  a  world  market  for  our  products,  we  must  know  what  the 
law  does  or  does  not  prohibit,  and  I  say  Godspeed  to  the  Federal  Trade  Com- 
mission in  its  investigatioiis. 
Our  Nation  is  being  referred  to  commercially  as  "  The  Un-United  States.*' 
We,  of  little  fkith  in  each  other,  can  never  move  the  mountains  that  bar  our 
pathway  to  world-trade  development  Bxporters  of  food  products  to-day  do  not 
know  where  they  stand  with  relation  to  the  law.  A  Moees  of  our  Department 
of  Justice  must  come  down  out  of  the  Sinai  of  uncertainty  and  reveal  himself 
to  the  people. 
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Fruit  exporters,  punished  by  the  blind  competition  or  commercial  anarchy 
of  the  past,  through  which  some  shipments  to  foreign  countries  failed  to  return 
even  the  cost  of  transportation,  are  seelclng  a  way  to  cooperate  and  bring  about 
some  stability  to  the  business ;  but  they  are  afraid  of  each  other,  and  they  are 
afraid*  of  the  uncertainty  of  the  law. 

Their  plight  is  not  unlike  that  of  the  small  boy,  who,  upon  being  spanked  by 
his  mother,  retreated  under  the  house.  His  mother  awaited  the  father's  return 
to  bring  him  out,  and  when  father  arrived  and  proceeded  to  crawl  under  the 
house  he  was  greeted  with  this  exclamation,  "  Hello,  Pop,  is  she  after  you,  too?" 

To  emphasize  the  Importance  of  this  phase  of  our  subject  It  Is  but  necessary 
to  refer  to  the  records  of  our  Bureau  of  Foreign  and  Domestic  Commerce  for 
statistics  showing  the  hundreds  of  thousands  of  pacluiges  of  apples,  citrus 
fruits,  dried  fruits,  etc.,  that  have  been  marketed  within  the  past  two  or  three 
.years,  regardless  of  such  obstacles  as  high  tariffs,  transportation  rates,  and 
Irregularity  of  steamship  service  in  the  principal  cities  of  South  America,  South 
Africa,  Australia,  and  the  Orient,  to  say  nothing  of  the  Immense  quantities  of 
these  products  which  we  have  for  many  years  been  selling  In  European  markets. 

If  the  Immense  and  Increasing  crops  of  apples  and  citrus  fruits  produced  In 
this  country  are  to  return  to  the  producer  any  reasonable  revenue  on  his  Invest- 
ment, It  is  imperative  that  the  foreign  outlet  be  developeil  and  stabilized.  Rea- 
sonable combinations  among  exporters  must  be  permitted ;  In  fact,  aided.  The 
investigational  work  now  being  conducted  by  the  Department  of  Agriculture  in 
foreign  markets  should  be  prolific  of  good. 

BUREAU  OF  BUSINESS  EFFICIENCY  IS  NEEDED. 

I  submit  that  under  the  conservation  of  natural  resources,  and  with  direct 
application  to  the  fruit  business  In  all  Its  divisions,  there  Is  needed  a  bureau  of 
business  efficiency  to  be  operated  by  our  National  Government  on  lines  similar 
to  those  of  other  governmental  departments  which  aid  the  producer. 

We  conserve  our  forests,  our  mines,  our  latent  energy,  why  not  conserve 
active  energy,  reduce  the  waste  in  the  work  of  the  people?  It  Is  not  a  well- 
adjusted  engine  that  saves  In  the  boiler  and  wastes  at  the  cylinder.  We  must 
seek  the  leaks. 

To  Illustrate,  I  have  received  carefully  compiled  statistics  from  the  traffic 
department  of  one  of  the  most  prominent  fruit  growers'  organizations  In  the 
United  States  showing  the  following  figures,  which  may  be  considered  typical : 
In  the  shipping  season  of  1912,  out  of  a  total  of  1^75  cars  shipped  there  was 
collected  on  306  overcharges  $4,691.05,  an  average  of  $3.41  per  car  shipped,  or 
$15.33  per  claim.  Complete  record  was  not  kept  of  total  number  of  under- 
charges, but  there  were  76  recorded  and  probably  more  existed.  Records  on 
this  season's  sales  of  cars  after  arrival  In  the  markets  show  at  least  75  per  cent 
of  the  freight  bills  Incorrect  through  undercharges  or  overcharges. 

Investigation  among  the  great  mass  of  business  corporations  and  firms  will 
disclose  among  many  of  them  Inefficient  systems,  costly  errors,  and  wastes.  The 
efficient  organizations,  through  their  dally  trading  Intercourse  with  the  ineffi- 
cient, must  carry  a  large  share  of  the  burden;  as  witness,  for  instance,  the 
immense  detail  of  checking  that  is  thrown  upon  the  traffic  departments  of  the 
various  shippers  to  avoid  not  only  freight  overcharges  but  in  the  case  of  com- 
mission dealers,  who  must  equally  protect  themselves  against  undercharges,  in 
view  of  the  fact  that  the  commission  dealer  la  compelled  to  pay  undercharges 
at  any  subsequent  date  regardless  of  the  fact  that  he  may  have  remitted  to  his 
client  on  the  basis  of  the  Incorrect  bill  and  may  have  no  recourse  against  him. 
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A  few  days  ago  I  opened  a  telegram  containing  17  words.  I  ran  my  pencil 
through  seven  superfluous  words  which  had  been  conveyed  over  the  wires — 
an  utterly  useless  burden  and  expense.  There  are  literally  thousands  of  ni|^t- 
letter  telegrams  exchanged  between  cities  that  have  overnight  mail  service. 

To  summarize,  we  need  no  more  graphic  illustrations  of  the  need  of  a  bureau 
of  business  efficiency  than  to  cast  our  eyes  over  the  record  of  commercial  fidl- 
ures  as  compiled  by  the  commercial  agencies.  Many  of  these  business  oit^- 
prises  might  have  been  saved  through  a  proper  cooperation  from  a  bureau  of 
business  efficiency.  This  burden  of  loss  and  wasted  energy  is  borne  by  those 
efficient  concerns  that  do  not  fail,  and  the  figures  appear  in  their  lists  of  bad 
accounts.  The  bill  for  all  this  waste  is  paid  by  just  two  people— the  pro- 
ducer and  the  consumer.   There  is  no  way  of  escape. 

Our  Interstate  Commerce  Conunlssion  pointed  out  to  our  railroads  practical 
ways  and  means  of  reducing  waste  and  conserving  energy. 

The  American  business  man,  through  his  credit  association  and  through  other 
means,  has  already  attempted  to  do  for  himself  and  for  his  associates  a  part 
of  this  work  of  bringing  all  business  to  a  higher  plane  of  efficiency,  and  the 
progressive  business  element  of  this  country  would  welcome  sane,  practical  co- 
operation from  the  Government  in  the  elimination  of  waste.  The  maidiiimy 
of  distribution  is  entitled  to  as  much  attention  by  our  Oovemm^it  as  the  ma- 
chinery of  production.  It  has  been  said,  "  Wise  is  that  man  who  is  aware  of 
the  things  he  does  not  know." 

THE  PBODUCEBS*  PBIKABT  BBSFONSIBILrrT. 

The  foundation  on  which  successful  fruit  marketing  is  based  is  that  of  scien^ 
tific  production  and  preparation  of  the  product  for  the  market  The  salesman 
can  not  correct  the  producer's  error. 

Growers  must  organize  that  they  may  build  and  operate  packing  plants  to 
standardize  their  products,  and  cold  storages  to  insure  delivery  in  perfect 
condition.  The  Office  of  Markets  and  Rural  Organization  and  the  various 
State  farm  bureaus  may  further  expand  and  coordinate  their  efforts  in  organis- 
ing producers. 

WOSLD-WIDB  DEVELOPMENT  AND   COOPERATION   AMONG  PBODUCEBS. 

Cooperation  Is  now  spoken  in  every  civilized  tongue.  American  producers 
are  afire  with  it  "  From  everyone  according  to  his  ability ;  to  everyone  ac- 
cording to  his  needs,"  or  deserts.  This  latter  idea  we  see  illustrated  when 
the  county  inspectors  enter  a  grower's  orchard  and  spray  or  destroy  diseased 
trees  at  the  grower's  expense  for  the  protection  of  the  community. 

Cooperation  is  generally  accepted  as  the  solution  to  the  producer's  problem, 
but  cooperation  that  stops  within  the  borders  of  the  grower's  association  or 
sales  organization  fails  of  its  full  fruition. 

If  we  accept  the  principle  of  cooperation  at  its  face  value  we  find  that  its 
greatest  benefits  are  obtained  through  Its  broadest  application;  and  there  is 
even  such  a  thing  as  the  experienced  wholesale  fruit  handler  supplying  a  com- 
munity of  growers  not  only  with  the  most  expert  advice  on  methods  of  prepar- 
ing the  product  for  the  market  but  we  have  come  to  discover  that  the  progres- 
sive business  element  in  the  wholesale  fruit  trade  freely  admits  and  contributes 
to  the  correctness  of  the  principle  of  cooperation  among  growers.  It  is  a  fact 
that  many,  many  thousands  of  dollars  have  been  contributed  willingly  and 
freely  by  progressive  men  in  the  wholesale  marketing  division  of  the  fruit  busi- 
ness to  organize  and  educate  the  grower  in  improving  transportation  conditions 
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and  in  other  ways.  This  action  need  not  be  credited  to  purely  altruistic  mo- 
tives, but  the  good  effect  upon  the  industry  is  nevertheless  apparent 

In  various  producing  sections  we  have  contrasted  in  our  work  the  nonprofit 
organization  with  the  stoclc  company  form,  each  Illustrated  by  some  of  the 
oldest  and  most  substantial  growers*  organizations  in  this  country.  In  the 
cooperative  organization  there  is  necessarily  some  political  element  in  the 
government  of  the  organization's  affairs.  Changes  in  management  or  admin- 
istration may  result  through  causes  other  than  apply  to  the  strictly  business- 
like conduct  of  its  affairs. 

For  the  stock  company  form  of  organization  it  may  be  said  that  with  con- 
tinuity of  management  and  administration  there  is  developed  a  stability  most 
desirable  from  a  business  standpoint  The  experience  acquired  by  its  officers 
in  handling  the  affairs  of  such  an  organization  tends  to  minimize  errors,  the 
cumulative  value  of  experience  asserting  itself. 

Any  method  of  crop  marketing  that  fails  to  recognize  the  ground  principles 
of  providing  machinery  through  which  all  markets  may  be  reached  is  doomed 
to  ultimate  failure. 

PBACTICAL  OOOPEBATION   BETWEEN    WIDELT-BCATTEBED  PBODUCINO  COMMUNITIES. 

The  Northwestern  apple  grower  with  an  active  business  season  of  approxi- 
mately six  months  is  confronted  with  a  serious  problem  when  he  attempts  to 
establish  a  dependable  sales  representation  throughout  the  markets  of  the 
country.  He  needs  the  best  of  talent  during  the  rush  of  his  active  marketing 
season.  He  needs  to  be  relieved  of  that  expense  after  the  crop  is  sold.  Elven 
though  the  volume  of  business  crowded  into  the  six  months  might  permit  the 
carrying  of  the  entire  force  through  the  idle  season  until  the  next  crop  is 
ready  to  harvest,  such  a  plan  is  extravagant,  not  only  in  its  expense  but  the 
idleness  of  the  salesmen  during  the  no-crop  period  impairs  their  usefulness. 
An  unused  tool  rusts. 

The  same  problem  confronts  the  grape  grower  of  Michigan,  the  onion  grower 
of  Texas,  the  citrus  grower  of  Florida,  and  the  asparagus  grower  of  South 
Garolina  in  a  more  or  less  acute  form.  These  producers  have  been  given  the 
pattern  of  the  cooperative  growers'  organizations  of  California  which  they 
accept  as  an  ideal  but  they  are  compelled  to  cut  their  pattern  to  the  doth. 
Thus  various  communities  of  fruit  or  vegetable  growers  are  individually  un- 
able to  afford  the  character  of  service  they  desire,  but  the  remedy  is  so  simple 
it  is  at  once  obvious.  The  principle  of  cooperation  that  brings  growers  together 
may  bring  associations  together,  and  that  same  principle  may  bring  growers' 
exchanges  and  large  shipping  organizations  together.  For  the  past  five  years 
there  has  been  established  just  such  a  central  exchange  for  the  use  of  such 
organizations. 

Working  together  through  this  central  exchange  are  found  organizations  of 
varied  t3rpes — ^purely  cooperative,  stock-company  form,  and  purely  commercial 
enterprises.  Under  this  plan  idleness  in  the  central  sales  organization  through 
inactive  shipping  seasons  is  entirely  eliminated.  Twelve  months*  full  operation 
is  obtained  keeping  every  unit  in  dally  touch  with  the  buying  demand  of  the 
country,  and  a  discipline  of  the  highest  order  is  maintained  throughout  the 
organization.  The  producer  pays  for  service  only  as  he  uses  it ;  his  cost  stops 
the  moment  his  crop  is  sold ;  he  pays  for  no  idle  season,  no  dull  months.  Other 
shippers  in  other  sections  with  varying  seasons  provide  a  continuous  business 
the  year  round.  The  highest  efficiency  and  the  lowest  cost  to  the  producer  go 
hand  in  hand. 

The  principle  having  proven  itself  sound  and  efficient  in  practice,  the  further 
extension  of  the  idea  embracing  larger  units  of  tonnage  has  been  developed 
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through  the  formation  of  a  mutual,  nonprofit  sales  agency  handling  a  volume 
of  approximately  40,000  carloads  of  perishable  fmlts  and  vegetables  per  annum. 
This  organization  I  was  instrumental  in  bringing  about  with  others  in  the 
year  just  closed.  We  thus  see  a  greater  expansion  and  utilization  of  the  coop- 
erative idea  than  ever  before. 

THE  COiNSUMKB  THE  FOUNDATION  OF  ALL  DEMAND. 

The  American  fruit  grower  has  not  lost  sight  of  the  fact  that  he  Is  a  mer- 
chant, and  he  is  learning  the  lesson  so  long  and  so  persistently  taught  by  man- 
ufacturers that  the  consumer  must  be  recognized  as  the  foundation  of  all 
demand.  When  we  consider  cooperation  we  naturally  recognize  the  sovereign 
grower  as  the  master  element,  but  in  the  final  analysis  we  discover  that  the 
consumer  is  king.  His  wants  must  be  catered  to.  The  grower  with  his  fine 
assortment  of  rare  varieties,  grown  as  even  the  optimistic  lithographer  of  the 
catalogue  never  dreamed,  brings  his  fruit  to  market  and  puts  his  product  up  to 
the  supreme  court — the  imperial  consumer — and  he  sadly  returns  home  to  top 
graft  his  trees,  to-  Spitzenbergs,  Winesaps,  or  some  other  favorite. 

With  the  merchant's  instinct  the  progressive  fruit  grower  does  not  fully 
agree  with  the  philosopher  who  said,  in  effect,  that  if  you  make  a  better  mouse- 
trap, or  construct  a  finer  fiddlestick,  and  live  even  in  Oshkosh,  that  the  world 
will  construct  a  macadamized  highway  to  your  front  door.  Our  merchant 
fruit  grower  recognizes  the  necessity  for  manufacture  of  the  best  of  products, 
and  he  follows  this  up  not  only  by  delivering  the  fruit  into  the  world's  markets 
in  perfect  condition,  but  he  goes  to  the  consumer's  front  door,  enters  his 
library  through  the  medium  of  the  magazine  and  the  daily  papers,  rides  with 
him  in  the  subway  and  elevated  cars  through  tho  medium  of  color-plate  display 
cards,  and  Insistently  impresses  the  perfection  of  his  product. 

Consumers  are  being  educated  to  discriminate  in  the  selection  of  varieties, 
in  the  multitude  of  ways  in  which  fruit  may  be  used.  The  health  giving  and 
medicinal  qualities  are  being  clearly  emphasized.  A  larger  consumption,  through 
the  introduction  of  original  packages  into  the  homes,  is  being  largely  developed. 
The  consumer's  enlightenment  is  essential  if  he  is  to  be  induced  to  use  larger 
quantities  and  greater  varieties  of  fruit. 

The  opening  of  this  new  field  for  publicity  has  aroused  advertising  agencies 
to  offer  volumes  of  advice,  and  their  unfamiliarity  with  the  intricate  peculiari- 
ties of  the  highly  perishable  character  of  the  product  has  resulted  in  some 
amusing  ideas  being  offered. 

The  experience  is  not  unlike  that  of  Upshaw,  the  Georgia  temperance  lec- 
turer, who,  while  on  a  lecture  tour,  stopped  with  friends  in  Mobile.  The 
little  girl  in  the  family  had  two  very  beautiful  little  kittens.  Mr.  Upshaw 
asked  their  names.  She  replie^l,  "Tom  and  Jerry."  In  shocked  surprise  Mr. 
Upshaw  said,  "Why,  my  little  girl,  they  are  awful  names  to  give  such  nice 
kittens.  Why  don't  you  call  them  Cook  and  Peary?"  She  replied,  "Mr.  T'i>- 
shaw,  these  are  not  polecats." 

The  specialist  in  fruit  advertising  is  essential.  He  must  closely  study  the 
problem  of  supply  and  demand  in  all  its  sudden  and  surprising  changes — 
the  relation  of  various  competing  crop  seasons.  The  bigger  fruit  advertisers 
do  employ  such  experts.  Campaigns  of  publicity,  both  national  and  local,  are 
being  conducted  with  a  marked  effect  on  consumption. 

A  pioneer  movement  in  systematic  advertising  of  peaches  was  started  while 
the  recent  crop  was  being  har^'ested.  In  this  work  the  Oflice  of  Markets  and 
Rural  Organization  gave  practical  and  effective  aid  through  an  appeal  to  the 
retailers  of  the  various  large  cities  to  handle  larger  quantities  in  original 
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packages  at  smaller  profits.  The  housewives*  leagues  and  women's  clubs  of 
the  various  eastern  cities  cooperated  with  the  movement  through  the  formation 
of  canning  clubs  and  by  widespread  publicity  appealing  to  housewives  to  center 
their  buying  during  the  height  of  the  peach  crop  movement,  basing  such  advice 
on  the  daily  telegraphic  statistical  information  furnished  by  the  Office  of 
Markets  and  Rural  Organization. 

We  are  thus  brought  to  the  conclusion  that  cooperation  is  the  trend;  that 
its  boundaries  are  unlimited ;  that  sane,  open-minded  investigation  with  public- 
ity create  knowledge;  that  knowledge  breeds  confidence;  that  confidence  is 
the  foundation  of  all  successful  enterprise.  We  may  still  employ  the  first  com- 
mand of  all  creation,  "  Let  there  be  light."  Then  all  the  forces  of  the  industry 
will  know  the  truth,  and  the  truth  shall  make  them  free  in  the  service  of 
mankind. 


INFLUENCE  OF  SUPPLY  ON  PRICES. 

By  A.  U.  CHANEY, 
€^enerdl  Manager,  American  Cranberry  Bwchange,  New  York  City. 

My  experience  has  been  confined  largely  to  the  marketing  and  distribution 
of  fresh  fruits,  and  to  these  I  shall  apply  my  subject. 

The  price  of  foods  that  are  considered  prime  necessities,  such  as  grain* 
potatoes,  meat,  eggs,  butter,  etc.,  I  believe  to  be  less  easily  influenced  by 
the  supply  and  much  less  by  the  weath^  than  of  fresh  fruits  that  are  con- 
sidered luxuries,  such  as  strawberries,  peaches,  pineapples,  cranberries,  apples, 
grapefruit,  oranges,  etc.  We  must  concede  that  the  market  price  of  any  arti- 
cle is  determined  by  the  law  of  supply  and  demand.  The  demand,  I  believe, 
affects  the  price  on  fresh  fruits  more  quickly  than  the  supply.  Then  let  us 
first  discuss  what  infiuences  the  demand. 

The  demand  for  fresh  fruits  is  influenced  by  weather  conditions,  quality, 
and  appearance,  packing,  container,  advertising,  stability  of  market,  and  the 
price. 

The  weather  is  often  a  greater  factor  than  the  price  in  creating  or  retarding 
the  demand  to  an  abnormal  degree.  For  example,  lemons,  cantaloupes,  straw- 
berries, etc.,  are  in  greater  demand  when  the  weather  Is  hot;  whereas,  apples, 
cranberries,  sweet  potatoes,  cabbage,  etc.,  enjoy  the  greatest  demand  in  cool 
weather.  Ask  almost  any  market  expert  to  hazard  an  opinion  as  to  the  probable 
market  price  of  fresh  fruits  even  as  much  as  one  week  ahead  and  he  usually 
prefaces  his  answer  by  providing  for  weather  conditions.  The  United  States 
Weather  Bureau  is  of  invaluable  assistance  to  marketing  men  by  the  issuing  of 
dependable  weather  predictions  a  few  days  In  advance.  I  hope  the  time  is  not 
far  distant  when  the  Weather  Bureau  will  be  able  to  look  farther  into  the  future 
and  give  us  reliable  predictions  two  weeks  in  advance.  In  determining  the 
proper  price  for  future  deliveries  normal  weather  conditions  only  should  be 
considered. 

The  quality  and  appearance  of  fresh  fruit  more  easily  infiuences  the  desire 
of  the  consumer  than  the  price.  The  desire  seems  to  be  more  easily  created  by 
sight  than  by  taste.  Quality  and  packing  of  fresh  fruit  Is  of  such  importance 
that  proper  standards  of  quality  or  grading  of  all  varieties  of  fruit  and  produce 
should  be  established,  either  by  the  Government  or  by  growers  or  trade  organi- 
zations.   Producers  everywhere  should  be  educated  to  the  supreme  importance 
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of  quality  and  appearance.  Fruit  should  be  picked  in  prime  condition,  and  it 
should  be  stored  and  packed  so  that  it  will  reach  the  consumer  while  it  is 
attractive  and  sound. 

Good  packing  influences  the  demand  decidedly.  The  highest  quality  of  fruit 
often  has  a  large  per  cent  of  its  value  wasted  by  careless,  improper  packings 
even  though  packed  in  proper  packages.  Much  of  the  trouble  is  caused  by  lact 
of  knowledge  of  how  to  pack  properly.  Especially  is  this  true  among  small 
growers.  Much  of  it  is  caused  by  growers*  inability  to  secure  experienced* 
trained  packers.  This  is  especially  true  in  new  producing  districts.  Some  of  tho 
poor  packing  is  caused  by  the  lack  of  appreciation  of  the  producer  as  to  its  im- 
portance, and  coupled  with  this  is  his  desire  to  pack  cheaply,  and  such  an 
offender  usually  disregards  advice  until  he  has  tried  out  all  markets  and  various 
sales  agents  in  an  effort  to  get  full  price  for  cheaper  packing.  To  some  degr**e 
every  shipment  of  poorly  packed  fruit  reduces  the  value  of  all  receipts  of  simi- 
lar fruit  in  the  market  that  it  reaches. 

The  container  should  be  such  as  will  best  insure  the  safe  transportation  of  its 
contents,  be  of  convenient  size,  and  be  neat  and  clean  in  appearance,  and  when 
opened  it  should  so  display  its  contents  as  to  attract  the  consumer's  attention. 
The  necessity  of  national  standardization  of  containers  is  constantly  growing  in 
importance.  Standards  of  measure  greatly  vary  in  different  States  and  commu- 
nities. Shipments  of  the  same  commodity  may  reach  a  market  like  New  York 
City  on  the  same  day  from  many  different  States,  packed  in  almost  as  many  dif- 
ferent styles  or  sizes  of  containers,  according  to  the  custom  or  State  laws. 
Under  such  chaotic  conditions  proper  prices  can  hardly  be  determined  and  un- 
necessary annoyance  and  waste  of  values  is  the  natural  result  The  last 
United  States  Congress,  influenced  by  the  urgent  solicitation  of  the  United  States 
Bureau  of  Weights  and  Measures  and  various  growers  and  trade  associations, 
enacted  a  national  mandatory  barrel  law,  giving  us  a  standard  barrel  for  all 
fruits  and  vegetables.  I  trust  this  is  the  forerunner  of  a  national  standard  con- 
tainer for  all  fresh  fruits. 

The  advertising  feature  affecting  demand  is  of  more  importance  than  many 
producers  and  dealers  appreciate.  The  seasons  for  some  of  our  very  best  fruits 
are  short,  and  often  they  are  half  over  before  a  large  part  of  the  consuming 
public  knows  or  realizes  what  fruits  are  "in  season."  A  great  many  retail 
dealers  fail  to  buy  or  display  a  variety  of  fruit  until  they  begin  to  have  call  for 
It  from  the  consumer.  Often  this  is  the  sole  cause  of  slack  demand  and 
abnormally  low  prices  during  the  first  part  of  the  season.  By  advertising  at  the 
proper  time  in  ways  that  will  attract  the  notice  of  retailers  and  consumers  the 
demand  is  greatly  increased. 

The  stability  of  market,  when  possible  to  secure  it,  I  believe  goes  further  to- 
ward encouraging  the  Jobber  and  retailer  to  push  sales  and  take  special  interest 
in  a  fresh  product  than  anything  else.  It  is  my  observation  that  the  consump- 
tion of  fresh  fruit,  perhaps  more  than  anything  else,  increases  according  to  the 
degree  the  sale  is  pushed.  The  rapidly  increasing  crops  of  fruits  makes  it  im- 
perative that  a  demand  be  created  that  is  far  beyond  the  natural  call.  There 
is  a  vast  difference  between  the  sale  of  fruit  which  the  dealer  simply  has  for 
sale  for  those  who  come  to  inquire  for  it  than  there  is  for  the  fruit  which  the 
Jobbers  must  dispose  of  by  sending  out  salesmen  to  solicit  orders  from  retailers, 
because  in  addition  the  salesman  must  inform  the  retailer  as  to  wliat  is  in  the 
market  and  what  is  due  to  arrive  soon,  and  whether  the  retailer's  clerks  in  turn 
{Should  solicit  the  consumers'  consideration.  The  Jobber  and  retailer  are  the 
natural  acting  salesmen  for  the  producer,  and  on  these  salesmen's  efforts  the 
growers'  Interest  depends.  They  are  the  necessary  connecting  links  between  the 
producer  and  consumer.    The  interest  they  take  in  pushing  the  sale  of  fresh 
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fruits  is  naturally  influenced  by  the  certainty  of  their  remuneration.  The 
smallest  liability  to  loss  and  the  greatest  certainty  of  a  moderate  profit  Interest 
them  more  quickly  and  certainly  than  the  possibllly  of  large  profits,  coupled 
with  the  danger  of  serious  losses.  They  are  in  the  position  of  a  certain  United 
States  Congressman  who  had  been  a  leading  attorney  in  his  home  district.  A 
friend  asked  him  how  he  could  afford  to  give  up  his  law  practice  for  a  Con- 
gressman's salary.  He  answered :  "  The  salary  is  almighty  regular.**  Dealers 
are  often  severely  criticized  for  charging  seemingly  exorbitant  profits  on  fresh 
fruits.  The  frequency  of  violently  fluctuating  values,  heavy  shrinkages,  causing 
such  a  large  per  cent  of  loss,  makes  margins  which  appear  unreasonable 
necessary. 

Large-  corporations  or  organizations  and  close  cooperation  among  both 
growers  and  Jobbers  in  order  to  regulate  the  supply  and  distribution  so  that  all 
fresh  fruit  and  produce  may  reach  the  consumer  while  in  prime,  palatable  and 
attractive  condition,  giving  the  consumer  true  value,  instead  of  wasty,  decayed 
and  an  unsatisfactory  food,  would  tend  to  establish  this  market  stability, 
broaden  distribution,  increase  the  interest  of  dealers,  greatly  increase  con- 
sumption, and  reduce  the  present  necessary  margin  of  profit  or  cost  between 
producer  and  consumer  more  than  any  other  system.  One  salesman  for  a  large 
Jobbing  house  distributing  a  full  line  of  fruit  and  produce  could  easily  visit 
80  city  retail  dealers  in  a  single  day  and  fully  inform  each  of  the  80  concerning 
all  fruits  and  produce  in  the  market  and  due  to  arrive.  Moreover,  he  could 
take  orders  from  each  of  the  80  for  delivery  on  the  following  day.  One  to 
three  trucks  could  make  deliveries  to  the  whole  80  on  a  single  trip.  To-day  in 
our  large  market  centers  each  of  these  30  retailers  must  go  to  the  market  and 
send  or  take  his  truck  and  secure  and  haul  his  own  supplies  for  the  day. 
This  system  takes  the  valuable  time  of  the  80  retailers  from  their  stores  and 
80  trucks  to  do  the  work  that  one  salesman  and  from  one  to  three  trucks 
could  do  better.  Mr.  Retailer  can,  if  he  wishes,  and  often  does,  buy  his  sup- 
ply from  second-hand  dealers,  from  what  is  known  as  a  wagon  peddler,  who 
has  bought  a  load  of  truck  on  the  market  and  peddles  it  out  to  retail  dealers 
for  such  profit  as  he  can  command.  Such  retailers  must  be  content  to  have  "  on 
sale  **  the  limited  assortment  which  he  can  secure  from  the  peddler  wagon.  To 
economize  time  Mr.  Retailer,  who  goes  to  the  market  often,  makes  two  trips  a 
week  and  plans  to  buy  a  sufficient  supply  to  last  until  the  next  regular  trip, 
thus  causing  what  is  known  as  the  "  big  days  **  on  a  market  NaturaUy,  such 
a  system  does  not  insure  a  full  daily  supply  of  strictly  fresh  stocks  in  the 
retail  places.  Much  of  the  fruit  is  shipped  from  the  producing  point  to  what 
are  known  as  "  receivers  **  in  our  large  centers  and  then  sold  by  the  receivers 
through  independent  auctions  to  Jobbers  and  then  by  the  Jobber  it  is  sold  to 
either  the  retailer  who  comes  to  the  market  and  buys  and  takes  away  his  sup- 
plies, or  to  the  wagon  peddlers,  who  in  turn  sell  to  the  retailers,  who  in  turn 
sell  to  the  consumers.  How  much  more  simple  and  economical  in  time,  expense, 
profits,  and  how  much  less  deterioration  would  take  place  if  the  fruit  or  pro- 
duce could  be  shipped  to  large  Jobbing  houses  in  the  first  instance  and  by  them 
sold  and  delivered  direct  to  retail  dealers. 

Right  here  is  where  I  believe  the  present  system  of  marketing  in  great  cen- 
ters is  out  of  date  and  economically  wrong.  I  believe  the  auction  system  is  our 
greatest  disturber  of  market  stability  and  does  little  to  encourage  trade  or  con- 
sumption. Indeed,  more  modem  methods  should  be  fostered.  The  fruit-grow- 
ing industry  has  increased  in  a  few  years  to  enormous  proportions,  but  mar- 
keting and  distributing  facilities  have  not  kept  pace  with  this  growth,  so  the 
industry  is  suffering  great  waste  and  loss  for  lack  of  proper  marketing  equip- 
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ment.  Because  of  the  perishable  nature  of  fruit  and  because  the  industry  haa 
been  considered  a  peddler's  job  the  large  capitalists  have  not  been  attracted 
to  it  as  they  have  to  meat,  grain,  etc.  This,  I  l^elleve,  is  what  the  industry  is 
in  great  need  of  and  should  be  encouraged. 

The  price  is  perhaps  the  last  but  not  the  least  item  to  consider  in  influencing 
demand.  The  desire  for  our  fruits  must  first  exist  in  the  mind  of  the  consumer, 
and  then  the  price  must  be  within  his  means  to  insure  his  purchase,  ami  it  must 
be  in  proper  relation  to  values  of  competitive  foods.  The  question  of  the  high 
or  low  price  of  food  is  a  psychological  one,  and  the  haphazard,  random  state- 
ments fi-equently  appearing  in  the  newspapers  and  magazines  that,  at  best,  deal 
only  in  generalities  and  seldom  touch  the  facts  as  applied  to  fruits,  is  one  of  the 
factors  in  destroying  demand,  because  the  consumer  assumes  through  repeated 
reading  that  a  commodity  is  high  when  in  reality  It  Is  low.  There  is,  however, 
always  a  high  point  in  values,  where,  if  it  Is  reached,  the  consuming  masses 
will  turn  to  substitutes  and  a  later  reduction  in  price  will  seldom  bring  back  the 
consumers'  favor  during  that  season.  Marketing  men  generally  understand 
the  serious  danger  of  a  high  price  diverting  consumption  away  from  their 
product  For  example,  during  the  cranberry  season  of  1912  I  addressed  the 
following  query  to  200  retail  dealers  throughout  the  United  States :  "  Suppos- 
ing the  retail  price  of  cranberries  is  8i  cents  per  quart,  or  8  quarts  for  25  cents — 
please  state  what  reduction  In  your  sales  would  result  from  advancing  the 
price  to  10  cents  per  quart,  12i  cents  per  quart,  15  cents,  and  25  cents."  I  re- 
ceived 92  replies  and  from  20  different  markets  located  in  16  different  States. 
The  average  of  these  replies  showed  that  the  estimated  percentage  of  decrease 
of  sales  as  price  advanced  was  as  follows : 
Advance  from  8i  cents  to  10  cents  per  quart  reduce  sales  12  per  cent 
Advance  from  10  cents  to  12)  cents  per  quart  reduce  sales  23  per  cent 
Advance  from  12)  cents  to  15  cents  per  quart  reduce  sales  37  per  cent 
Advance  from  15  cents  to  20  cents  per  quart  reduce  sales  07  per  cent 
^his  same  inquiry  was  made  by  the  Hon.  John  A.  Gaynor,  of  Grand  Rapids, 
Wis.,  a  prominent  cranberry  grower,  to  100  retailers  in  the  State  of  Wisconsin 
in  1906,  with  the  following  result:  Advance  from  10  cents  to  12)  cents  per 
quart  reduced  sales  49  per  cent ;  advance  from  12)  cents  to  15  cents  per  quart 
reduced  sales  74  per  cent 

The  difference  between  Mr.  Gaynor's  figures  of  1906  and  my  own  of  1912 
may  be  because  of  Increased  regular  cranberry  consumers  in  the  later  year,  or 
by  the  difference  in  the  purchasing  power  of  the  dollar. 

The  supply  is  not  appreciably  affected  by  price,  except  as  prices  reach 
abnormally  high  levels  and  draw  supplies  from  remote  sections,  or  by  abnor- 
mally low  prices  diverting  away  from  a  given  market  supplies  intended  for 
it  retarding  shipments  or  preventing  shipments  altogether  by  the  price  being 
below  the  cost  of  packing,  transportation,  and  marketing  expenses.  A  de- 
creased supply  is  less  likely  to  cause  an  advance  than  an  increased  supply 
will  cause  a  decline.  The  price  may  be  so  adversely  affected  by  the  supply 
of  fresh  fruit  and  vegetables  being  thrown  on  the  market  in  excess  of  the 
demand,  that,  in  order  to  secure  and  insure  any  stability  of  price,  the  control, 
or  partial  control,  of  the  supply  seems  absolutely  necessary,  and  so  necessary 
that  I  believe  the  Government  should  recognize  its  necessity  and  extend  to 
agencies  marketing  for  the  growers  the  same  latitude  extended  to  the  growers 
themselves  In  the  way  of  permitting  and  encouraging  their  organization  for 
exchange  of  information  and  control  and  regulation  of  distribution.  Most  of 
our  fruits  and  produce  can  not  be  held  long  in  prime  condition,  even  in  the 
best  of  cold  storages.  They  must  be  sold  while  in  prime  condition  and  can 
not  be  held  for  ransom.    Thus  monopolies  on  fruits  are  an  impossibility  because 
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of  the  very  nature  of  the  goods.  Moreover,  policies  of  conservation  are  necessary 
if  the  producer  is  to  reap  any  reward  for  his  labor  and  if  the  consumer  is  to 
have  a  fresh,  fine  article  at  a  stable,  reasonable  value  without  fluctuations 
which  destroy  or  adversely  influence  the  demand.  The  control  of  the  supply 
should  be  legitimate  and  only  sufllcient  to  maintain  the  demand  relatively  to 
the  crop  produced.  The  business  of  trading  In  fresh  f  raits  and  vegetables  is 
probably  the  only  one  in  which  supply  and  demand  entirely  control  values. 

There  is  always  a  low  point  reached,  in  case  of  an  oversupplied  market, 
where  no  lower  price  will  increase  the  sale.  The  consuming  masses  under 
any  marketing  system  now  in  vogue  in  large  centers  can  not  be  made  to  respond 
with  suflicient  demand  to  relieve  a  glutted  market  before  the  fruit  or  produce 
has  so  deteriorated  as  to  be  unattractive  to  most  of  the  consumers,  if  not  unfit 
for  food.  This  fact  explains  the  reports  of  carloads  of  fruit  or  produce  which 
are  being  dumped  while  price  in  uptown  retail  stores  is  but  slightly  changed. 
The  commission  merchants  or  receivers  must  bear  the  burden  of  unjust  criti- 
cism. Price  of  fresh  fruit  can  be  so  low,  caused  by  excessive  supply,  that 
there  is  no  room  for  profitable  margins  to  conmiission  merchants.  Jobbers,  or 
dealers ;  hence  the  trade  will  not  use  much  eifort  to  sell  them  and  will  bend  all 
their  energy  to  sell  other  things  in  which  there  is  a  profit.  From  this  cause 
often  rises  the  statement  that  when  prices  are  high  more  fruits  sell  than  when 
they  are  low.  Last  summer  potatoes  were  cheap  and  netted  a  price  to  many 
growers  below  the  cost  of  production.  I  heard  more  than  one  dealer  and 
grower  remark  that  people  did  not  seem  to  eat  many  potatoes  when  they 
were  so  cheap. 

Marketing  men,  I  am  sure,  will  agree  that  a  large  supply  under  proper  con- 
trol can  be  distributed  to  the  markets  of  the  country  at  much  better  prices 
to  the  producers  and  at  perhaps  as  low  cost  to  the  consume  and  to  greater 
satisfaction  and  more  certain  profit  to  the  dealers  than  a  smaller  supply 
imcontrolled  or  unguided.  A  very  great  deal  of  waste  and  heavy  losses  con- 
stantly occur  by  shipments  being  sent  at  random,  totally  without  regard  to 
the  demands  of  such  market  for  that  variety  or  grade.  Markets  greatly  vary 
in  their  demands  for  character,  variety,  color  of  fruits,  according  to  the 
customs  of  the  people  and  tastes  previously  acquired  and  this  knowledge  is 
of  vital  importance  in  supplying  their  requirements. 

Supplies  are  often  forced  on  the  markets  unduly  by  the  necessity  of  getting 
money  for  the  producers  to  pay  picking  and  other  expenses.  The  difficulty 
growers  have  in  borrowing  money  from  their  home  banks  has  much  to  do  with 
this.    Some  kind  of  Government  aid  in  this  direction  might  be  of  good  service. 

The  season  for  many  of  our  fruits  begins  with  light  shipments  and  the  supply 
for  the  first  few  days,  which  is  unequal  to  the  demand  for  the  first  arrivals, 
causes  abnormally  high  prices  being  paid  for  the  first  deliveries,  and  this 
act  establishes  the  price  at  retail  on  too  high  a  level.  The  retail  dealer, 
because  of  his  custom  to  have  a  uniform  average  price,  instead  of  changing  his 
price  from  day  to  day  as  the  wholesale  market  fiuctuates,  is  slow  to  reduce  his 
opening  price,  and  thus  the  high  price  fixed  by  the  first  small  shipments  retards 
the  free  consumption  that  the  heavy  supply  in  the  midst  of  the  season  greatly 
needs.  When  a  commodity  is  under  at  least  partial  control  all  efforts  should 
be  made  by  competent  authority  to  determine  the  right  price  in  proportion  to 
the  season's  total  production  and  maximum  consumption,  which  will  distribute 
the  whole  crop  over  the  whole  marketing  season,  and  which  will  insure,  so  far 
as  is  possible,  stability  in  market  conditions,  making  it  safe  for  dealers  to 
operate  freely  on  reasonable  margins  of  profit,  and  furnish  consumers  with 
prime  fruit  at  reasonable  prices.  The  wrong  price  results  In  fluctuations  in 
supply  and  demand  which  cause  the  consumer  to  pay  excessive  prices  for  good 
G8436— 17— VOL  in 48 
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fruit  in  times  of  scarcity,  or  frequently  to  receive  stale,  unpalatable  fruit  at 
prices  out  of  proportion  to  the  ruinously  low  prices  obtaining  in  wholesale 
markets  in  times  of  glut.  Such  a  price  would  yield  maximum  returns  to  the 
producers  as  a  whole ;  so  any  price  above  or  below  that  right  price  lessens  the 
money  received  and  injures  the  grower,  the  legitimate  dealer  and  the  consumer. 
The  loss  caused  by  a  too  low  or  a  too  high  price  is  in  wasted  effort  and  by 
wasted  or  deteriorated  material.  The  Government  and  producers*  and  dealers' 
associations  should  more  and  more  foster  such  a  control  as  will  restrain  early 
shipments  of  fruit  until  it  is  of  sufficient  maturity  to  be  good  food  and  then 
render  all  aid  possible  in  determining  proper  values  being  established.  It  is 
safer  and  more  beneficial  to  all  In  the  end  to  start  the  price  too  low  rather 
than  to  endanger  an  ample  demand  by  placing  the  price  too  high  at  the  start. 

SUHMABT. 

The  influence  of  supply  on  prices  is  dependent  upon  the  natural  and  artifi- 
cially created  demand,  upon  the  control,  or  lack  of  control,  of  the  supply, 
and  the  facilities  for  and  manner  of  the  distribution. 

The  natural  demand  is  mostly  influenced  by  weather  conditions  and  the 
quality  and  appearance  of  the  fruit,  and  the  artificial  demand  is  created 
mainly  by  the  efforts,  good  will  and  energy  of  the  middlemen  or  salesmen,  by 
advertising  and  by  the  price. 

The  facilities  and  equipment  for  distribution  should  be  such  as  will  deliver 
the  fruit  from  the  producer  to  the  consumer  with  the  least  delay  and  least 
handling  and  rehandling  that  can  be  made  practical. 

The  present  average  yearly  production  of  fruits  is  so  near  the  present  maxi- 
mum consumption  under  existing  marketing  methods  as  to  seriously  endanger 
the  possibility  of  marketing  the  whole  output  at  prices  profitable  to  the  pro- 
ducers, and  serious  consideration  should  be  given  to  all  possible  improved  and 
economical  methods  of  marketing. 

Jobbers  having  a  very  large  capital  are  needed  to  facilitate  most  economical 
distribution  in  our  large  cities.  National  standardization  of  weights  and  con- 
tainers should  be  established.  Close  cooperative  control  of  supply  and  regula- 
tion of  distribution  should  be  permitted  and  fostered  by  the  Government  to 
lessen  the  risks  of  dealing  in  fresh  fruits  and  vegetables  and  to  aid  in  establish- 
ing stability  of  values. 


THE  ECONOMIC  VALUE  OF  THE  AUCTION  AS  A  DISTRIBUTOR  OF 
PERISHABLE  COMMODITIES. 

By  VICrrOR  K.  MoELHBNY,  Jr., 

President  Ameriean  Fniit  and  Produce  AitctUm  AssociatUmf  204  FrankUn  Btreet, 

New  York  OUy. 

I.  PUBUC  ATTENTION  CENTERED  ON  THE  AUCTION   SYSTEM. 

In  recent  years  a  tremendous  impulse  has  been  given,  in  all  lines  of  business, 
to  the  adoption  of  efficient  methods.  Growers  and  shippers  have  made  great 
strides  in  growing,  packing,  and  securing  good  transportation  facilities.  Cnqps 
and  the  population  are  increasing.  The  problem  is  so  to  increase  distribution 
and  consumption  as  to  market  these  crops  satisfactorily.  This  important 
marketing  problem  has  centered  attention  upon  the  "  auction  '*  or  **  public  sale  ** 
system  as  a  distributor  of  fruits  and  yegetables. 
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II.    PUE.IUDICE    AGAINST    THK    AUCTION. 

Whenever  the  word  "  auction  "  has  appeared  it  has  suggested  to  some  a  red 
flag — a  man  standing  on  a  counter  or  chair  yelling  at  the  top  of  his  voice  and 
knocking  down  under  the  hammer  whatever  by  way  of  rubbish  happened  to  be 
at  hand.  With  regard  to  the  auction  sales  of  fruit  as  conducted  by  the  large 
auction  companies  the  picture  is  so  entirely  different  that  it  is  hard  to  make 
a  comparison. 

lU.    HISTORY    OF   THK    INDt'STRV. 

In  the  foreign  markeU. — ^In  England,  France,  and  Germany,  auction  sales  of 
fruit  and  vegetables  are  tremendously  and  increasingly  important  Examples 
of  their  importance  in  the  three  leading  markets  of  England  and  in  the  port  of 
Hamburg  will  suf9ce.  England's  over-sea  importation  of  fruit  and  vegetables 
is  vastly  in  excess  of  its  home  production.  Auction  has  been  in  practice  there 
for  100  years.  In  the  four  important  foreljjn  markets  named  the  offerings  at 
auction  are  as  follows: 

Glasgow:  Ninety  per  cent  of  all  fruits;  nearly  all  flowers  and  plants;  foreign 
vegetables,  principally  from  Holland. 

Hamburg:  All  foreign  fruits  and  produce. 

Liverpool :  Apples  from  America,  Canada,  Australia,  Tasmania,  and  Spain ; 
oranges  from  Jaffa,  Italy,  and  Spain;  melons,  tomatoes,  and  potatoes  from 
Spain,  and  onions  from  Egj-pt  and  Spain;  Almeria  and  Lisbon  grapes,  etc. 

Ix)ndon :  Eighty  per  cent  of  all  foreign  fruits  and  vegetables.  The  importance 
of  auction  In  England  will  be  emphasized  when  it  is  stated  that  in  the  year 
ending  May  1,  1915,  there  were  imported  into  Liverpool,  London,  and  Glasgow 
about  1,788,236  barrels  and  1,096,054  boxes  of  American  and  Canadian  apples, 
nearly  all  of  which  were  sold  at  public  auction. 

In  the  Untied  States. — In  the  United  States  auction  sales  of  fruits  began 
about  the  year  1847  and  have  had  a  wonderful  and  sound  growth  ever  since. 
The  circumstances  under  which  auction  was  inaugurated  in  the  various  fruit 
industries  which  now  use  this  method  have  been  strikingly  alike  from  the  be- 
ginning until  the  present ;  and  these  same  circumstances  now  confront  certain 
industries  which  have  not  yet  turned  to  auction. 

In  the  early  days  almost  all  oranges,  lemons,  grapes,  and  pineapples  were 
importeil  from  foreign  lands.  I^rge  quantities  would  arrive  at  our  Eastern 
ports  consigned  to  various  importers;  buyers  were  divided  and  had  to  trade 
wltli  various  importers  in  various  quarters.  There  was  no  uniformity  or  sta- 
bility of  price.  Similar  grades  would  bring  widely  divergent  prices.  Some 
brands  would  sell  well ;  the  same  quality  bearing  a  different  brand  would  be 
sacrificed.  Commodities  could  not  be  quickly  distributed.  Distribution  was  not 
expanding  with  increasing  offerings.  Before  a  cargo  was  cleaned  up  at  private 
sale,  another  cargo  would  arrive.  Neither  shipper  nor  buyer  knew  what  he 
was  doing.  It  was  not  merchandising;  it  was  speculation.  Such  obstacles 
restrain  trade  instead  of  expanding  it.  For  the  purpose  of  overcoming  this 
division  of  the  trade,  of  concentrating  sellers  and  buyers  In  one  place,  of  giving 
stability  and  uniformity  to  prices,  and  of  securing  speedy  and  wide  distribution 
auction  was  adopted. 

To-day  there  are  16  American  cities  in  which  are  held  regularly  public  auc- 
tions «f  fi-uits  and  in  some  Instances  vegetables. 

To-day  85  per  cent  of  Florida  oranges  and  grapefruit;  75  per  cent  of  pine- 
apples, oranges,  and  grapefruit  from  Porto  Rico,  Cuba,  and  Isle  of  Pines;  98 
per  cent  of  California  oranges,  lemons,  cherries,  peaches,  apricots,  pears,  plums, 
and  prunes;  100  per  cent  of  Sicilian  lemons;  100  per  cent  of  Almeria  grapes 
from  Spain ;  100  per  cent  of  cherries,  i>ear8,  and  prunes  from  the  Pacific  north- 
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west,  which  are  sold  in  the  large  auction  cities  of  the  eastern  part  of  the  United 
States,  are  now  sold  at  auction.  In  addition,  the  bananas  that  are  consumed 
in  New  York  and  Baltimore  are  sold  in  that  way.  In  1914  $160,000  worth  of 
chestnuts  from  France,  Spain,  and  Italy  added  to  the  vast  volume  of  business 
going  through  the  auction  companies  of  New  York. 


IV.    SEHVICE  RENDERED   BY  THE  AUCTION. 

Advertisement. — The  auction  advertises  the  sale  in  a  daily  paper,  describes 
the  offering  by  brands,  gives  the  day  and  hour  and  place  of  sale.  In  order  to 
attract  as  many  buyers  as  possible  the  auction  endeavors  to  advertise  in  one 
sale  a  variety  of  commodities. 

Catalogue. — ^The  offering  having  been  divided  into  units  attractive  to  buyers 
a  catalogue  is  printed.  Each  page  of  the  cntnlogue  has  up  to  17  lines  on  it, 
each  line  representing  one  of  these  units.  Each  line  is  marked  with  a  number 
in  definite  order  and  each  line  gives  the  size  of  the  commodity  in  each  package, 
the  brand,  the  nnme  of  the  grower,  when  the  car  is  made  up  of  shipments  from 
various  growers,  and  the  numl)er  of  packages.  In  the  case  of  domestic  com- 
modities the  catalogue  also  contains  the  name  of  the  shipper,  the  car  numl>er, 
whether  the  car  is  refrigerated  or  ventilated,  and  the  name  of  the  shipper's 
agent.  In  the  case  of  imported  fruit  the  name  of  the  vessel  is  given  and  the 
landing  pier.  A  copy  of  one  page  of  a  catalogue  with  prices  realized  Is  givta 
below. 


lines. 


1887 
1388 
1889 
1890 
1891 
1892 
1898 
1894 


1896 
1898 

1897 
1396 
1899 


Marki. 


[BayamoD   Ft  ait 
Orow«n'  Anodft* 

P.  lL.l 

""»; 

46 

64 

•4 

80 

98 

112 

126 

[Villa  de  L«on.  Bay- 
amoo,  P.  R.] 

^! 

86^4»-l    100-1... 
Brights: 

46-2   64-7 

64-17   80-2 

100-7    126-1 


DescripUoQ. 


PoBTO  Rico  Fbvr  Exchahob. 

88.  Biaxos. 

Faney  Porto  Rloo  giapefroit. 

2b<a«t. 84.00 

11 6.871 

72 6.00 

00 6.00 

91 6.00 

29 4.60 

4 8.621 

19 8.26 

2 8.871 

2 2.60 

9 8.371 

19 8.76 

8 8.12i 


The  above  is  taken  from  a  catalogue  of  an  auction  sale  of  Porto  Rico  grape- 
fruit held  in  New  York  City  on  October  26,  1915.  The  first  column  on  the  left 
contains  the  line  numbers ;  at  the  top  of  the  second  column  is  the  '*  cut  **  of  the 
brand;  below  the  cut  in  the  same  column  is  the  grade  of  fruit,  "Fancy**; 
below  that  in  the  same  column  and  directly  to  the  right  of  the  line  number  is 
the  number  o*f  grapefruit  in  each  box.  For  example,  in  line  1387  the  figures 
"  86  **  mean  the  boxes  contain  86  grapefruit ;  in  the  third  column  is  the  number 
of  boxes  in  the  line  (in  the  case  of  line  1387,  two  boxes),  and  in  the  fburtb 
column  the  price  realized  at  the  sale  for  each  box  of  grapefruit  in  the  line. 

Lining  up  of  tJi^e  offering. — ^The  contents  of  the  car  or  the  cargo  is  divided  Into 
units  exactly  as  called  for  by  the  lines  of  the  catalogue.  That  is  called  "  lining 
up."  These  units  are  marked  with  numbers  to  correspond  with  the  line  num- 
bers on  the  catalogue.  This  '*  lining  up  **  is  done  so  that  the  buyer  can  quickly 
examine  the  fruit  or  other  commodity  and  make  a  notation  as  to  its  quality  and 
condition  on  his  catalogue  as  an  aid  to  his  bidding  at  the  sale.  Also  the  "  lining 
up  "  aids  a  speedy  delivery  of  the  commodity  after  the  sale. 
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PatU  of  marks. — ^The  auction  also  opens  a  certaiM  number  of  packages  of  each 
"line**  offered  for  sale  for  the  inspection  of  the  buyers.  These  are  called 
*' parts  of  mar]£S**  not  "samples."  The  buyer  has  the  privilege  himself  to 
open  for  his  own  insiiection  other  paclcages  of  the  line  if  he  desires. 

Sale, — ^The  commodity  is  sold  at  public  action  to  the  highest  bidder  by  auction- 
eers who  are  specialists  m  llie  line  of  goods  that  they  sell. 

Record. — At  each  sale  the  auction  clerk  makes  a  record  of  the  number  of  the 
lines  sold,  the  price  at  which  the  goods  are  sold,  the  name  of  the  buyer  and  the 
quantity  purchased  by  each  buyer.  This  record  Is  open  to  the  inspection  of 
the  seller. 

Delivery. — The  auction  superintends  tlie  delivery  of  the  commodity  sold  to 
the  buyer. 

Discount. — Within  24  hours  of  the  sale  the  auction  sends  an  "  account  sales  " 
to  the  seller,  together  with  a  che<ik  for  tlie  amount  of  the  sale  less  the  commis- 
sion charged  by  the  auction  house.  Ninety  per  cent  of  the  auction  sales  in  the 
large  auction  markets  are  on  credit 

Guarantee. — ^The  auction  house  guarantees  the  seller  against  lo«8  arising  from 
the  insolvency  of  the  buyers. 

Price-realized  catalogue. — ^The  auction  house  after  the  sale  furnishes  the  seller 
with  an  exact  copy  of  the  catalogue  used  on  the  sale  with  the  prices  realized 
opposite  each  line  sold.    (See  catalogue  on  p.  742.) 

V.  THS  SELLER  AlVD  THE  BUTEB  AT  AUCTION. 

In  order  to  understand  Intelligently  the  position  of  the  auction  in  the  chann^ 
of  distribution  between  the  producer  and  the  consumer  It  Is  necessary  to  under- 
stand who  It  Is  that  supplies  the  auction  with  the  coipmodity  to  be  sold  and  who 
it  is  that  purchases.  A  diagram  on  page  744  sets  forth  the  position  of  the 
auction  in  the  channel  of  distribution. 

The  seller. — In  most  of  the  markets  where  auctions  are  established  the  auction 
house  does  not  accept  direct  consignments.  Auction  offerings  come  through  the 
salaried  representatives  of  cooperative  associations,  the  salaried  agents  of  ship- 
ping concerns  which  assemble  growers*  shipments  Into  carload  lots  or  through 
private  agents  of  growers,  which  latter  are  termed  "  receivers  "  and  who  work  on 
a  conmiisslon  basis.  These  receivers  usually  handle  only  commodities  sold 
through  the  auction.  Other  offerings  come  through  "  commission  men,"  who  sell 
at  auction  commodities  customarily  thus  sold,  while  selling  their  other  commodi- 
ties at  private  sale. 

The  buyer. — ^There  are  present  at  the  auction  sales  Jobbers,  fine  fruiterers, 
wholesale  grocers,  representatives  of  chain  stores,  brokers  for  hotels,  restaurants 
and  retail  stores,  pushcart  men,  and  peddlers.  There  are  buyers  for  all  grades 
of  fruit  from  the  very  finest  to  the  most  inferior.  There  are  buyers  for  fruit 
in  prime  condition  and  buyers  for  ripe  fruit  that  must  go  Into  Immediate  con- 
sumption.   There  are  large  buyers  and  small  buyers. 

VI.   DISTINCTIVE  CHASACTEBI8TIC8  OF  AUCTION. 

Complete  publicity.— The  literature  of  distribution  Is  full  of  complaints  that 
necessarily  arise  where  there  is  not  the  opportunity  for  the  grower  or  shipper 
to  see  for  himself  all  the  details  of  how  his  shipments  are  sold  and  the  prices 
realized.  One  of  the  most  Important  features  of  the  auction  is  that  It  works  In 
the  plain  view  of  all.  It  eliminates  at  once  all  these  complaints.  The  larger 
the  quantity  of  a  commodity  the  greater  the  necessity  for  complete  publicity  on 
distribuUon.  Auction  gives  that  publicity.  Auctions  are  pubUc  sales  in  every 
sense  of  the  word.  The  auction  houses  can  have  no  secrets.  Any  questions  that 
may  be  asked  of  them  by  a  shipper  can  be  answered  and  will  be  answered. 
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Open  competUive  bidding. — ^Not  less  important  than  complete  publicity  Is  com- 
petitive bidding ;  in  fact  it  might  be  said  that  the  keystone  of  the  auction  system 
is  the  selling  of  the  commodity  to  the  buyer  who  will  bid  the  most  after  oi)en 
competitive  bidding.  The  experienced  auctioneer  knows  the  buyers,  knows  what 
buyers  are  dealing  in  the  same  lines  of  fruit  and  the  inevitable  result  is  that 


competitive  bidding  brings  to  the  grower  results  that  can  not  otherwise  be  ob- 
tained. 

Auctioneer. — No  system  of  selling  can  handle  the  vast  quantity  of  goods  that 
the  auction  sells  with  as  few  salesmen.  The  auctioneers  are  the  salesmen.  They 
must  be  efficient  It  takes  years  to  make  a  successful  auctioneer  in  these  lines. 
The  auctioneer  must  know  and  be  a  specialist  in  the  fruit  or  produce  business. 
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His  duties  require  him  Just  previous  to  the  sale  to  examine  the  commodity  that 
he  is  to  sell  as  to  quality  and  condition  and  make  a  notation  on  his  catalogue  so 
he  can  secure  the  highest  price  for  the  different  grades  of  fruit  He  also  must 
know  the  quality  and  condititon  of  the  commodity  sold  by  his  competitor.  The 
auctioneer  pays  a  license  fee  and  is  under  bond  to  the  municipality. 

Minimum  expense. — ^There  are  few  points  connected  with  the  marketing  of 
fruit  and  produce  that  equal  in  importance  the  matter  of  expense.  It  is,  there- 
fore, well  to  remember  that  the  auction  system  of  selling  enables  the  grower  to 
get  prompt  returns  from  the  auction  companies  at  a  lower  selling  expense  than 
by  any  other  system. 

VII.   CONTBAST  OF  PRIVATE  SA1J£,  WITH  AUCTION. 

A  forcible  way  of  bringing  the  auction  system  concretely  to  the  mind  is 
that  of  comparison.  There  is  no  desire  on  my  part  unnecessarily  to  disparage 
other  methods.  Private  sale  performs  its  service  and  has  Its  place  in  efficient 
distribution  but  I  desire  to  fix  clearly  In  the  mind  of  the  hearer  the  important 
function  performed  by  the  auction. 

Private  sale  tcay. — ^Picture  a  large  industry,  for  example,  the  New  York 
State  barreled  apple,  the  Northwestern  boxed  apple,  the  cantaloupe,  watermelon, 
or  peach  industry,  or  in  fact  any  line  of  fruit  or  vegetables  where  the  produc- 
tion has  become  large,  divided  into  small  scattered  selling  units  rather  than  con- 
centrated In  one  place.  Picture  the  buyers  scattered.  Picture  two  men  negoti- 
ating over  the  price.  At  private  sale  a  number  of  buyers  never  negotiate  at 
one  time.  If  any  man  sees  another  negotiating  he  will  wait  on  the  comer  imtil 
the  deal  is  completed  and  then  take  his  turn.  That  consumes  time  and  I  might 
in  this  place  point  out  that  all  loss  of  time  means  in  the  end  an  economic  waste. 
The  seller  endeavors  to  get  as  high  a  price  as  the  drift  of  the  market  will  stand. 
He  is  handicapped  by  the  fact  that  he  must  keep  in  mind  retaining  the  buyer*s 
patronage.  The  seller  Is  often  further  handicapped  by  not  knowing  what  sup- 
plies his  competitors  are  offering.  The  seller  has  undesirable  sizes  and  grades 
of  fruit  which  the  buyer  does  not  want  but  which  the  seller  Is  inducing  the  buyer 
to  take  by  offering  the  desirable  fruit  for  less  money.  The  buyer  is  trying  to  ob- 
tain the  fruit  at  as  low  a  price  as  he  can.  No  public  record  is  kept  of  the  price 
for  which  the  goods  sold.  Furthermore  it  frequently  happens  that  a  large  ship- 
ping concern  will  employ  one-half  dozen  commission  merchants  in  a  large 
market  A  buyer  must  necessarily  go  to  several  of  these  houses  before  pur- 
chasing in  order  to  determine  the  market  Time  is  wasted.  Again  let  me  say 
that  waste  of  time  by  buyers  must  mean  in  the  end  a  loss  to  growers. 

After  viewing  this  mental  picture,  then  compare  the  auction  sales  in  the 
auction  room  and  you  will  gain  the  viewpoint  of  the  progressive  grower  of 
California  and  Florida. 

Auction  way. — Picture  all  the  commodity  and  all  the  buyers  concentrated 
In  one  place  at  one  time.  The  buyers  arrive  In  time  to  Inspect  the  commodity 
that  Is  on  display  in  one  large  warehouse  or  on  the  railroad  pier.  In  that 
large  exhibit  each  buyer — whether  the  fine  fruiterer  or  the  broker  for  depart- 
ment stores,  or  the  chain  store,  or  the  retail  grocery,  or  the  pushcart  man  finds 
the  lots  and  grades  that  he  wants — In  fact  that  he  must  have,  If  he  Is  to  keep 
his  customers  from  going  next  door  after  their  fruit.  At  a  given  time  the  gong 
rings  and  the  buyers  assemble  in  the  sales  auditorium.  As  a  winning  bidder 
needs  to  take  only  a  llmted  number  of  boxes  tlip  representatives  of  the  largest 
Jobbing  house,  or  department  store,  or  j^rooery  house,  or  chain  store,  or  hotel, 
or  large  restaurant  in  town  who  needs  200  boxes  of  a  certain  grade  of  fruit 
must  bid  against  a  buyer  who  wants  but  a  limited  quantity.    The  buyer  must 
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be  aggressive  In  order  to  secure  what  he  wants.  With  tliis  free  worldng  of  the 
law  of  supply  and  demand  the  price  is  fixed.  Many  a  buyer  goes  to  the  auctioo 
with  the  idea  of  buying  but  50  boxes  and  goes  away  the  purchase  of  100.  He 
sees  what  he  thinks  he  can  make  money  on  and  buys.  The  next  hour,  he,  and 
all  of  his  firm,  are  at  work  trying  to  sell  the  fruit  he  has  bought  Buyers 
prefer  the  auction  method  because  the  sales  are  public.  They  then  know  what 
their  competitors  are  paying  and  are  on  an  equality  with  them.  Auction  saves 
the  buyers  time.  That  means  increased  purchasing  power  for  *'time  is  money** 
and  the  grower  benefits. 

Finally,  every  auction  sale  is  a  matter  of  public  record.  The  catalogue  and 
sales  sheet  are  kept  for  a  certain  period  before  their  destruction  is  permitted. 
Some  of  the  auction  companies  keep  their  papers  for  years.  The  shipper  can 
write  to  the  auction  company  and  get  a  mailing  catalogue  showing  the  correct 
prices.  In  the  city  of  New  York,  for  example,  the  Daily  Fruit  Reporter,  an  In- 
dependent paper,  publishes  each  day  the  results  of  the  sales,  car  by  car,  and 
brand  by  brand.  Any  grower  may  sit  in  the  public  sales  auditorium  and  hear 
the  auctioneer  sell  his  commodity  to  the  highest  bidder  at  a  certain  figure.  He 
may  note  on  a  catalogue  what  his  fruit  or  vegetables  sold  for  and  then  com- 
pare that  with  the  "account  sales"  subsequently  rendered  by  the  auction  com- 
pany.   He  will  find  that  they  agree  completely. 

VUL   IMPOBTANT  RE8Xn:.T8  ACHIEVED  BY  AUCTION. 

Relief  of  a  glutted  market. — ^The  auction  can  relieve  a  glutted  market  as  no 
other  medium  can.  Just  as  soon  as  the  market  sags  the  representatives  of  the 
peddlers  and  the  pushcart  men  at  the « auction  buy  heavily.  With  all  the 
pushcarts  and  peddler's  wagons  featuring  a  commodity,  many  not  handling 
anything  else  for  the  time  being,  vast  quantities  of  fruit  can  be  disposed  of  im 
case  of  a  glut  The  result  is  that  consumption  is  greatly  increased.  The  glut 
relieved,  prices  rebound  and  the  market  becomes  normal. 

The  public  sales  system  has  a  particular  advantage  over  private  selling  in 
that,  the  glut  having  been  relieved,  the  stimulated  rate  of  consumption  sends 
prices  upward  at  once.  It  is  quickly  apparent  that  a  number  of  buyers  want  a 
certain  kind  of  fruit  No  buyer  can  hide  the  fact  He  must  bid  briskly  and 
bid  high  if  he  is  to  get  the  fruit  that  his  customers  want 

FuU  market  value  when  the  crop  is  short, — ^The  objection  is  often  made  by  the 
opponents  of  the  auction  that  this  method  does  not  secure  as  high  prices  as 
private  sale  when  the  crop  is  short  That  is  contrary  to  the  facts,  and  as  an 
illustration  note  the  following:  Apples  are  a  short  crop  this  year.  At  the 
auction  sale  of  New  York  State  barreled  apples  held  in  the  orchards  of  certain 
growers  at  Red  Hook,  N.  Y.,  Gardiner,  N.  Y.,  and  Syracuse,  N.  Y.,  on  Sep- 
tember 1,  2,  and  8  of  this  year,  notwithstanding  the  inauguration  of  a  new  sys- 
tem and  in  the  face  of  strong  opposition  these  results  were  secured:  It  was 
a  matter  of  common  knowledge  that  previous  to  the  auction  sales  buyers  were 
paying  farmers  $2.50  per  barrel  for  grade  A,  declining  in  all  cases  to  buy 
grade  B  fruit,  and  in  a  very  few  instances  for  some  high-class  fruit  $2.75  per 
barrel  was  paid  for  grade  A  fruit  At  the  auction  sales  the  lowest  price  paid 
for  grade  A  was  $2.70  per  barrel  and  the  highest  price  was  $3.40.  In  most  cases 
the  price  paid  was  from  $2.80  to  $3.40  per  barrel  for  grade  A.  Grades  A  and  B 
in  one  orchard  were  sold  together  for  $3.40  per  barrel.  Grade  A  and  grade  B 
apples  together  of  another  orchard  sold  for  $3  per  barrel,  and  grade  A  and 
grade  B  apples  together  of  three  other  orchards  were  sold  for  $2.85  per  barrel 
and  $2.75  per  barrel,  respectively. 
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FiM  market  value  for  both  high  <^as8  and  inferior  grades, — A  relic  of  ignor- 
ance and  prejudice  on  the  subject  of  public  sale  as  a  means  of  distribution  is 
the  feeling  held  by  some  of  the  less  Informed  that  the  auction  might  sacrifice 
mgh-class  fruit  Nothing  could  be  further  from  the  facta  There  are  present 
at  each  sale  the  fine  fruiterers,  high-class  grocery  houses,  brokers  representing 
high-class  hotels,  restaurants,  and  retail  houses  and  jobbers  who  specialize 
in  high-grade  fruits,  all  interested  in  high-class  fruit  only.  The  result  is  that 
these  fruits  are  bid  up  to  the  highest  price  that  the  market  will  warrant.  In 
fact  prices  are  realized  at  times  for  high  grades  of  oranges,  grapefruit,  Spanish 
grapes,  lemons,  pears,  California  grapes,  plums,  and  cherries  sold  at  auction 
tliat  could  be  secured  in  no  other  way.  Furthermore,  the  auction  is  the  keenest 
discriminator  between  the  fruit  of  the  careful  grower  and  packer  and  that  of 
the  careless.  Every  grower  and  packer  who  uses  intelligence,  time,  and  care  in 
the  production  and  packing  of  his  fruit  wants  these  elements  recognized.  No 
system  equals  the  auction  in  recognizing  what  is  good  and  in  paying  for  it 
accordingly.  The  auction  is  the  place  above  all  where  each  grower's  effort 
stands  on  its  own  merit. 

Stability  of  price  itisured. — ^There  are  no  wild  fluctuations  in  the  prices  at 
auction.  The  fruit  and  the  buyers  are  all  in  one  place,  and  the  law  of  supply 
and  demand  is  not  interfered  with.  The  fruit  auctions  are  held  regularly  and 
every  day  (Saturday  excepted),  in  the  large  cities  at  a  regular  scheduled  time. 
The  buyers  who  attend  these  sales  make  a  regular  business  of  buying  and 
selling  fruit  All  of  the  buyers  speculate  occasionally,  but  the  great  bulk  of 
their  buying  is  to  supply  a  present  need. 

Speed  in  delivery. — One  great  essential  in  marketing  fruits  and  vegetables  is 
promptness  in  the  delivery  to  the  buyer.  This  promptness  is  essential  where 
large  quantities  are  handled.  The  auction  specializes  in  promptness  of  delivery. 
For  example,  100  cars  of  California  fruit — in  addition  to  the  other  lines  of 
different  varieties  selling — are  sold  and  delivered  in  a  single  day  without  over- 
taxing the  capacity  of  the  auction  to  deliver  promptly  in  one  of  our  large  cities. 
The  more  prompt  the  delivery  the  more  satisfaction  to  the  buyer  and  the  more 
he  will  pay. 

No  changing  of  price  after  sale, — ^At  private  sale  if  a  buyer  finds  that  he  has 
paid  more  than  his  competitor,  he  goes  back  to  the  private  seller  and  asks  him 
to  cut  down  the  price  to  what  his  competitor  paid.  The  private  seller  does  this 
to  hold  his  trade.    At  auction  the  price  stands  and  admits  of  no  reduction. 

Equality  of  large  and  small  growers. — At  the  auction  the  only  inequality  is 
that  of  the  quality  and  condition  of  the  commodity  offered.  No  seller  receives 
more  money  because  he  is  a  large  and  Influential  grower,  and  no  grower  re- 
ceives less  because  his  offering  is  modest  Each  man*s  fruit  sells  on  its  merit 
It  is  not  the  man  that  the  buyer  has  in  mind  when  he  bids,  but  the  quality  and 
condition  of  the  commodity. 

Widening  of  distribution. — ^A  recent  concrete  example  of  the  way  auction  sale 
of  fruit  increases  the  number  of  buyers  and  thereby  widens  distribution  is 
the  sale  of  bananas  at  public  auction  in  the  cities  of  New  York  and  Baltimore. 
The  company  importing  the  largest  amount  of  bananas  changed  from  private 
sale  to  public  sale  in  New  York  City  April,  1913,  and  in  Baltimore  July  1, 1914, 
with  the  result  that  the  number  of  buyers  increased  nearly  tenfold.  It  has  hap- 
pened that  in  a  single  year  in  some  auction  cities  sales  of  California  deciduous 
fruits  have  increased  80  per  cent,  and  in  a  period  of  five  years  100  per  cent 
when  California  had  a  heavy  crop ;  and  the  auction  has  been  sufficiently  flexible 
to  take  care  of  and  distribute  the  increased  crop.  Similarly  sales  at  auction  of 
Florida  oranges  in  Boston  have  in  a  period  of  five  years  increased  200  per  cent 
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Now,  compare  the  foregoing  with  the  consniuptioii  of  Northweetern  boxed  aiH[>le8 
In  Boston  under  private  sale:  Season  1911-12,  870  cars;  1912-18,  865  cars; 
1913-14,  354  cars;  1914r-15,  360  cars. 

The  result  Is  that  although  the  crop  of  Northwestern  boxed  apples  has  in- 
creased greatly  private  sale  has  not  been  sufficiently  flexible  to  widen  distriba- 
tlon.  The  large  number  of  buyers  that  deal  exdusively  in  commodities  sold 
at  auction  being  assured  of  a  source  of  supply  at  auction  would  welcome  the 
opportunity  to  add  other  commodities  to  the  list  already  dealt  in.  In  addition, 
buyers  who  deal  In  commodities  not  sold  at  auction  would  follow  those  conunodi- 
ties  into  the  auction. 

Combinations  of  buyers  impossible. — ^There  are  too  many  racial  differences  and 
too  many  varying  interests  involved  to  enable  the  buyers  to  form  a  combine  in 
the  auction  market.  There  are  Greeks,  Hebrews,  Irishmen,  Germans,  Italians, 
and  Americans,  both  large  and  small  buyers,  at  every  public  sale.  The  auction 
companies  have  made  combinations  impossible  by  forbidding  one  buyer  to  bid 
for  any  other  who  is  present  at  the  sales.  Buyers  who  can  not  be  present  at  a 
sale  are  represented  by  brokers  whose  business  it  is  to  buy  at  auction  sales. 
Competition  in  bidding  is  keen  in  this  striving  in  the  open  public  sale ;  and  the 
price  of  fruit  is  forced  upward  to  the  point  at  which  there  is  only  a  small  profit 
for  the  auction  buyer.  If  not  satisfied  with  the  price  bid,  the  sell^  always  has 
the  privilege  of  withdrawing  his  offering  from  the  sale. 

Long-keeping  and  perishable  commodities  both  suitable  for  auction, — ^It  is  at 
times  asserted  that  the  auction  sale  is  adapted  to  the  selling  of  highly-perishable 
commodities  such  as  pears,  plums,  and  certain  varieties  of  grapes,  but  is  not 
adapted  to  the  selling  of  long-keeping  commodities  such  as  boxed  or  barreled 
apples.  The  auction  system  in  this  country  was  inaugurated  in  selling  long- 
keeping  fruits  such  as  lemons,  Almeria  grapes,  and  foreign  oranges. 

As  stated  already,  in  the  year  ending  May  1,  1915,  there  were  imported  into 
England  1,788,236  barrels  and  1,096,054  boxes  of  American  and  Canadian 
apples,  nearly  all  of  which  were  sold  at  auction.  EUgh-class  winter  pears,  such 
as  Comice,  Winter  Nellis,  and  Easter  Beurre,  are  sold  at  auction  in  the  months 
of  September  and  October,  are  placed  in  cold  storage  at  the  expense  of  the 
buyer,  and  are  frequently  held  until  the  month  of  April  and  even  later  before 
being  put  into  consumption. 

IX.  AUCTION  INCBEASINGLY  NECES8ABT  IN  DISTRIBUTION. 

The  volume  of  certain  lines  of  the  fruit  and  vegetable  industry  has  grown  to 
such  proportions  that  it  has  become  absolutely  necessary  for  the  grower  to 
adopt  the  auction  system  of  selling.  There  is  a  point  at  which  the  system  of 
private  selling  breaks  down  simply  because  the  machinery  of  the  system  is  not 
adequate.  That  point  Is  reached  where  the  distribution  has  not  sufficiently 
kept  up  with  the  production.  When  the  production  of  a  particular  commodity 
is  large,  in  order  to  secure  the  best  results  for  the  grower,  there  must  be  a 
concentration  at  one  place  of  both  the  commodity  and  the  buyer,  a  minimum 
number  of  movements,  minimum  expense,  and  speed  in  delivery.  When  there  is 
such  concentration  and  the  commodity  Is  standardized  there  is  no  question  but 
that  the  auction  system  Is  the  most  efficient  method  of  disposing  of  the  product 

Only  a  fair  trial  Is  asked  for  the  auction  system.  The  offering  at  auction  of 
an  occasional  car  of  a  commodity  past  Its  prime,  as  Is  so  often  done,  in  an 
attempt  to  test  or  discredit  the  auction  Is  unjust  To  give  the  auction  a  fair 
trial  a  quantity  of  high  grades  of  the  commodity  offered  sufficient  to  attract 
the  buyer  should  be  supplied  the  auction  regularly  for  a  reasonable  length  of 
time. 
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ORGANIZATION  BY  CONSUMERS. 

By  HERBERT  A.  SMITH. 

In  striking  contrast  with  what  the  United  States  can  show  in  the  organiza- 
tion of  producers,  organization  by  consumers  has  here  made  but  small  headway. 
It  is  true  that  farmers  organized  for  coopemtive  marlceting  have  also  engaged 
extensively  in  cooperative  buying  and  have  in  some  cases  established  success- 
ful cooperative  stores;  but  such  activities  are  essentially  a  part  of  producers' 
cooperation.  Outside  of  these  the  record  of  achievement  l8  not  impressive. 
If  there  is  anything  of  value  to  show  for  the  exertions  made  it  is  chiefly  the 
value,  as  subjects  for  study,  of  a  large  crop  of  enterprises  that  went  wrong. 
The  object  of  this  paper  is  to  present  the  causes  or  the  small  degree  of  suc- 
cess which  consumers*  organizations  have  had  here,  and  to  point  out  the  pros- 
pects for  the  future. 

That  so  little  has  been  accomplished  is  not  for  lack  of  varied  experiments. 
The  effort  to  organize  consumers  has  been  going  on  for  more  than  GO  years 
and  has  produced  enterprises  of  many  and  diverse  types.  The  earliest  type 
to  appear  was  a  development  from  the  consumers'  clubs  which  are  the  natural 
first  step  in  common  action.  Stores  were  opened  which  aimed  to  sell  to 
members  at  as  near  cost  as  iwssible.  Some  of  the  stores  of  this  type,  founded  in 
large  numbers  in  the  middle  of  the  last  century,  still  survive;  and  in  spite  of 
the  essential  weakness  of  their  basic  principle,  new  stores  of  the  same  model 
are  perennially  springing  up.  The  next  type  to  appear  was  that  originated 
by  the  Rochdale  weavers.  Recently  various  stores  with  features  that  suggest 
the  Belgian  "  Maison  du  peuple  "  have  been  established.  Other  enterprises  have 
been  of  individual,  not  to  say  homemade,  design.  Invention  has  been  busy  in 
devising  variants  on  the  cooperative  motive,  each  expressive  of  the  ideas  of 
some  new  enthusiast  for  the  rescue  of  society  from  the  ills  of  the  competitiye 
system. 

Consumers'  cooperation  has  been  attempted  not  only  in  varied  forms  of  or- 
ganization but  also  under  the  stimulus  of  diverse  impulses.  Very  many 
enterprises  have  been  brought  Into  being,  at  different  periods,  by  Important 
popular  movements.  The  successive  waves  of  agitation  generally  designated  as 
the  farmers'  movement  have  been,  from  the  early  seventies  onward,  prolific  of 
cooperative  undertakings.  The  labor  movement  has  had  a  similar  though 
smaller  result.  More  recently  socialism  has  given  some  impulse  to  consumers' 
organization.  Within  the  last  five  years  the  reaction  against  advancing  cost 
of  living,  with  the  public  discussion  and  agitation  of  the  subject  of  high  prices, 
has  engendered  a  large  though  not  a  conspicuously  flourishing  crop  of  new 
ventures.  Idealism  goaded  by  dissatisfaction  with  the  selflshness  and  other 
shortcomings  of  the  competitive  system  has  inspired  many  to  enlist  in  the 
service  of  the  cooperative  cause  as  promising  the  world  a  better  day.  Nor,  on 
the  other  hand,  have  there  been  wanting  promoters  who  have  entered  the  field 
with  an  eye  single  to  the  main  chance,  perfectly  willing  to  help  cooperation 
along  on  condition  that  cooperation  should  do  the  same  for  them.  In  short, 
the  motives  which  have  impelled  Americans  to  attempt  consumers'  organization 
have  been  quite  as  divei'se  as  the  forms  of  organization  experimented  with,  and 
alfKost  as  varied  as  human  nature  itself.  Lack  of  success  has  not  been  due  to 
any  carrying  of  all  the  cooperative  eggs  in  one  basket. 

Neither  has  it  been  due  to  an  insufficient  number  of  individual  tests.  A  very 
large  aggregate  of  stores  has  been  started.  How  large  this  aggregate  is  will 
never  be  known,  though  it  unquestionably  runs  high  in  the  thousands.  From 
the  nature  of  the  case  the  single  ventures  are  innumerable,  since  many,  if  not 
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most  of  them,  were  of  too  brief  life  to  leave  any  record.  Of  isolated  survivors* 
it  is  true,  enough  exist  to  make  a  not  inconsiderable  roster,  and  a  few  of  these 
have  lived  through  a  sufficient  term  of  years  to  deserve  the  respect  due  old  age ; 
but  compared  with  the  host  that  have  perished,  these  successes  are  exceptions 
which  prove  the  rule.  They  are  presumably  to  be  explained  rather  by  their 
anomalies  or  by  special  causes  than  by  the  inherent  virtue  of  the  cooperative 
principle.  On  the  whole,  past  experience  affords  on  its  face  little  evidence 
that  consumers'  cooperation  is  in  the  United  States  generally  workable  or 
economically  serviceable.  Any  conclusion  that  it  is  must  be  derived  from  an 
analysis  of  facts  superficially  unfavorable  in  high  degree  to  any  such  conclu- 
sion. 

By  some,  if  not  most,  ii^rsons  the  facts  are  held  to  have  demonstrated  quite 
the  contrary.  A  widespread  skepticism  exists,  indeed,  as  to  whether  true  co- 
operation of  any  kind  can  take  permanent  root  here.  It  is  constantly  said  that 
there  seems  to  be  some  influence  peculiar  to  this  country  incompatible  with 
its  development.  The  effect  is  as  though  our  soil  were  toxic  to  its  growth. 
It  is  held  a  European  exotic,  incapable  of  flourishing  in  the  environment  which 
our  economic  and  social  conditions  afford. 

Such  sweeping  views  require,  to  be  safely  accepted,  some  better  basis  than 
the  meagerness  of  positive  results  hitherto  obtained  in  consumers'  cooperation. 
A  high  death  rate  among  enterprises  which  are  marked  innovations  upon 
prevailing  trade  methods  is  no  mwe  than  should  be  expected.  Most  people 
do  not  easily  change  their  established  habits,  and  a  good  idea  may  therefore 
fail  for  a  long  time  to  overcome  the  inertia  which  prevents  it  from  being  gen- 
erally taken  up.  To  make  a  success  in  a  new  fleld  calls  for  exceptional  mana- 
gerial ability.  The  man  who  wants  to  start  an  ordinary  mercantUe  business 
follows  methods  that  have  been  fully  tried  out  and  gradually  evolved.  All 
that  he  need  do  is  to  keep  in  the  beaten  path.  But  a  cooperative  venture 
must  blaze  its  own  trail.  To  establish  that  cooperation  can  not  be  made  to  work 
in  the  United  States,  therefore,  better  proof  is  needed  than  the  mere  mortality 
statistics  of  past  cooperative  ventures. 

But  it  is  not  only  that  the  evidence  advanced  in  support  of  such  a  view  is 
inconclusive.  There  is  evidence  on  the  other  side.  The  facts  themselves  dis- 
prove the  assertion  that  cooperation  can  not  succeed  in  the  United  States.  A 
few  years  ago,  before  the  farmers  had  demonstrated  so  widely  their  power  to 
organize  and  conduct  successfully  cooperative  elevators,  live-stock  selling 
agencies,  creameries,  fruit  and  produce  handling  associations,  purchasing 
agencies,  and  the  various  other  forms  of  cooperative  enterprise  involved  in 
disposing  of  a  total  of  some  $1,400,000,000  worth  of  goods  annually,  there  was 
more  plausibility  to  such  views  than  now.  If  cooperation  works  in  these 
enterprises,  the  f  aUures  of  consumers'  cooperation  can  not  be  because  Americans 
are  incapable  of  cooperating.    A  less  sweeping  explanation  must  be  found. 

In  his  "Cooperation  in  New  England"^  Dr.  James  Ford  published  the 
results  of  a  careful  study  both  of  cooperative  production  and  of  cooperative 
distribution  in  the  six  North  Atlantic  States.  Information  regarding  the  causes 
of  failure  was  obtained  by  Dr.  Ford  from  66  societies  which  failed  in  the  15-year 
period  between  1896  and  1911.  He  gives  as  the  reported  causes  of  most 
failures  "bad  management,  extended  credit,  dishonesty,  ignorance  of  busings, 
small  capital,  and,  most  of  all,  the  ignorance  and  disloyalty  of  members.** 
These  causes,  he  says,  may  in  reality  be  reduced  to  two — bad  management  and 
lack  of  cooperation.    Back  of  these  causes,  again,  he  flnds,  if  not  a  common 

1  Cooperation  In  New  England,  by  James  Ford,  Ph.  D.,  Bonrey  Associates  (Inc.),  New 
York,  1918. 
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root,  at  least  a  single  condition  which  he  regards  as  usually  explaining  the  situ- 
ation. '*It  is  the  utter  isolation  of  the  local  cooperative  societies  in  New 
England,'*  he  wHtes,  **  that  is  chiefly  responsible  both  for  their  frequent  failures 
as  business  ventures  and  for  the  comparative  rarity  of  the  true  cooperative 
spirit." 

Indisputably,  isolation  is  a  sufficient  reason  to  account  for  many  failures. 
Go<^;>eratiye  organizations  are  obliged  in  the  nature  of  the  case  to  run  a 
veritable  gauntlet  of  dangers  in  their  formative  stages,  and  it  is  certain  that, 
when  compelled  to  do  so  without  counsel  or  assistance,  most  of  them  will 
falL  They  are  pretty  sure  to  be  made  up  of  people  few  or  none  of  whom 
have  had  the  sort  of  business  experience  required  to  plan  or  conduct  a  mer- 
cantile enterprise  on  safe  lines.  Ck>nsequently  they  are  bound  to  make  serious 
mistakes,  and  the  same  mistakes  are  made  over  and  over  again.  They  include 
attempting  to  start  on  too  little  capital  (a  mistake  almost  as  certain  to  be  made 
as  the  sun  is  to  rise),  putting  the  business  in  the  hands  of  an  incapable  manager 
(and  competent  ones  are  practically  unprocurable),  reluctance  to  pay  a  manager 
what  his  services  are  worth,  lax  business  methods,  and  poor  business  system. 
Undue  extension  of  credit  and  too  low  prices  are  especially  common  pitfalls. 
It  is  entirely  reasonable  to  suppose  that,  with  the  aid  of  a  parent  organizing 
society  or  a  central  supervising  or  inspecting  agency,  these  stock  mistakes 
might  be  escaped. 

In  point  of  fact  such  an  organization  has  existed  for  some  years.  The  Right 
Relationship  League  was  Incorporated  in  1906,  and  reports  the  number  of 
cooperative  retail  stores  which  it  has  started  since  its  establishment  as  124, 
of  which  101  are  now  alive.  It  has  an  auditing  department  which  offers 
cooperave  stores  an  advisory  service  in  connection  with  their  accounts  and 
finances.  The  record  of  this  league  fully  bears  out  the  (pinion  that  a  central 
organization  can  give  very  valuable  assistance  and  advice  to  societies  which,  if 
left  to  work  out  their  own  salvation,  would  probably  fail  in  large  numbers. 

Nevertheless,  the  record  made  by  the  Right  Relationship  League  does  not 
Buflice  to  establish  confidence  that  with  such  an  agency  available  the  road^ 
to  consumers'  organization  lies  open.  The  work  of  this  league  has  been  done 
mainly  in  the  States  of  Minnesota  and  Wisconsin,  in  which  are  located  84 
of  its  101  living  stores,  while  Michigan,  Iowa,  North  and  South  Dakota,  Mon- 
tana, and  Washington  have  from  1  to  5  each.  But  none  of  these  stores  is  in 
dties.  Nor  are  the  officers  of  the  league  hopeful  regarding  the  prospects  of  co- 
operation under  urban  conditions.  "CkK>perative  retail  stores  in  large  cities 
are  invariably  unsuccessful,"  a  letter  from  the  president  of  the  league  de- 
clares, **  because  of  lack  of  capital  to  make  them  of  sufficient  importance  to 
become  a  factor  in  competition  with  individually  operated  and  department 
stores."  Thus  the  experience  of  the  league  substantiates  the  conclusion  that 
successful  cooperative  stores  tend  rather  to  follow  in  the  wake  of  the  move- 
ment for  producers'  organization  among  farmers  than  to  be  capable  of  gaining 
independent  foothold  where  the  typical  consumer  lives.  It  appears,  therefore, 
that  isolation  alone  does  not  suffice  to  make  dear  why  consumers'  cooperation 
has  so  generally  failed.  Dr.  Ford's  explanation  seems  not  to  reckon  with  aU 
the  facts. 

Other  students  of  the  subject  have  reached  somewhat  different  conclusions 
from  his.  One  of  the  commonest  and  most  important  of  the  reasons  frequently 
given  for  the  nonsuccess  obtained  in  this  country  as  contrasted  with  Europe  is 
the  absence  of  economic  pressure.  "We  were  suffered  into  it,"  a  British  co- 
operator  is  quoted  as  having  said.  The  higher  wages  and  higher  standards  of 
living  in  the  United  States  make  small  savings  seem  less  of  an  object,  whUe  the 
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fluidity  of  population  due  to  the  general  demand  for  labor  tends  to  disintegrate 
consumers*  organizations  before  loyalty  has  been  developed  to  cement  them  or 
the  habit  of  cooperative  trading  has  become  confirmed  by  practice.  To  this  may 
be  added  the  fact  that  retail  business  is  generally  conducted  in  the  United 
States  with  at  least  fair  efficiency,  and  that  local  competition  for  trade  in 
towns  and  cities  is  becoming  more  aggressive  and  severe ;  while  the  great  mail- 
order houses  have  developed  a  special  form  of  efficient  retailing  into  a  business 
of  national  scope.  Thus  the  margin  of  retail  profits  is  already  cut  reasonably 
close.  The  lukewarmness  evidenced  by  what  Dr.  Ford  terms  disloyalty  may 
conceivably  be  symptomatic  not  of  something  wrong  with  the  people  who 
ceased  to  support  cooperation  but  of  the  inability  of  cooperation  to  demonstrate 
to  them  any  reason  for  giving  it  their  support  At  least  it  is  worth  asking 
whether  this  may  not  be  true. 

The  pertinence  of  such  an  inquiry  is  brought  home  by  what  Mr.  G.  Harold 
Powell  has  said  in  his  **Ck>operatlon  in  Agriculture,'*  under  the  heading, 
^'Agricultural  organization  must  be  born  of  necessity  :*' 

The  reason  for  an  industrial  organization  among  farmers  must  lie  In  some 
vital  service  which  it  is  expected  to  perform,  if  it  is  to  have  virility  enough  to 
live  in  the  face  of  the  competition  to  whch  every  new  farmers*  organzation  Is 
subjected.  •  •  ♦  Anumg  farmers  who  under  existing  conditions  are  already 
prosperous,  the  neeil  of  business  organization  is  not  usually  felt,  even  thou^ 
the  costs  of  marketing  and  tlie  extravagant  profits  of  the  middleman  or  the 
railroads  might  be  greatly  reduced.  They  must  feel  the  pressure  of  need  before 
they  can  launch  a  successful  business  association.  ♦  ♦  ♦  and  the  realization 
of  the  need  must  spring  from  within  and  not  be  forced  on  them  from  without 
by  the  enthusiasm  of  some  opportunist  who  seeks  to  unite  the  farmers  on  the 
principle  that  organization  is  a  good  thing.  American  agriculture  is  strewn 
with  the  wrecks  of  associations  that  were  the  outcome  of  high  motives  and  im- 
practical enthusiasm.  *  *  *  To  unite  successfully,  a  group  of  farmers  in 
the  past  have  had  to  feel  the  effect  of  hard  times  or  of  oppression  by  the  rail- 
roads, a  helplessness  on  account  of  a  combination  among  those  who  buy  their 
products  or  of  those  from  whom  they  purchase  supplies.  They  must  have  had 
big  obstacles  to  overcome.  ♦  ♦  ♦  Successful  cooperation  develops  through  a 
gradual  evolution,  the  mainspring  of  which,  at  least  in  its  childhood,  must  be 
grim  necessity.  If  it  is  born  prematurely  it  starts  with  a  weak  constitution 
and  expires  In  the  first  encounter  with  adversity.  It  must  be  formed  by  farmers 
who  realize  that  agriculture  is  passing  through  a  slow  evolution  in  its  adjust- 
ment to  modern  social  and  economic  changes,  and  that  the  business  of  the 
farmer  must  be  handled  collectively  rather  than  individually  if  the  farm^  is 
to  share  equitably  in  the  increasing  prosperity  which  the  better  organization  of 
all  kinds  of  industry  has  brought  to  the  country.* 

It  can  not  be  denied  that  consumers*  cooperation  has  lacked  in  this  country 
any  such  reason  for  existence  as  most  of  this  passage  sets  forth.  Farmers  have 
been  forced  Into  cooperation ;  consumers  have  not  In  his  concluding  sentence, 
however,  Mr.  Powell  recognizes  a  necessity  for  organization  created  not  by  an 
acute  situation  which  must  be  met  at  once  but  by  deep-seated  social  and 
economic  tendencies.  The  point  Is  made  that  farmers  must  handle  their  busi- 
ness collectively  If  they  are  to  get  their  equitable  share  of  the  general  pn>s- 
perlty.  Does  the  same  point  hold  for  consumers?  If  so,  cooperation  would 
certainly  seem  to  have  an  ample  field  of  usefulness;  and  we  may  fairly  assume 
tliat  the  reasons  for  its  past  ill  success  are  to  be  found  In  weaknesses  of  the 
forms  of  organization,  not  In  the  lack  of  any  real  opportunity  for  service.  The 
task  ahead  for  those  who  desire  to  see  cooperation  put  on  its  feet  Is  In  that 
case  the  practical  one  of  devising  methods  which  will  work. 

If  the  consumer  Is  falling  to  get  his  equitable  share  of  prosperity  it  is  not 
because  of  exorbitant  profits  reaped  by  retailers.    Their  competition  with  each 

1  Cooperation  In  Agriculture  by  G.  Harold  Powell.  Rural  Science  Series,  Macmillan, 
New  York,  1913,  pp.  21-24. 
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other  permits  few  to  earn  more  than  a  moderate  living.  Nevertlieless,  com- 
petition does  not  necessarily  mean  that  the  consumer's  best  interests  are  served. 
On  the  contrary,  the  competition  of  retailers  may  be  and  often  is  one  of  the 
reasons  why  the  cost  of  living  is  high.  It  is  a  competition  for  patronage ;  bat 
patronage  does  not  necessarily  go  to  the  establishment  where  selling  prices  are 
lowest  The  assumption  that  active  trade  rivalry  will  bring  about  the 
conditions  most  advantageous  for  the  consumer  is  one  which  overlooks  some 
of  the  facts.  Undoubtedly  it  would  bring  about  such  conditions  if  the  normal 
man  were  a  sort  of  omniscient  automaton  moved  solely  by  an  intelligent  regard 
for  self  interest.  But  he  is  not.  Instead,  he  is  a  human  being.  Where  he  goes 
to  buy,  and  what  he  spends  his  money  for,  and  how  much  he  will  spend,  are 
matters  which  will  be  determined  largely  by  salesmanship,  not  purely  by  what 
he  most  needs  and  can  normally  afford. 

Competition  for  business,  in  a  word,  has  created  a  special  branch  of  applied 
psychology.  Success  In  retail  trade  depends  quite  as  much  on  skill  in  making 
people  buy  what  they  would  not  take  or  come  for  of  their  own  motion  as  it 
does  on  efficiency  in  the  operations  involved  in  putting  goods  on  sale.  Specialists 
spend  their  time  in  studying  how  to  get  people  to  buy  more.  It  is  a  common 
saying  that  the  profit  is  made  not  on  what  the  customer  comes  to  buy  but  on 
what  further  can  be  sold  him  before  he  gets  away.  To  a  large  extent  salesman- 
ship Is  the  art  of  playing  upon  human  weakness  to  overcome  the  healthy  reduc- 
tance  of  a  man  or  woman  with  a  dollar  in  hand  to  give  it  up.  Employees  are 
coached  in  the  use  of  the  most  conciliatory  methods  of  winning  the  patronage 
of  the  public,  and  rewarded  for  deftness  In  accelerating  the  flow  of  the  golden 
stream  which  has  its  small  sources  in  the  customer's  purse  and  its  wide  mouth 
in  the  employer's  till. 

Advertising  may  be  said  to  have  become  the  life  of  trade.  A  concern  which 
should  attempt  to  make  its  way  solely  by  offering  goods  of  the  highest  merit 
at  the  most  reasonable  price  and  expect  success  to  come  as  the  result  of  an 
unnursed  reputation  would  be  regarded  as  hopelessly  old  fogy.  It  wUl  not 
do  to  sit  down  and  wait  for  people  to  find  their  way  to  your  doors.  There  are 
too  many  competitors  who  count  on  getting  attention  by  making  a  loud  noise. 
To  earn  large  profits  it  is  necessary  to  know  how  to  sell  many  goods,  as  well 
as  how  to  offer  good  values.  In  short,  competition  has  developed  the  art  of 
selling  along  lines  very  unlike  those  which  the  old-time  economic  theory  recog- 
nized. Custom  may  be  attracted,  or  extracted,  in  many  ways  besides  that  of 
offering  the  consumer  what  is  really  in  his  best  Interest  The  man  who  suc- 
ceeds Is  the  man  who  understands  how  to  apply  salesmanship  most  advan- 
tageously from  the  standpoint  of  profitableness  to  himself. 

In  shoft,  the  first  great  fact  which  a  consideration  of  the  characteristics  of 
modern  business  brings  to  light  is  the  tremendous  and  increasing  intensity  of 
competition.  Conditions  at  all  comparable  have  never  existed  before.  More  and 
more  of  the  brains  of  the  country  are  drawn  into  business.  As  rivalry  for  trade 
becomes  keener,  efficiency  In  the  conduct  of  enterprises  perforce  becomes  greater. 
At  the  same  time  the  sldewlse  pressure,  so  to  speak,  of  competition  causes 
solicitous  attention  to  be  given  to  the  extension  of  business.  That  the  consumer 
does  not  benefit  largely  by  the  energetic  pursuit  of  his  custom  and  the  constant 
search  for  more  efficient  methods  of  merchandising  It  would  be  Idle  to  deny. 
In  a  very  real  sense  competition  has  made  It  possible  for  him  to  get  more  for 
his  money  than  ever  before.    Nevertheless,  In  many  ways  his  Interests  suffer. 

One  result  of  overstrenuous  competition  is  its  tendency  to  force  the  Introduc- 
tion of  unfair  trade  practices.    A  dealer  who  finds  that  lie  is  being  driven  to 
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the  wall  will  resort  to  methods,  In  order  to  save  himself  If  possible,  which  he 
would  not  voluntarily  choose.  Competition  tends  to  the  general  adoption  of 
the  standards  of  the  least  scrupulous,  as  well  as  of  the  most  astute.  Hence 
the  widespread  demand  and  necessity  for  regulation  of  trade  practices  by  the 
State.  It  has  grown  increasingly  clear  that  too  close  adherence  to  the  "  laissez 
faire*'  point  of  view  invites  exploitation  of  the  consumer  to  a  disastrous  and 
Intolerable  extent  An  elaborate  but  necessary  system  of  control  is  in  process 
of  development  to  protect  the  public  against  trickery,  dishonesty,  and  thimble- 
rigging of  various  kinds.  Not  only  must  weights  and  measures  be  inq^ected, 
unsanitary  practices  prohibited,  unhealthful  food  cond^nned,  and  adulteratioas 
prevented,  but  a  far-reaching  system  of  standardization  must  be  contrived  and 
maintained  to  insure  the  buyer's  getting  what  he  pays  for.  Yet  it  must  be 
admitted  that  the  day  when  State  regulation  can  be  expected  efftetively  to 
insure  any  such  result  for  the  everyday  citizen  in  his  everyday  transactions  is 
far  distant 

What  cooperation  might  do  to  relieve  the  consumer  from  the  danger  of  ex- 
ploitation through  unfair  trade  methods  is  too  obvious  to  require  elaboration. 
The  cooperative  store  has  no  incentive  for  cheating  its  patrons,  since  they  are 
also  its  owners  and  could  make  nothing  by  cheating  themselves ;  and  the  ooq;>er- 
ative  store,  buying  as  it  does  for  its  patrons  instead  of  in  order  to  sell  to  them, 
becomes  a  central  agency  for  the  protection  and  advancement  of  their  interests 
by  a  skilled  buyer  who  can  safeguard  them  at  innum^able  points  impossible 
for  the  individual  to  cover,  or  uneconomical  for  each  individual  to  cover  in 
making  each  purchase. 

Another  and  a  very  striking  result  of  overstrenuous  competition  is  stimu- 
lated consimiptlon.  The  art  of  salesmanship  is  applied  not  only  to  hypnotize 
purchasers  into  buying  what  they  do  not  really  want,  but  also  to  arouse  Dew 
wants.  Against  the  artificial  stimulation  of  the  demand  for  things  involving 
well-recognized  dangers  to  society,  such  as  habit-forming  drugs  and  intoxicants, 
repressive  measures  have  been  very  generally  adopted;  but  simon-pure  g<wei- 
merdalism  still  inspires  the  pushing  of  many  wares  which  would  better  re- 
main unsold.  Thrift  is  a  virtue  the  practice  of  which  requires  far  greater 
powers  of  self-denial  under  present-day  conditions  than  it  did  when  pursuit 
of  the  consumer's  dollar  was  less  hot  Methods  of  selling  tend  to  grow  more 
irresistible.  In  the  effort  to  induce  trade  services  have  been  greatly  increased, 
and  the  consumer  pays  the  bill  without  realizing  how  much  of  the  higher  cost 
of  living  of  which  he  complains  is  due  to  his  consumption  of  this  pleasing  com- 
modity. Credit  is  extended  to  obtain  more  business,  and  the  resulting  losses 
must  be  distributed,  adding  another  item  of  expense  on  the  consumer's  fast- 
growing  account  The  cooperative  store,  however,  has  no  such  motive  as  the 
competitive  store  for  artificially  stimulating  consumption,  and  on  this  score 
also  it  can  present  strong  claims  for  saiq;)ort 

Still  another  result  of  competition  from  which  the  consumer  suffers  is  that 
brought  about  through  competition  for  cheapness,  real  or  supposed.  In  the 
effort  to  undersell  each  other,  competing  tradesmen  are  likely  to  seek  goods  on 
which  a  favorable  price-showing  can  be  made,  regardless  of  quality.  This 
crying  evil  is  now  being  partly  met  through  l^^l  requirements  regarding 
standardization  and  branding.  Besides  suffering  imposition  as  a  result  of  such 
cheapness,  consumers  are  very  effectively  and  generally  taken  In  by  the  Jug- 
glery of  price-cutting  and  bargain  sales — advertising  devices  the  profitableness 
of  which  depends  on  the  skill  with  which  their  user  recoups  himself  aft^ 
having  taken  advantage  of  the  human  weakness  for  getting  something  for 
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nothing.  Cooperative  trading  could  Bave  many  consomers  from  a  certain 
amount  of  eziaoitation  through  such  methods,  provided  they  were  willing  to  be 
saved. 

Another  oM)ortunity  for  saving  is  created  by  the  profit  wliich  the  consumer 
now  pays  on  good  will.  In  a  co(^)erative  store  whatever  profits  are  made  on 
retailer's  good  will  go  to  the  consumer.  Ck>od  will  is  the  value  to  a  business 
of  its  patronage.  Retailer's  good  will  has  in  it  an  element  akin  to  natural 
monopoly.  To  the  extent  that  a  customer  is  predisposed  to  buy  of  one  man 
rather  than  of  another,  the  play  of  free  c(Mnpetition  is  restricted.  The  more  the 
customer  can  be  counted  on  to  prefer  to  buy  at  a  certain  place,  the  more  extent 
sive  is  the  monopoly  of  his  custom  whidt  the  store  has. 

Good  will  is,  of  course,  partly  the  result  of  methods  which  build  up  a  high- 
class  business  reputation.  It  is  the  visible  evidence  of  the  investment  which 
the  establishment  makes,  so  to  speak,  in  fair  dealing  and  good  service  of  the 
consumer's  needs.  But  an  Important  part  of  good  will  has  its  source  in  trade 
habits  and  can  be  explained  only  by  considering  the  psychological  ai^ects  of 
the  matter.  We  all  tend  to  run  In  grooves.  It  is  more  natural  to  go  where  we 
have  been  before  than  to  seek  out  a  new  place.  The  customer  who  can  be 
counted  on  to  come  back  to  a  certain  store  presents  the  proprietor  with  the 
equivalent  of  the  capitalized  value  of  his  good  wilL  If  the  pn^;>rietor  sells 
his  business,  he  &n[>ects  to  realise  on  its  good-will  value,  as  well  as  on  its  tangi- 
ble assets.  The  cooperator  invests  his  good  will  in  his  own  store  and  thus 
makes  it  possible  to  obtain  the  returns  on  it  himself. 

A  notable  development  has  taken  place  of  recent  years  in  the  creation  of 
good-will  values  by  manufacturers  and  wholesalers,  through  the  instrumentality 
of  advertising.  The  profits  on  an  article  of  general  consun^^tion  which  it  is 
possible  to  reap  through  nation-wide  advertising  have  rolled  up  great  fortunes, 
after  making  good  enormous  disbursements  for  the  costs  incurred.  Such  profits 
are  partly  the  result  of  a  transfer  of  a  portion  of  the  retailer's  good  will  to  the 
producer,  partly  the  result  of  building  up  an  essentially  new  good  wilL  The 
advertised  article  must,  after  the  point  has  been  reached  at  which  the  article 
"  sells  itself,"  be  handled  by  the  grocer  with  a  margin  of  profit  decidedly  below 
that  which  he  must  average  on  his  goods  generally.  **  They  have  got  us  where 
they  just  about  tell  a  man  what  he  can  have  to  live  on,"  said  a  grocw  bitterly 
when  asked  how  much  he  made  on  a  well-advertised  brand  of  butter.  But  the 
consumer  has  found  to  his  cost  that  package  goods  are  likely  to  be  far  more 
expensive  than  the  same  goods  in  bulk,  even  though  the  grocer  makes  less  on 
them. 

An  illuminating  incident  was  reported  in  the  papers  some  months  ago.  The 
president  of  the  American  Sugar  Refining  Ga  was  a  witness  at  a  hearing  in 
New  York  in  connection  with  the  suit  of  the  Government  for  the  dissolution  of 
the  company.  In  discussing  the  introduction  and  advertising  of  package  goods 
he  is  reported  to  have  said :  "  I  came  from  a  patent  medicine  town  in  Massa- 
chusetts, and  I  know  the  value  of  getting  a  product  inside  the  home.  I  thought 
that  if  the  housekeeper  could  order  goods  in  a  sanitary  package  it  would  do  the 
trade  good.  I  thought  that  if  we  could  standardize  the  package  and  get  it 
into  the  home  we  would  eliminate  compeUtion.** 

'*  You  do  not  mean  '  eliminate  competition,'  do  you?"  asked  the  counsel  for 
the  company.  '*You  mean  to  say  you  would  make  a  good  product  against 
which  rivals  would  have  small  chance?"  "I  knew  that  if  we  could  get  the 
housekeeper  we  could  put  a  good  price  on  the  product,"  was  the  r^ly. 

The  package  goods  business  has  flourished  partly  because,  once  you  have  **  got 
the  housekeeper,"  competition  is  to  a  certain  extent  eliminated.    The  purchaser 
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is  not  entirely  free  to  choose.  The  maker  has  acquired  a  form  of  mon(^K>ly 
through  a  trade  habit,  and  can  collect  monopoly  profits.  The  president  of  the 
so-called  "  sugar  trust "  knew  that  by  "  getting  the  housekeeper  "  it  would  be 
possible  to  put  a  good  price  on  the  product  In  this  way  even  the  makar  of  a 
uniform  article  like  sugar,  in  the  case  of  which  thare  could  be  no  choice  be- 
tween the  output  of  different  refineries,  can  secure  an  advantage  like  that 
possessed  by  the  maker  of  a  patent  medicine,  which  no  rival  can  manufacture. 
Thus  the  consumer  pays  toll  to  many  others  besides  the  retailer,  and  would 
continue  to  do  so  if  the  store  were  a  cooperative  one  until  such  time  as  his 
organization  had  advanced  to  a  national  stage. 

Bnough  has  be^i  said,  I  think,  to  show  that  cooperation  has  many  advantages 
to  hold  out  It  would  seem  that  a  sufficient  field  of  usefulness  exists  to  induce 
consumers  to  organize,  if  methods  capable  of  yielding  success  can  be  promised. 
A  pertinent  subject  of  inquiry  at  the  present  point  is  therefore:  What  further 
light  if  any,  can  be  thrown  on  the  past  causes  of  failure?  What  must  be 
reckoned  with? 

One  important  cause  of  failure  has  unquestionably  been  false  initial  expec- 
tations r^^arding  what  could  be  obtained.  Most  of  tiiose  who  have  gone  Inte 
organizations  of  consumers  in  the  United  States  have  done  so  with  the  idea 
that  large  immediate  savings  could  be  realized.  It  has  been  imagined  that 
retailers'  profits  were  excessive,  and  that  by  **  eliminating  the  middleman,'* 
to  use  the  popular  but  fallacious  phrase,  a  large  percentage  of  the  cost  of  living 
could  be  cut  off  without  any  corresponding  sacrifice.  But  in  point  of  fact  such 
an  assumption  is  delusive.  Only  under  exceptional  conditions  can  consumers 
through  organization  lower  the  cost  of  living  to  an  important  aggregate  out  of 
retailers'  profits.  Hence  support  of  consumers'  organizations  based  on  this  false 
notion  has  been  short  lived,  and  its  demise  has  been  very  commcmly  fol- 
lowed by  that  of  the  organizations  themselves. 

Another  reason  for  nonsuccess  may  be  found  in  the  important  part  which  per- 
sonality plays  in  building  up  a  business.  In  large  enterprises  and  in  small,  some 
individual  or  possibly  some  small  group  of  associates  are  the  important  factors 
in  the  achievement  of  any  marked  Aegxee  of  success.  Some  of  the  most  suc- 
cessful of  our  cooperative  producers'  associations  are  said  to  be  founded  on  the 
personality  of  a  leader  possessed  of  uncommon  qualities.  Whether  or  not 
cooperative  organizations  generally  will  be  able  to  develop  leadership  will  de- 
pend partly  on  the  degree  to  which  men  will  find  satisfaction  in  renderinir 
service  rather  than  making  money,  and  partly  on  the  capacity  of  cooperators 
to  choose  and  support  and  follow  competent  leaders  after  they  have  been 
found. 

A  furtiier  reason  for  cooperative  failures  is  the  improbability  that  their 
management  will  be  characterized  by  aggressiveness.  Men  who  are  spurred 
on  by  the  desire  for  profits  and  whose  capital  is  at  stake  can  generally  be 
counted  on  to  get  out  and  hustle  for  business.  A  collective  enterprise  not  only 
lacks  the  spur  which  stimulates  the  ordinary  business  man  to  push  hard  for  a 
place  in  the  sun,  but  also  suffers  a  serious  disadvantage  in  its  form  of  organiza- 
tion. Democratic  control  does  not  make  for  swift  or  daring  or  original  action. 
In  an  ordinary  stock  company  control  is  generally  in  the  hands  of  a  small 
group  of  stockholders  and  responsibility  is  concentrated,  while  in  an  associa- 
tion of  cooperators  the  management  must  take  account  of  the  general  sentiment 
The  tendency  is  to  go  slow  and  take  no  chances.  Conservatism  may  enable  an 
established  business  to  hold  its  position,  but  it  is  out  of  place  when  a  new  en- 
terprise is  to  be  built  up. 
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Personally  I  regard  the  inferiority  of  a  collective  enterprise  in  aggressiveness 
as  one  of  the  most  serious  obstacles  to  wide  success  under  existing  conditions^ 
In  what  it  can  actually  do  for  its  members  the  cooperative  store  need  not,  I 
believe,  fear  to  stand  the  test  of  comparison  with  the  competitive  stores  whicb 
are  Its  rivals.  But  commercial  success  depends  first  of  all  on  ability  to  com- 
pete with  rivals  for  good  will ;  and  good  will  is  obtained  in  many  other  way» 
than  by  giving  people  their  money's  worth.  It  has  already  been  pointed  out  that 
one  of  the  advantages  of  the  cooperative  store  for  the  consumer  is  the  lack  of 
any  occasion  for  stimulating  consumption,  for  practicing  predatory  salesman^ 
ship,  or  for  employing  cheapness  as  a  device  for  getting  the  better  of  the  cus- 
tomer unnoticed;  but  these  very  advantages  become  disadvantages  when  it 
comes  to  building  up  a  business.  In  short,  the  tradesman  has  developed  certain 
practices  extremely  useful  to  him,  which  the  cooperative  store  does  not  wish  to 
employ  since  they  are  contrary  to  the  interests  of  the  customer;  but  because 
they  are  devices  for  getting  the  better  of  competitors,  the  cooperative  store  i» 
handicapped  without  them. 

In  other  words,  the  cooperative  store  is  handicapped  by  its  obligations  to  it» 
customers.  The  competitive  store  can  use  methods  that  the  cooperative  store 
can  not.  A  cooperative  store  does  not,  properly  speaking,  sell  to  its  patrons  p 
it  buys  for  them.  It  is  their  agent.  The  adverse  interest  always  involved  ia 
the  ordinary  relation  of  buyer  and  seller  does  not  exist ;  for  whatever  the  store 
makes  belongs  to  those  whose  business  has  yielded  the  surplus.  As  the  agent 
of  its  patrons  it  must  consider  and  protect  their  interest  first  of  all,  and  it  must 
abstain  from  any  practices  which  would  benefit  the  store  at  their  expense.  It 
can  not  consistently  do  otherwise  than  maintain  high  standards,  deal  in  all 
ways  honestly  and  fairly,  choose  its  stock  from  the  standpoint  of  what  is  really- 
most  desirable  for  the  consumer  instead  of  the  standpoint  purely  of  what  cau 
be  sold  most  advantageously  to  the  store,  and  in  every  respect  live  up  to  the 
responsibility  imposed  by  the  exercise  of  a  trust.  In  contrast  with  all  this,, 
competitive  business  has  its  obligation  primarily  not  to  those  who  buy  from  it 
but  to  those  whose  money  has  been  put  into  it  with  the  expectation  of  making; 
a  gain.  Its  owners  may  or  may  not  have  a  high  standard  of  business  ethics 
and  a  genuine  desire  to  be  serviceable  to  society  at  the  same  time  that  they 
prosper  personally ;  they  may  or  may  not  be  persuaded  that  honesty  is  the  best 
policy  and  that  therefore  the  right  path  to  business  success  is  scrupulously  fair 
dealing.  However  that  may  be,  sooner  or  later  the  point  is  reached  at  which 
the  principle  of  *'  caveat  emptor  '*  applies.  Sooner  or  later,  that  is,  the  interest 
of  the  customer  and  their  interest  part  company.  Always  the  fundamental  fact 
holds  that  the  object  for  which  the  store  is  run  is  the  benefit  of  the  seller.  An 
ordinary  store  can  attract  trade  in  ways  which  a  cooperative  store,  if  true  to- 
its  principles,  must  forego. 

Now  we  begin  to  understand  why  the  average  man  who  has  been  in- 
duced to  undertake  cooperation  soon  loses  interest  He  does  not  regard  it 
as  particularly  worth  while  largely  because  he  is  not  in  position  to  recognize- 
its  merits.  While  there  are  many  people  who  discover  its  practical  value,  they 
are  likely  to  be  exceptional  people.  That  collective  ownership  would,  if  car- 
ried far  enough  to  have  important  power,  enable  consumers  as  a  class  to  get 
their  equitable  share  of  the  general  prosperity  may  be  demonstrated  never  so 
thoroughly  to  the  everyday  citizen  without  his  finding  it  a  sufficient  reasoi» 
for  taking  personal  action;  and  of  less  immediate  reason  he  is  oblivious.  The 
man  who  goes  in  for  cooperation  because  he  is  convinced  that  individualism  is- 
bound  to  lose  out  in  the  long  run  is  the  most  valuable  kind  of  a  convert  to  the 
cause,  for  he  will  possess  the  quality  of  loyalty  of  which  cooperators  so  fre- 
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quently  bave  occasion  to  bemoan  the  lack ;  but  be  will  also  be  a  rare  specimen. 
The  average  man  does  not  take  practical  account  of  matters  that  lie  so  far 
ahead  or  so  far  away. 

In  short,  a  dilemma  presents  itself.  The  question  Is,  How  is  the  thing  to  be 
accomplished?  Ck)nsumers  generally  have  no  consciousness  of  being  exploited. 
Those  of  them  who  are  most  fully  convinced  that  they  are  do  not  know  where 
to  put  the  blame.  There  was  much  resentment  over  the  high  cost  of  living 
before  the  business  depression  from  which  we  are  now  emerging  diverted 
public  attention  into  new  channels,  and  with  the  expansion  of  business  and 
trade  activity  the  question  of  living  costs  may  again  come  to  the  fore;  but 
many  explanations  are  possible,  and  the  consumer  is  unlikely  to  reach  any  con- 
clusion as  to  whether  or  not  he  has  Just  cause  of  complaint  against  anyone  or 
anything  in  particular.  Those  who  see  that  a  necessity  exists  for  consumers* 
organization  have  therefore  no  present  way  to  demonstrate  to  the  mass  of  con- 
sumers that  they  would  gain  by  organizing,  and  no  way  to  get  the  thing  tried 
without  a  demonstration.  If  the  crowd  is  to  be  drawn  Into  cooperation,  it  must 
be  shown  that  some  definite,  practical,  Inmiediate  inducement  is  offered;  but 
this  is  Just  what  cooperation  is  unable  to  show. 

Very  generally  those  who  are  active  in  consumers*  cooperation  are  now  saying 
that  before  any  important  showing  of  results  can  be  made  there  must  be 
cooperative  wholesaling.  Since,  however,  the  formation  of  a  wholesale  society 
must  await  the  upbuilding  of  a  sufficient  number  of  retail  stores  to  afford  the 
necessary  support,  the  situation  is  not  greatly  improved.  It  is,  therefore,  not 
surprising  tl^at  the  present  is  a  time  of  hesitation,  if  not  discouragement,  among 
the  leaders  of  consumers*  organization  in  this  country.  Many  new  enterprises 
were  started  two,  three,  and  four  years  ago,  in  the  expectation  that  enough 
could  be  saved  in  the  retail  field  to  make  the  venture  a  glowing  success.  Prob- 
ably a  majority  of  these  enterprises  have  already  failed,  while  almost  none  are 
out  of  their  probation  period.  From  every  side  is  heard  the  same  story — 
that  competition  In  the  large  cities  is  so  fierce  as  to  make  it  almost  impossible 
for  a  cooperative  store  to  thrive. 

Out  of  the  dilemma  created  by  this  situation  believers  in  the  deep-seated  need 
for  consumers'  cooperation  have  sought  an  escape  by  declaring  that  the  first 
requisite  is  education.  The  long-range  point  of  view  must  be  cultivated.  Fur- 
ther, self-interest  as  the  dominating  motive  must  make  place  for  a  certain 
measure  of  interest  in  the  group  or  general  welfare.  Adherents  must  be  won 
through  a  process  of  individual  conversion.  Those  who  have  given  themselves 
to  organizing  cooperation  of  any  kind  are  almost  unanimous  regarding  the 
fundamental  necessity  for  a  support  based  on  convictions  and  principle,  if  suc- 
cess is  to  be  realized.  Ck>nfronted  with  the  unwillingness  of  the  general  public 
to  Join  heartily  in  the  projects  for  collective  action  in  the  collective  interest, 
they  call  for  the  cooperative  man.  Their  demand  for  loyalty  to  the  common 
enterprise,  for  willingness  to  face  difficulties  and  endure  discouragements  and 
be  governed  by  larger  considerations  than  those  of  personal  advantage  soimds 
at  times  like  an  admission  of  the  impracticability  of  the  whole  affair. 

Why,  it  is  natural  to  ask,  should  people  cooperate  if  they  do  not  find  their 
account  in  it?  Is  it  not  a  matter  of  business,  to  be  undertaken  or  dropped  on 
business  grounds  purely?  What  has  loyalty  to  do  with  the  case?  The  answer 
given  is  that  cooperation,  to  those  who  have  once  got  into  the  spirit  of  it,  is 
more  than  a  matter  of  business.  It  becomes  a  faith.  It  is  worth  while  because 
of  its  promise  as  a  remedy  for  deep-rooted  evils.  It  is  a  measure  of  social 
amelioration,  which,  however,  to  be  realized  must  effect  an  alteration  of  the 
individual's  attitude.    With  private  selfishness  it  is  in  irreconcilable  conflict; 
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&Dd  it  can  not  thriye  except  by  substituting  as  the  motive  of  conduct  the  spirit 
of  neighborliness  and  helpful  association  in  place  of  the  spirit  of  rivalry  and 
individualistic  struggle.  These  views  are,  however,  unimpressive  as  a  practical 
program.  For  the  cooperative  man  must  be  developed  by  the  actual  practice  of 
cooperation.  Until  enterprises  can  somehow  or  other  be  got  going  and  kept  on 
their  feet  the  proposal  that  we  attempt  to  make  headway  by  adopting  a  program 
of  education  seems  to  have  no  greator  merit  than  the  ideas  previously  ex- 
amined. Progress  must  be  developed  by  the  actual  practice  of  cooperation. 
Progress  involves  a  starting  point;  and  it  is  precisely  the  matter  of  getting 
started  that  constitutes  the  main  concern. 

Along  what  line,  then,  shall  those  who  believe  that  consumers*  organization 
is  needed  as  a  means  toward  a  less  unequal  distribution  of  prosperity  direct 
their  efforts?  Is  there  nothing  to  furnish  a  clew  to  tlie  right  course?  Valuable 
conclusions  can  be  drawn  from  the  relative  tenacity  of  life  shown  by  some  of 
the  cooperative  enterprises  undertaken  by  foreigners  in  this  country.  A  sig- 
nificant fact  to  ponder  when  it  begins  to  seem  that  cooperation  is  a  sort  of  "  no 
thoroughfare  "  into  which  the  public  enters  only  to  back  out,  is  the  apparently 
superior  capacity  possessed  by  groups  of  people  of  other  nationalities  living  in 
our  industrial  centers  for  loyal  support  of  a  collectively  owned  business.  It  is 
not  surprising  that  such  groups,  drawn  together  by  the  sense  of  what  they  have 
in  common  as  well  as  by  the  sense  of  strangeness  In  their  environment,  should 
display  exceptional  cohesiveness.  They  have  that  without  which  all  attempts 
at  common  action  are  bound  to  be  futile — willingness  to  cooperate  at  a  sacrifice. 

Whatever  develops  in  groups  of  men  and  women  neighborliness  and  the  prac- 
tice of  association  for  the  common  welfare,  makes  them  readier  for  cooperative 
business  enterprises.  But  the  bulk  of  those  Americans  who  can  be  got  together 
under  ordinary  conditions  to  form  a  cooperative  consumers*  organization  are 
unregenerate  Individualists.  They  are  interested  not  in  the  ultimate  triumph 
of  a  common  cause,  but  in  the  immediate  realization  of  a  personal  pecuniary 
advantage.  They  are.  In  short,  inquiring  the  way  to  the  bargain  counter.  If 
experience  has  proved  anything  whatever  regarding  the  cooperative  store,  it  has 
proved  that  the  bargain-counter  idea  is  quick  poison  and  sure  death.  On  that 
tack  competitive  business  can  sail  fastest  every  time. 

It  follows  that  cooperation  will  have  its  best  prospects  of  success  when  or- 
ganized among  a  group  of  people  already  conscious  of  common  interests  and 
mutual  relationships.  It  shoul<\  give  expression  to  something  of  a  club  Idea. 
Clubs  are  Immensely  successful  because  they  combine  personal  advantage  with 
a  sense  of  something  larger  to  which  one  "belongs.**  The  best  place  for  co- 
operation to  start  Is  where  It  Is  already  started.  It  may  be  In  the  labor  union, 
or  the  church,  or  the  neighborhood,  or  the  place  of  employment,  or  wherever 
else  men  and  women  begin  to  find  it  easy  and  natural  to  do  things  together. 
Only  let  cooperation  not  be  entered  Into  In  the  belief  that  It  Is  going  to  reward 
its  participants  with  something  for  nothing.  Persons  looking  for  a  get-rich- 
quick  device  should  apply  elsewhere. 

It  is  sometimes  held  that  only  among  the  hard-circumstanced  can  It  be  ex- 
pected to  succeed.  This  I  do  not  believe.  The  kind  of  advantages  which  It  has 
to  offer  seem  to  me  the  kind  which  those  comfortably  well  off  are  likely  to  value 
at  the  outset  more  than  those  who  are  obliged  to  live  close.  Where  com- 
munities can  be  found  that  are  made  up  of  Individuals  having  a  certain  sodal 
homogeneity  and  sense  of  common  Interest,  and  having  incomes  sufficient  to 
relieve  them  from  the  necessity  of  overstrlct  economy,  a  high-class  store  owned 
by  and  operated  for  its  members,  with  primary  attention  to  quality  and  honesty 
and  with  lowered  costs  as  a  secondary  Inducement,  should  be  able  to  prove  Its 
usefulness. 
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Another  opportunity  for  the  cooperative  store  is  created  in  the  need  for  stady 
of  means  for  lessening  the  wastefulness  of  established  methods  of  handling 
food  products.  One  of  these  elements  Is  the  waste  of  service.  The  particular 
cooperative  organization  with  which  I  happen  to  be  connected  constitutes  an 
experiment  in  this  field.  By  a  mail-order  system,  staple  groceries  and  the  less 
perishable  fruits  and  vegetables  are  handled  with  a  material  saving  of  time 
both  for  the  store  force  and  for  the  housekeeper;  while  the  cost  of  delivery 
service  is  brought  to  a  minimum  through  sales  of  a  week's  supply  of  goods 
together. 

A  larger  field  for  experiment  is  presented  by  the  waste  which  takes  place 
under  the  methods  by  which  city  markets  now  receive  their  supplies  of 
farm  products.  Part  of  this  waste  is  due  to  shipment  by  the  producer 
of  ill-graded  or  low-grade  material.  Another  part  is  due  to  deterioration 
while  produce  is  passing  through  various  hands  to  the  consumer;  and  still 
another  to  maladjustments  of  supply  and  demand.  To  what  extent  consumers' 
organizations  working  with  producers*  organizations  might  be  able  to  contrive 
a  system  which  .would  reduce  waste  to  a  minimum  is  a  very  interesting  question. 

Under  an  arrangement  between  the  two,  the  city  cooperative  store  would  take 
and  transmit  to  the  proper  producers'  association  orders  for  whatever  quan- 
tities of  goods  it  could  dispose  of.  Through  a  carefully  devised  system  of 
standardization,  previously  agreed  upon,  the  delivery  of  goods  of  a  specified 
grade  would  be  provided  for.  The  producer  would  pack  these  goods  by  methods 
also  previously  agreed  upon,  so  that  the  artldee  might  reach  their  destination 
In  the  best  possible  condition.  Prices  would  presumably  be  determined  on  the 
basis  of  retail  prices  of  the  day,  since  these  are  far  more  stable  than  whole- 
sale prices,  the  producer  receiving  the  fair  av^age  retail  price  less  a  reason- 
able percentage. 

Thus  the  necessity  of  passing  produce  through  the  wholesale  market  in  order 
to  determine  Its  value  would  be  obviated.  The  producer  would  ship  the  quan- 
tity for  which  a  market  existed  Instead  of  taking  his  chance  of  encountering 
a  glut  Grading  would  take  place  at  the  source.  Direct  connections  would 
place  the  goods  In  the  consumers'  possession  In  the  shortest  possible  time.  The 
production  of  high-grade  goods  would  be  encouraged.  Fair  dealing  throughout 
would  be  assured  by  the  assumption  of  responsibility  on  the  part  of  the  pro- 
ducers' association,  for  the  Intelligence  and  strict  honesty  with  which  the 
agreement  between  the  two  associations  would  be  complied  with,  and  by  the 
assumption  on  the  part  of  the  consumers*  association  of  responsibility  for  In- 
telligent distribution. 

If  any  such  plan  could  be  worked  out  It  would  enable  the  consumer  to  get 
far  better  produce  and  the  farmer  to  get  more  money.  To  bring  the  two  to- 
gether, however,  an  Intermediary  agency  Is  necessary.  Agricultural  specialists 
should  draw  up  the  specifications  regarding  standards,  and  should  prescribe 
the  methods  of  production  and  shipping  necessary  to  secure  the  best  results. 
It  should  also  put  organizations  of  producers  and  organizations  of  consumers  In 
touch.  It  would  be  small  business  at  first,  but  the  Importance  of  the  results, 
were  It  once  to  be  demonstrated  that  consumer  and  producer  could,  thus  or- 
ganized, deal  directly  with  each  other  to  mutual  advantage,  might  be  unex- 
pectedly great  The  experimental  test  of  such  a  plan  would  seem  an  appro- 
priate activity  for  a  governmental  agency  charged  with  such  duties  as  those 
of  our  Office  of  Markets  In  the  United  States  Department  of  Agriculture. 

Adjournment. 
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JOINT  SESSION  OF  SUBSECTIONS  1  AND  3  OF  SECTION  m. 

Saubigh  HoTEZj, 
Wednesday  morning  ^  Januctry  5,  1916. 

Chairman  M.  R  Campbell. 

General  tofig: 

Pan  American  theme :  ^'  Conservation  of  the  Natural  BeBoorces  of  a 
Nation  throufirh  Government  Ownership  or  ControL" 

The  session  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

The  Chaibman.  As  annomiced  yesterday,  we  shall  continue  this 
morning  the  so-called  Pan  American  subjects  which  are  thought  to 
be  of  prime  importance  in  this  congress.  The  first  paper  we  are  to 
hear  has  been  prepared  by  Mr.  W.  C.  Mendenhall,  Chief  of  the  Land 
Classificaticm  Board  of  the  United  States  (Geological  Survey.  Un- 
fortunately Mr.  Mendenhall  is  ill  and  unable  to  be  present  to-day,  but 
Mr.  Ball  has  kindly  ccMisented  to  read  Mr.  Mendenhall's  paper. 

THE  FEDERAL  GOVERNMENT  AND  THE  NATION'S  MINERAL 

RESOURCES. 

By  W.  0.  HBNDBNHALL, 
VnMed  B$ate9  Cteqlogioal  Survey, 

The  value  of  the  mineral  products  of  the  United  States  of  America  for  the 
year  1913  was  nearly  $2,500,000,000,  or  more  than  $25  for  each  inhabitant  In 
1880  the  value  was  a  Uttle  less  than  $865,000,000,  or  about  $7^25  for  each  in- 
habitant The  total  output  therefore,  in  1918  was  nearly  seven  times  and  the 
per  capita  output  nearly  three  and  one-half  times  that  of  1880—88  years  earUer. 
These  figures  demonstrate  the  astonishing  absolute  and  relative  increase  in  tiie 
importance  of  the  mineral  industry  of  the  United  States.  It  foUows,  of  course, 
as  a  GoroUary  of  this  growth  that  there  is  a  widespread  interest  in  all  problems 
connected  with  mineral  production,  including  the  relations  of  the  General  Gov- 
ernment to  that  production  and  perhaps  especiaUy  in  the  attitude  of  the  Gov- 
emm^it  toward  those  original  sources  of  mineral  wealth,  the  deposits  existing 
In  the  public  lands. 

The  magnitude  of  the  industry,  the  rate  of  its  growth,  and  tiie  intensity  of 
the  interest  are  sufficient  Justification  for  a  brief  review  in  g^eral  terms  of 
the  relations  which  the  Government  holds  toward  the  mining  resources  of  the 
Nation  and  of  governmental  actions  affecting  the  mining  industry. 

These  relations  and  these  actions  are  of  two  distinct  types.  As  the  pro- 
prietor of  the  remaining  public  lands  the  Nation  ezotrises  the  right  of  owner- 

761 


Digitized  by 


Google 


762       PBOOEEDIKGS  8BC0ND  PAN  AMEBICAN  SOIBKTIFIO  C0NGBE88. 

ship,  and  through  Congress  may  withhold  or  alienate,  develop  or  reserve,  lease 
or  sell,  conditionally  or  unconditionally,  as  it  wills. 

But  as  to  the  minerals  in  private  ownership,  whether  they  have  been  legally 
acquired  from  the  Government  itself  or  exist  in  lands  that  never  were  a  part 
of  the  public  domain,  the  Government  has  only  the  limited  powers  that  depend 
upon  the  constitutional  right  to  regulate  commerce  between  the  States  and 
between  this  and  other  countries.  This  power  is  very  general  in  charactw  and 
te  held  in  common  with  the  pow^  to  regulate  other  f6rms  of  commerce  than 
that  in  minerals,  so  that  it  does  not  constitute  a  right  that  justifies  especial 
consideration  of  mineral  resources  apart  from  other  commercial  resources. 
The  mineral  deposits  now  privately  owned,  therefore,  while  they  are  properly 
matters  of  national  interest  and  are  the  objects  of  scientific  and  statistical 
study,  do  not  require  or  receive  from  the  public  official,  whether  he  be  legis- 
lator or  administrator,  the  attention  that  is  given  to  those  mineral  resources 
which  exist  in  the  public  lands  or  in  those  alienated  lands  the  mineral  rights 
to  which  have  been  reserved  by  the  Government  for  separate  distribution. 
These  lands  form  but  a  small  part  of  the  area  of  the  country,  less  than 
800,000,000  acres  out  of  2,000,000,000  acres,  or  say,  15  per  cent  of  the  land 
surface  of  mainland  United  States. 

Facts  have  not  been  assembled  upon  which  may  be  based  a  reasonably  accu- 
rate estimate  of  the  relation  of  the  mineral  resources  upon  the  public  lands  to 
those  which  have  passed  into  the  hands  of  individuals.  The  reserves  of  many 
classes  of  deposits  can  not  be  estimated  with  any  approach  to  accuracy  in 
advance  of  detailed  exploration,  and,  furthermore,  with  improvements  in  techni- 
cal processes  or  in  transportation  conditions,  what  is  country  rock  to-day  be- 
comes ore  to-morrow,  so  that  attempts  to  estimate  general  ore  reserves  are 
wholly  futile.  As  to  other  types  ef  d^Nwits,  like  oeal  and  idiosphate,  that  may 
be  and  indeed  have  been  estimated,  no  attempt  has  been  made  to  separate  in 
the  estimates  those  reserves  in  putdic  from  those  in  private  ownership. 

But  such  estimates  are  not  in  any  wise  necessary  to  the  present  purpose. 
It  is  sufficient  to  know  that  the  Nation  as  a  proprietor  still  owns  great  areas  of 
mineral  land  in  order  to  reallae  that  the  problem  of  the  proper  management 
of  these  areas  and  their  contents  is  a  problem  of  magnitude  and  of  great  public 
interest 

In  the  «irlier  and  middle  periods  of  the  Republic's  growth  our  problem  was 
like  that  of  some  of  our  neighbors  in  this  hemisphere  to-day — ^that  is,  essentially 
a  problem  of  settlement  and  devel<^ment  rath^  than  one  of  conservation. 
Our  statesmen  were  concerned  chiefly  in  attracting  settlers  to  vacant  lands,  in 
establishing  industries  by  the  development  of  undeveloped  resources,  in  encour- 
aging and  extending  means  of  transportation  so  that  human  habitation  might 
be  not  merely  possible  but  attractive,  free  from  undue  hazards  and  hardships, 
and  attended  by  opportunities  for  education  and  social  intercourse.  In  short, 
both  the  undeveloped  condition  of  the  country  and  the  relative  abundance  of 
our  mineral  wealth  during  the  first  half  of  our  existence  as  f^  nation  excused 
us,  if  they  did  not  entirely  Justify  us  in  expending  those  resources  prodigally 
in  extending  colonization  and  settlement  so  that  they  might  render  the  quickest 
service  in  furthering  national  development  Forests  and  lands  and  minerals  do 
not  become  useful  to  men  until  there  are  men  to  use  them.  The  first  task  in 
an  unsettled  country  is  to  bring  about  settlement  Important  as  forest  conser- 
vation now  is  in  Ohio,  Indiana,  and  Michigan,  it  was  not  so  important  to  save 
the  trees  a  century  ago  as  to  build  houses  and  clear  the  land  for  cultivation. 
Although  no  one  would  advocate  now  the  making  of  immense  grants  of  public 
land  to  induce  railroad  building,  that  may  have  been  a  wise  policy  40  or  50  years 
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ago,  for  it  brought  about  tbe  lurompt  ooDstnicti<m  of  trunk  lines  acron  tbe 
continent  and  thus  made  acceesible  the  remainder  of  the  public  domain. 

Therefore,  although  in  common  with  other  oonaervationiata  I  regret  ttiat  the 
idea  of  conserration  in  the  sense  of  wise  use  with  full  coosideratioQ  of  future* 
as  well  as  immediate  needs,  was  not  oooqurehended  earlier  by  our  countrymen, 
yet  I  feel  that  that  fact  is  not  a  matter  of  suriNrise  nor  especially  for  criticism. 
I  am  inclined  to  think  that  such  critidsm  results  from  our  inability  to  visual- 
ize the  conditions  of  that  earlier  time.  We  incline  to  discuss  the  acts  of  two 
or  four  generations  ago  from  the  point  of  view  of  to-day.  Had  the  Nation 
awakened  earlier  to  the  need  of  wiser  laws  and  less  lavish  «jq;»enditure  of  its 
patrimony  there  would  now  undoubtedly  be  a  larger  proportion  of  our  re- 
sources over  which  the  Nation  could  exercise  direct  control  for  the  benefit  of 
its  citlsenship,  but  it  is  scared  b^evable  that  th^re  would  be  any  markedly 
greater  proportion  unused,  for  no  one  advocates  withholding  these  resources 
from  use.  Waste  and  loss  would  doubtless  have  been  lessttied,  but  in  the  case 
of  most  minerals  the  amount  wasted  is  an  almost  negligible  percentage  of  the 
mineral  wealth  that  remains,  so  that  the  quantitative  effect  would  have  been 
smalL  The  chief  effects  of  proper  legislation  written  into  the  statute  books 
earlier  would  have  been  to  prevent  the  passage  into  private  control  of  so  large 
a  pnqportion  of  our  unused  mineral  wealth.  This  is  important  and  it  Is  re- 
grettable that  st^ps  were  not  tak«Q  to  this  end,  but  it  is  not  vitaL  If  it  be- 
comes necessary  to  the  national  well-being  we  shall  find  other  means  of  con- 
trolling private  use  of  our  mineral  wealth  than  through  the  exercise  of  a  i^o- 
prietor's  rights. 

Govemm«Qtal  functions  in  their  relations  to  all  of  these  problems  fall  into 
two  general  classes,  corr«q;K>nding  to  two  of  the  three  fundamental  divisions 
of  the  Federal  Qovernment— ^lamely,  the,  executive  and  the  legislative.  Al- 
though these  functions  are  distinct  and  are  performed  by  entirely  different 
groups  of  men,  they  are  very  closely  interdependent  All  executive  acts  depend ' 
upon  the  law,  for  they  are  but  the  administration  of  law.  Oongress  enacts 
the  laws  and  the  Bxocutive  administers  them.  Congress  indeed  creates  the 
departments  and  bureaus  which  are  the  instruments  of  administration.  On  the 
other  hand,  the  experience  of  the  Executive  in  administering  the  law,  and  the 
vast  body  of  facts  secured  by  the  great  d^Murtments  and  bureaus  in  carrying 
out  the  duties  assigned  them,  are  utilized  by  Oongress  in  considering  new 
enactments. 

The  facts  thus  dev^oped  may  indeed  be  the  principal  basis  for  new  legis- 
lation. Thus  it  haM)ens  that  the  work  of  the  governmental  investigative  organi- 
zations on  problems  related  to  the  Nation's  mineral  resources  exercise  both  a 
direct  and  an  indirect  influence  on  the  mineral  industry.  Its  primary  purpose 
is  to  assemble  facts  and  establish  principles  that  will  be  useful  to  the  mining 
world.  By  the  accomplishment  of  this  purpose  its  direct  influence  is  exercised. 
But  the  principles  established  and  the  facts  collected,  when  made  available  to 
the  country  by  general  publication,  lead  to  a  clearer  understanding  of  the 
subject  matter  of  mineral  land  law  by  both  laity  and  lawmakers  and  help  to 
create  a  demand  and  to  establish  a  basis  for  new  legislation  that  will  give  statu- 
tory expression  to  the  opinion  of  the  time. 

The  beginnings  of  a  ssrstematic  study  by  the  Federal  Government  of  its  public 
domain  are  found  in  the  long  series  of  exploratory  surveys  which  followed  the 
Louisiana  purchase. 

Lewis  and  Olark,  Long,  Schoolcraft,  Bonneville,  Fremont,  Pike,  Simpson, 
Warren,  and  many  others  added  chiefly  geographical  knowledge  to  our  infor- 
mation about  the  great  domain  west  of  the  MississippL    But  Blake,  Newberry, 


Digitized  by 


Google 


764       FBOGEEDIKGS  SBOOKD  PAN  AMEBIOAN  SOIEKTIFIO  CONGBESS. 

Marcou,  Antlsell,  and  Schiel,  attached  as  geologists  to  the  Pacific  Railroad 
snrveys,  made  the  beginnings  of  western  geologic  stadies.  After  the  Giyil  War, 
interest  inq;>ired  by  the  accounts  brought  back  by  these  geographic  and  geologic 
explorers,  led  to  the  organization  of  better  equipped  expeditions,  and  closer 
sdentiflc  work  began,  some  of  it  modelled  after  the  work  of  the  great  surveys 
of  the  Eastern  States  like  those  established  by  the  Rogers  brothers  in  Virginia 
and  Pennsylvania,  Safford  in  Tennessee,  Hilgard  in  Mississippi,  and  Hall  and 
Whitney  in  Iowa. 

The  period  from  the  middle  sixties  to  the  late  seventies,  then,  is  the  period 
of  the  organization  of  the  great  national  surveys  and  represents  as  it  were  the 
awakening  of  the  Federal  Government  to  its  duty  toward  the  resources  of  the 
great  western  public  domain.  It  began  to  realize  the  necessity  of  determining 
the  various  classes  of  lands  there  of  which  it  found  itself  the  proprietor,  and 
of  making  fundamental  studies  in  geology  as  a  foundation  for  this  classification 
and  this  investigation  of  the  resources  of  the  public  lands.  The  four  great 
public  surveys  of  this  period  were  the  geological  survey  of  the  Territories  und^ 
F.  v.  Hayden ;  the  geographical  surveys  west  of  the  one  hundredth  meridian  bj 
Lieut  George  M.  Wheeler ;  the  geological  exploration  of  the  fortieth  parallel  by 
Clarence  King;  the  geological  and  geographical  survey  of  the  Rocky  Mountain 
region  by  J.  W.  Powell. 

Wisely  and  perhaps  inevitably  these  independent  organizations,  sometimes 
with  overlapping  and  conflicting  Jurisdictions,  were  combined  in  one  national 
survey.  This  was  brought  about  by  the  act  of  March  3, 1879,  which  created  the 
present  United  States  Geological  Survey.  The  experimental  work  of  the  first 
national  surveys,  extending  over  a  decade  or  more,  had  developed  a  group  of 
master  investigators  of  geologic  problems  and  had  established  the  general 
methods  which,  with  constant  improvements  and  refinements  of  course,  have 
been  followed  since. 

It  was  established,  for  example,  that  topographic  surveys  must  precede  and 
serve  as  a  basis  for  geologic  surveys,  and  the  methods  of  making  these  topo- 
graphic surveys  were  developed.  It  was  recognized  that  general  geologic  sur- 
veys must  precede  and  serve  as  a  foundation  for  detailed  study  of  mineral  de- 
posits and  that  t(H[)ographic  and  geologic  and  hydrographic  surveys  must  pre- 
cede the  classification  of  the  lands  into  those  types  recognized  in  their  use  and 
as  a  basis  for  their  disposition. 

The  opinions  and  experience  of  those  who  conducted  the  early  national  surveys 
were  clarified  and  crystallized  in  the  discussions  in  the  National  Academy  of 
Sciences  and  before  the  committees  of  Congress  that  considered  the  coordina- 
tion of  these  surveys  into  one  and  were  finally  expressed  in  the  clause  of  the 
act  of  1879,  dining  the  duties  of  the  new  organization  as  follows:  "OThe 
classification  of  the  public  lands  and  examination  of  the  geological  structures, 
mineral  resources,  and  products  of  the  national  domain.'* 

During  this  period  immediately  following  the  Civil  War  when  the  beginnings 
were  made  in  systematic  geologic  explorations  and  study  of  the  resources  of  the 
national  domain  by  the  administrative  branches  of  the  Government,  the  chi^ 
provisions  of  our  mineral  land  laws  were  also  enacted.  These  laws  were  in 
the  main  formulated  between  1865  and  1875,  and  in  their  essentials  they  remain 
the  law  to-day.  At  that  time  the  known  deposits  of  importance  on  the  public 
domain  were  of  metalliferous  minerals,  and  the  laws  governing  the  acquisition 
of  these  deposits  were  in  essence  a  statutory  expression  of  the  rules  worked 
out  by  the  California  gold  miners,  who  found  themselves  without  a  law  govern- 
ing their  industry.  But  two  classes  of  claims  were  provided  for,  lode  and 
placer,  and  as  one  or  another  mineral  has  since  become  important,  provision  has* 
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Tisually  been  made  for  its  acquisition  under  one  or  the  other  of  these  statutes. 
The  oil-placer  act  of  February  11,  1897,  is  a  striking  example  of  the  hasty 
placing  of  one  class  of  deposits  under  a  law  designed  for  a  totally  different 
class  of  deposits.  Goal  was  an  exception  to  the  general  tendency  to  require  all 
minerals  to  be  developed  under  either  the  lode  or  placer  law.  The  lawmakers 
recognized  something  of  the  conditions  of  its  occurrence  and  a  special  statute 
was  written  to  control  its  disposition  on  public  lands.  The  decade,  1865-1875, 
therefore  saw  the  beginning  of  governmental  study  of  the  Nation's  mineral  re- 
sources and  the  enactment  of  the  first  general  mining  laws.  Throughout  the 
period  from  that  decade  to  about  the  end  of  the  first  decade  of  the  present  cen- 
tury these  laws  have  governed  mineral  development  on  public  lands.  Mining 
engineers  and  operators  have  accumulated  an  abundant  experience  as  to  the 
difficulty  of  applying  these  statutes  to  the  wide  variety  of  deposits  that  were 
developed.  Ck>urts  and  departments  have  construed  and  reconstrued  the  archaic 
laws  in  desperate  endeavors  to  make  them  fit  the  complex  conditions  recognized. 
But  we  have  not  changed  them;  we  have  somehow  muddled  through.  But  no 
man  can  estimate  the  waste  in  litigation  and  uncertainty  that  has  resulted. 

Meanwhile,  the  Geological  Survey,  starting  in  1879  with  an  appropriation  of 
$100,000,  was  making  a  beginning  on  the  large  task  assigned  it  and  was  con- 
tinuing and  improving  the  work  of  its  predecessors,  the  territorial  surveys. 
There  came  into  existence  by  its  creation  a  medium  through  which  the  Federal 
Government  could  secure  information  on  questions  related  to  the  mineral  and 
other  products  of  the  national  domain,  and  since  Its  establishment  the  Survey 
has  been  accumulating  and  making  available  through  Its  series  of  widely  dis- 
tributed reports  systematic  Information  upon  many  phases  of  questions  related 
to  the  national  mineral  resources.  As  one  of  the  products  of  the  public  lands 
It  has  made  systematic  studies  of  the  water  resources,  particularly  of  the  arid 
West  These  studies,  begun  In  a  small  way  In  the  topographic  branch,  and  later 
were  recognized  as  of  sufficient  Importance  to  Justify  the  organization  of  a 
separate  branch.  The  results  secured  led  finally  to  the  passage  of  the  reclama- 
tion act  and  the  organization  of  the  Reclamation  Service.  So,  also,  the  work 
of  the  survey  on  the  forests  of  the  western  United  States  from  1897  to  1905 
aided  greatly  In  laying  the  foundations  of  the  Bureau  of  Forestry,  which  was 
organized  In  the  latter  year  as  a  bureau  In  the  Department  of  Agriculture. 
Other  studies  Incidental  to  the  general  Investigations  of  the  mineral  products 
of  the  United  States  led  to  technologic  Investigations  of  ores,  fuels,  and  struc- 
tural materials  and  this  work  expanded  until  It  also  required  the  creation  of 
a  branch  within  the  Geological  Survey,  and  this  branch  eventually  was  or- 
ganized as  a  separate  bureau  In  the  Department  of  the  Interior — ^the  Bureau  of 
Mines.  Thus  It  may  be  said  that  the  expansion  and  development  of  the  Ideas 
which  underlay  the  organization  of  the  survey  In  1879  have  resulted  In  the 
creation  of  three  great  bureaus  In  addition  to  the  parent  bureau,  and  that 
each  of  these  Is  now  doing  constructive  work  upon  scientific  and  engineering 
aspects  of  the  general  problem  of  the  mineral  resources  or  other  products  of  the 
national  domain.  They  represent  In  part  the  steps  that  have  been  taken  by 
the  Federal  Government  toward  the  acceptance  of  Its  responsibilities  for  the 
national  lands. 

To  mining  men  one  need  but  mention  the  work  of  Emmons  and  Becker  in 
Jjeadvllle  and  Bureka  and  of  Irving  and  Van  Hise  in  the  Lake  Superior  district, 
establishing  the  fact  of  replacement  of  the  inclosing  rock  as  a  method  of  for- 
mation of  ore  bodies  or  the  clear  recognition  by  Emmons  and  others  of  the  dis- 
tinction between  the  oxidized  or  altered  minerals  and  the  original  or  sulphide 
minerals  of  ore  deposits,  or  the  explanation  by  Emmons  and  Weed  of  the 
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bonanzas  so  frequently  found  Just  below  the  oxidized  zone  as  the  result  of  a 
process  of  secondary  enrichment  by  leaching  above  and  redeposition  as  sul- 
phides below,  or  Lindgren*s  researches  on  metasomatic  processes  and  on  con- 
tact deposits,  or  the  thoroughgoing  detailed  studies  by  Ransome,  Spurr,  and 
others  in  order  that  they  may  fully  recognize  the  value  of  the  contributions 
made  to  mining  science  by  the  Government  investigators. 

Contemporaneously  with  these  fundamental  researches  the  more  prosaic  but 
scarcely  less  useful  task  of  outlining  by  the  methods  of  geologic  mapping,  the 
various  metalliferous  fields  has  been  pursued  in  order  that  the  work  of  the 
prospector  may  be  directed  toward  the  promising  areas  and  away  from  those  of 
little  or  no  promise. 

Similar  woi^  has  been  steadily  pursued  with  increased  intensity  and  atten- 
tion to  detail  in  the  field  of  nonmetallic  mineral  resources.  For  five  decades 
Federal  agencies  have  been  engaged  in  studying  and  mapping  the  coal  deposits 
of  the  Nation,  until  at  the  present  time  not  only  are  all  the  important  fields 
known,  but  their  areas  are  closely  delimited,  boundaries  in  many  cases  having 
been  traced  with  great  accuracy,  and,  indeed,  in  many  of  the  fields  individual 
beds  have  been  followed,  mapped,  and  their  thicknesses  and  qualities  studied 
in  detail,  not  merely  contemporaneously  with  development,  but  far  in  advance 
of  it,  so  that  there  is  available  to  those  who  propose  to  engage  in  development 
a  great  body  of  reliable  facts  which  is  eagerly  sought  as  a  preliminary  to  com- 
mercial exploitation.  In  many  of  the  western  coal  fields  which  involve  public 
lands  the  Government  during  the  past  nine  years  has  opened,  examined,  and 
traced  coal  beds  and  determined  the  structures  in  which  they  are  involved  as  a 
basis  for  fixing  the  prices  at  which  it,  as  a  proprietor,  will  dispose  of  these 
deposits. 

Of  late  years  the  search  for  and  examination  of  lands  containing  mineral 
fertilizers  has  occupied  no  small  share  of  the  attention  of  the  (General  Govern- 
ment Phosphates  were  first  developed  in  the  Oarolinas  and  later  in  Florida 
and  Tennessee,  and  much  the  greater  part  of  the  production  is  still  fi*om  these 
Eastern  States,  but  a  beginning  has  been  made  in  the  northern  Rocky  Moun- 
tain province.  The  Federal  Government  has  assisted  the  Eastern  industry  by 
Its  studies  of  the  origin  and  conditions  of  occurrence,  but  in  the  West,  through 
the  labors  of  its  scientific  staff,  it  has  vastly  extended  the  areas  in  which  beds 
rich  In  rock  phosphate  are  known  to  exist ;  so  that  it  is  now  realized  as  a  result 
of  these  researches  that  the  United  States  has  deposits  of  this  source  of  phos- 
phoric acid  which  make  it  independent  of  the  rest  of  the  world  and  constitute 
an  invaluable  safeguard  against  the  time  when  its  still  fertile  soils  shall  re- 
quire continual  renewing  of  phosphoric  add  in  order  to  maintain  their  pro- 
ductivity. 

The  work  of  the  Bureau  of  Mines  on  the  quality  of  coals,  on  the  technology 
of  oils,  on  the  extraction  of  raditmi,  should  be  mentioned,  and  still  the  list  is 
only  begun. 

The  research  work  of  the  Government,  then,  on  problems  connected  with  the 
Nation's  mineral  wealth  is  steadily  pursued  and  is  steadily  finding  new  ways 
of  making  itself  useful  to  the  mining  industry. 

Meanwhile,  the  old  laws  enacted  40  or  50  years  ago  still  govern  In  the  main ; 
but  the  Nation  has  become  restive  under  these  laws  and  their  effects.  Those 
attempting  mining  development  found  them  often  unworkable.  There  were 
undoubtedly  evasions  on  a  large  scale.  The  public  domain  was  rapidly  diminish- 
ing and  the  mineral  resources  were  with  equal  rapidity  passing  fi*om  public 
control.  The  conservation  movement  expressed  this  national  unrest  The 
Nation  began  definitely  and  consciously  to  take  stock,  to  try  to  find  out  what 


Digitized  by 


Google 


OOKSEBVATIOK  OF  KATUBAJL  BB80UB0ES.  767 

8JB  a  nation  it  still  possessed,  and  whether  it  was  managing  its  mineral  re- 
sources wisely.  It  discovered  enough  disturbing  facts  to  cause  it  to  stay  its 
lavish  hand.  It  began  to  put  prices  upon  coal  lands,  prices  that  bore  some  rela- 
tion to  their  real  value,  instead  of  selling  them  at  the  lowest  price  that  the 
statute  permitted.  The  authority  had  existed  since  the  enactment  of  the  coal 
land  law  in  1873,  but  it  was  not  used  until  1906.  The  President  ordered  the 
fast-diminishing  public  oil  lands  withheld  from  acquisition,  because  the  future 
needs  of  the  Navy  must  be  considered,  and  to  give  Congress  time  to  enact  a 
substitute  for  the  absurdly  misfit  placer  law.  No  q;>eciflc  statutory  authority 
existed  for  his  act  at  the  time,  but  the  authority  was  later  granted  by 
Congress  and  still  later  broadened,  and  its  first  exercise  has  recently  been  up- 
held by  the  Supreme  Court  So  that  the  legal  situation,  quiescent  for  40  years, 
is  now  being  thoroughly  reviewed,  with  a  strong  likelihood  that  there  will  be 
far-reaching  revision,  and  that  laws  safeguarding  both  the  Nation's  interest  and 
the  interest  of  those  engaged  in  the  mineral  industry,  will  shortly  be  enacted. 
Bills  changing  entirely  the  legal  principle  underlying  the  Nation's  disposition  of 
its  mineral  wealth  have  been  introduced  for  several  sessions,  and  long  hours 
have  been  devoted  to  their  consideration  by  the  appropriate  committees  of  the 
House  and  Senate. 

A  law  providing  for  the  leasing  of  coal  lands  in  Alaska,  several  laws  provid- 
ing for  the  partial  separation  of  mineral  and  agricultural  estates,  and  others  pro- 
viding for  the  disposition  of  agricultural  lands  on  the  basis  of  their  classifica- 
tion as  irrigable  or  nonirrigable  have  already  become  law.  Bills  providing  for 
the  leasing  of  other  mineral  lands  and  of  lands  valuable  in  water-power  de- 
velopment have  passed  one  or  the  other  house,  and  t&eir  passage  is  urged  by 
the  administration,  so  that  the  legal  foundation  of  much  of  our  defvelopment 
of  public  lands  is  being  changed.  It  is  probable  that  the  next  decade  will  see 
even  greater  changes  than  the  past  decade  in  these  respects  and  these  changes 
are  all  rooted  in  the  recognition  of  the  inadequacy  of  the  Nation's  past  admin- 
istration of  its  public  resources,  a  recognition  that  lay  at  the  base  of  the  con- 
servation movement 

In  summary  of  this  review  it  may  be  said  that  after  the  Louisiana  Purchase 
in  1803  the  Government  of  the  United  States  found  itself  in  possession  of  a  vast 
but  little  known  domain  beyond  what  up  to  that  time  had  been  its  western 
frontiers.  In  the  period  up  to  the  beginning  of  the  Civil  War  it  was  engaged 
in  parceling  the  land  in  the  eastern,  most  accessible  and  agriculturally  most 
important  part  of  this  new  acquisition  and  in  gaining  geographical  knowledge 
of  the  portions  farther  west.  These  western  areas  were  then  still  inaccessible 
because  not  penetrated  by  railroads.  They  were  of  relatively  little  value  agri- 
culturally, but  contained,  altliough  this  condition  was  then  but  dimly  realized, 
the  most  varied  and  some  of  the  most  valuable  of  the  Nation's  mineral  de- 
posits. The  Nation's  energies  during  the  decade  from  1860  to  1870  were  largely 
consumed  in  the  war  and  in  the  adjustment  of  the  problems  left  by  the  war. 
But  toward  the  end  of  this  decade  and  throughout  the  next  the  national  ener- 
gies reached  out  into  the  remoter  portions  of  the  West.  The  Federal  Govern- 
ment awakened  to  its  responsibilities  toward  this  domain  and  organized  four 
great  surveys  for  the  expl(H*ation  of  parts  of  it  from  the  geograi;^ical,  geological, 
and  agricultural  points  of  view.  These  surveys  established  methods  of  explora- 
tion and  scientific  research  suitable  for  the  new  lands  and  were  finally  merged 
in  one  organization,  the  United  States  Geological  Survey — a  bureau  still  exist- 
ing. This  bureau  and  the  bureaus  which  have  sprung  from  it  have  steadily 
pursued  their  investigations  of  many  problems  related  to  the  min^al  industry 
including  a  study  of  geology,  of  the  natural  laws  governing  the  formation  of 
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mineral  deposits,  of  the  diistribatlon  of  mineral  reserves  of  all  types,  of  water 
supply  and  irrigation,  and  the  results  of  these  researches  have  been  made  avail- 
able to  the  public.  Public  opinion,  educated  by  the  mass  of  facts  thus  made 
available  to  it,  partly  as  a  result  of  these  governmental  activities  and  partly 
as  a  result  of  the  experience  of  those  engaged  privately  in  the  development  of 
the  West,  realizes  that  the  Nation's  attitude  toward  its  mineral  resources  should 
in  the  future  be  one  of  closer  guardianship  than  in  the  past ;  that  the  mineral 
industry  has  been  hampered  by  misfit  and  inadequate  laws;  and  that  the  Na- 
tion's right  as  a  proprietor  and  its  interests  in  its  property  are  likewise  not 
duly  provided  for  by  existing  statutes,  so  that  there  is  demand  for  a  revision  of 
many  of  the  laws  controlling  the  development  and  use  of  the  products  of  the 
national  domain.  This  demand  is  in  some  cases  in  the  direction  of  greater 
liberality  and  in  others  in  the  direction  of  greater  strictness  but  appears  in 
general  to  be  for  more  definiteness  and  clearness  and  for  entire  fairness  both 
toward  those  who  seek  the  opportunity  to  develop  the  resources  on  the  public 
lands  and  for  the  rest  of  the  people  of  the  United  States,  who,  in  the  rOle  of 
consumers,  must  purchase  and  use  the  products  tlius  developed. 

The  Chairman.  Any  discussion  on  the  subject  immediately  before 
you  or  the  papers  of  yesterday  would  seem  to  be  in  order.  As  the 
subject  of  Government  ownership  or  control  versus  private  control 
has  been  made  a  prominent  feature  in  these  papers,  and  as  the  Gov- 
ernment ownership  side  of  the  case  has  not  been  fully  developed  here^ 
any  one  that  chooses  to  say  something  on  that  side,  I  am  sure  would 
be  heard  with  interest.  We  have  several  gentlemen  here  who  are 
familiar  with  the  subject  I  am  very  sure.  If  there  is  no  discussion 
on  the  paper  we  will  proceed  to  the  consideration  of  the  papers  on 
the  utilization  of  water  power.  This  is  also  a  continuation  of  the 
discussion  of  yesterday  morning. 

The  first  paper,  "  Principles  of  a  Federal  water-power  policy  for 
the  public  lands  of  the  United  State,''  is  by  Mr.  ©•  €•  Merrill,  Chief 
Engineer,  United  States  Forest  Service. 


PRINCIPLES  OF  A  FEDERAL  WATER  POWER  POUCT  FOR  THE 
PUBUC  LANDS  OF  THE  UNITED  STATES. 

By  O.  0.  MERRILL, 
OMef  Engineer,  Forest  Service,  United  States  Department  of  Agriculture. 

The  first  problems  In  connection  with  the  use  of  the  public  lands  of  the 
United  States  for  rights  of  way  for  the  conveyance  of  water  arose  some  .60 
years  ago,  soon  after  the  discovery  of  gold  in  California,  when  the  miners  had 
gone  upon  the  public  lands  within  that  State  and  built  canals  for  use  in  mininir 
operations.  Such  rights  as  the  users  possessed  were  merely  rights  by  suffer- 
ance, held  with  the  tadt  consent  of  the  United  States.  The  controversies  that 
arose  were  first  settled  according  to  the  local  customs  of  the  mining  camps^ 
later  by  local  laws  and  the  decisions  of  courts.  But  these  laws  and  decisions, 
in  so  far  as  they  affected  public  lands,  were  not  binding  upon  the  United  States, 
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and  to  correct  the  situation  Congress  in  1866  passed  an  act  confirming  the  rights 
that  had  hitherto  been  held  by  mere  priority  of  possession,  and  providing  for 
the  subsequent  acquisition  of  rights  of  way  for  mining,  agricultural,  and  manu- 
facturing purposes. 

It  was  not  until  24  years  after  the  passage  of  this  act  that  the  first  com- 
mercially successful  alternating-current  plant  ever  constructed,  generating  sin- 
gle-phase cmrrent  at  8,000  volts  and  transmitting  it  at  that  voltage  fbr  about  8 
miles,  was  constructed  at  Ames,  Colo.,  antedating  by  about  a  year  the  famous 
Frankfort-Laulfen  experiments  in  Germany.  Two  years  later  (in  18d2)  the 
first  transmission  with  stepped-up  voltage  was  put  into  operation  over  some  14 
miles  of  line  from  the  San  Antonio  plan,  and  in  the  following  year  the  first 
polyphase  plant  began  operation  at  Redlands,  both  in  southern  California. 
Three  years  after  the  construction  of  the  Redlands  plant,  and  80  years  after 
the  passage  of  the  original  right-of-way  act.  Congress  enacted  the  first  legisla- 
tion which  made  specific  provision  for  electric  power  development  upon  the 
public  lands.  While  the  earlier  act  granted  rights  of  way  in  the  nature  of  an 
easement,  perpetual  in  duration  unless  unused  or  abandoned,  the  later  act  of 
1896,  superseding  the  act  of  1866  as  far  as  rights  of  way  for  power  development 
were  concerned,  gave  only  a  license  or  permit,  the  duration  and  condition  of 
which  were  to  be  determined  by  the  Secretary  of  the  Interior. 

Five  years  later  Congress  passed  still  further  legislation,  which  in  effect  re- 
enacted  the  law  of  1896  and  extended  its  provisions  to  include  other  classes  of 
uses  and  to  make  it  applicable  within  certain  national  parks.  This  act  of 
F^ruary  15,  1901,  also  granted  merely  a  permit  to  use  the  public  lands  and 
specifically  provided  that  any  such  permit  might  be  terminated  at  the  discretion 
of  the  officer  granting  it  and  should  not  be  held  to  confer  any  right  or  easement 
or  interest  in  the  land.  This  is  the  act  under  which  power  developments  have 
been  made  and  continue  to  be  made  upon  the  public  lands  of  the  United  States. 

Because  the  act  of  1901  grants  only  a  permit  and  fails  to  give  that  security  of 
tenure  which  the  magnitude  of  the  investments  made  under  it  would  warrant, 
bills  have  been  introduced  at  various  times  in  Congress  providing  for  different 
forms  of  grant  Among  these  proposals  have  been:  Leases  under  certain  re- 
strictions, easements  with  neither  restriction  nor  regulation,  grants  with  au- 
thority to  the  grantee  subsequently  to  purchase  the  land  occupied  at  a  nominal 
price  per  acre,  title  by  condenmation  under  State  law,  permits  subject  to  State 
regulation,  and  grants  to  the  several  States  with  use  under  State  law.  None  of 
these  bills  have  become  law,  except  one  approved  March  4,  1911,  granting  50- 
year  easements  for  transmission  and  distribution  lines. 

The  first  regulations  under  the  act  of  1901,  as  issued  by  the  Secretary  of  the 
Interior,  merely  prescribed  the  manner  in  which  an  application  should  be  pre- 
pared and  filed,  and  the  procedure  under  which  it  might  receive  approvaL  No 
formal  permits  were  issued,  the  Secretary  merely  noting  his  approval  on  the 
maps  of  location.  Following  the  passage  of  the  act  of  1905,  by  which  the  na- 
tional forests  were  transferred  from  the  Department  of  the  Interior  to  the  De- 
partment of  Agriculture,  the  Forest  Service  of  the  D^[>artment  of  Agriculture 
imdertook  the  pr^;>aration  of  regulations  which  should  go  beyond  a  mere  record 
of  the  initiation  of  rights  and  of  their  approval,  and  which  should  recognize  and 
establish  the  underlying  rights  of  the  public  in  the  public  lands.  There  were  no 
precedents  at  home  to  follow.  Those  abroad  did  not  afford  a  complete  paralleL 
Regulation  in  other  countries  was  exercised  under  the  general  police  power  of 
the  Nation.  Here  it  must  be  exercised  under  the  rights  of  a  proprietor.  The 
early  regulations  were,  therefore,  necessarily  tentative  and  subject  to  modifica- 
tion as  experience  might  show  its  desirability.    Ten  years  of  such  experience 
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have  finally  resulted  In  the  estabUshment  of  certain  definite  principles  of  water- 
power  administration  which  have  been  made  applicable  to  both  the  pnblic  lands 
and  the  national  forests. 

In  the  administration  of  water  powers  the  Federal  Government  requires  that 
the  applicant  make  a  showing  in  the  form  of  maps  and  plans  of  the  extent  and 
character  of  the  proposed  development;  that  the  power  site  shall  not  be  held 
without  use,  but  that  construction  shall  begin  within  a  reasonable  time  and  be 
prosecuted  with  reasonable  diligence,  and  that  the  plant  shall  be  <q[>erated  con- 
tinuously after  completion ;  that  the  permittee  shall  pay  a  small  annual  rental, 
no  more  than  sufficient  to  defray  a  reasonable  share  of  the  costs  of  administra- 
tion, maintenance,  and  protection ;  that  he  will  abide  by  reasonable  local  regu- 
lation of  rates  and  of  service ;  that  he  will  not  attempt  to  put  a  valuation  upon 
his  permit  in  any  proceedings  for  the  fixing  of  rates  or  of  service;  and  that 
upon  receipt  of  fair  remuneration  he  will  transfer  his  permit  and  the  properties 
used  in  connection  therewith  to  any  municipal  corporation  which  may  apply 
therefor  and  which  would  have  the  right  to  condemn  his  properties  under  the 
State  law  were  they  not  protected  from  such  action  by  their  location  upon  the 
public  lands.  This,  in  brief,  is  the  history  of  water-power  legislation  with 
respect  to  the  public  lands  and  the  salient  features  of  the  administrative  policy 
which  has  been  developed  by  the  executive  department  of  the  Federal  Govern- 
ment 

When  the  act  of  1901  was  passed  the  total  water-power  development  of  the 
United  States  was  less  than  2,000,000  horsepower.  More  than  three-fourths 
of  this  was  used  in  manufactures;  less  than  one-fourth  by  public-service  cor- 
porations; and  only  one-tenth  was  devti<H>ed  in  the  western  or  public-land 
States.  To-day,  14  years  later,  the  total  dev^opment  is  in  excess  of  6,000,000 
horsepower,  and  the  Western  States  have  one-third  of  the  total.  The  ratio  of 
public-service  use  to  manufacturing  use  has  been  reversed  in  the  14  years,  and 
to-day  public-service  use  involves  three-fourths  of  the  total,  manufactures  only 
one-fourth. 

The  most  striking  fact  in  connection  with  the  increased  utilization  of  water 
powers  has  been  the  extensive  devel<H>ment  of  the  South  Atlantic  and  of  the 
Western  States.  The  latter  in  particular  have  had  a  remarkable  development, 
increasing  from  less  than  one-fourth  of  a  million  horsepower  in  1901  to  nearly 
2,000,000  horsepower  in  1915,  more  than  doubling  each  four  years.  In  rapidity 
of  development  and  in  extent  of  dev^opment  in  proportion  to  population  the 
Western  States  lead  all  other  sections.  The  amount  of  developed  power  from 
all  sources— steam,  water,  and  gas — in  the  Western  States  in  1912  was  two  and 
one-half  times  as  much  per  capita,  and  the  amount  of  water-power  development 
alone  four  and  a  half  times  as  much  per  capita  as  in  the  remainder  of  the 
United  States. 

Of  the  total  water-power  development  of  the  Western  States  at  the  present 
time  42  per  cent  is  in  plants  occupying  national  forest  land  either  for  some 
part  of  the  immediate  generating  plant  or  for  storage  reservoirs  upon  which  the 
generating  plants  are  directly  dependent  Fourteen  per  cent  more  is  likewise 
dependent  upon  the  use  of  public  lands  outside  the  boundaries  of  the  national 
forests.  Fifty-six  per  cent  of  the  total  developed  water  power  of  the  Western 
States  is  in  plants  which  either  occupy,  or  are  directly  dependent  upon,  the  use 
of  the  public  lands  of  the  United  States,  as  such  occupancy  and  use  is  author- 
ized under  existing  law.  When  it  is  further  understood  that  there  is  scarcely 
a  power  market  of  consequence  in  the  Western  States  to^lay  that  is  not 
already  overdeveloped,  and  that  the  great  need  is  for  more  users  rather  than 
for  more  power,  it  will  be  apparent  that  neither  the  imperfections  of  tiie 
present  law,  nor  any  administrative  policies  of  the  Federal  Government,  nor 
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any  lack  of  more  approfMrlate  legislatioii  ha^e  appredablj  retarded  tlie  poww 
deyel(q[Miient  of  the  Western  States  in  general,  or  of  the  pnblic  lands  in  imr- 
ticQlar. 

Along  with  the  rapid  derdopment  of  water  power  has  gone  an  equally  rapid 
concentration  in  its  control.  This  is  evidenced  by  the  continuously  increasing 
tendency  toward  concentration  of  power  development  into  the  hands  of  public- 
service  corporations  as  a  class,  and  by  its  concentration  into  the  hands  of  cer- 
tain corporations  within  the  class.  The  proportion  of  primary  power  from  all 
sources  and  for  all  uses,  controlled  by  public-service  corporations,  rose  from  11 
per  cent  in  1902  to  24  per  cent  in  1912,  UKHre  than  doubling  in  the  10  years. 
This  movement  toward  concentration  is  found  in  all  sections  of  the  United 
States.  For  the  10  years,  1902  to  1912,  the  rate  of  concentration  was  highest  in 
the  South  Atlantic  States;  the  extent  of  concentration  was  greatest  in  the 
Western  States.  In  the  three  years  since  1912  there  has  been  a  still  more  rapid 
increase  in  the  rate  of  concentration  in  all  sections,  and  particularly  in  the 
Western  or  public-land  States.  While  slightly  over  50  per  cent  of  the  total 
primary  power  of  these  States  was  controlled  by  pubUc-servioe  corporations  in 
1912,  the  percentage  has  risen  to  90  in  the  three  years  since  that  date. 

If  inquiry  is  made  into  the  control  by  certain  corporations,  it  will  be  found 
that  18  public-service  corporations  control  either  by  ownership  of  properties, 
majority  ownership  of  stock,  lease  or  direct  mangagement,  one-half  of  the  total 
developed  water  power  of  the  United  States  ^ni^oyed  in  public-service  opera- 
tions; that  nine  of  these  control  more  than  one-third  of  the  total,  and  six 
more  than  one-fourth. 

We  are  faced  to-day,  then,  with  a  water-power  development  of  about 
6,000,000  horsepower;  with  a  development  in  the  public-service  electrical  in- 
dustry  alone,  from  aU  sources  of  power,  of  not  less  than  15,000,000  horsepower; 
investments  of  from  $2,000,000,000  to  $8,000,000,000,  and  a  rapidly  increasing 
concentration  in  its  ownership  and  control;  and  with  a  Federal  law  governing 
the  disposition  of  power  sites  on  the  public  lands  imchanged  since  the  electric 
industry  was  in  its  infancy,  giving  no  greater  security  to  the  investment  than 
a  revokable  license,  and  depending,  for  the  protection  of  the  public  interest 
inVolved,  solely  upon  the  wisdom  and  discretion  of  an  executive  officer.  For  the 
better  protection  of  the  hundreds  of  millions  of  dollars  already  invested  on 
the  public  lands,  and  for  the  purpose  of  giving  permanency  by  legislation  to 
the  policies  which  have  been  wrought  out  of  the  experiences  of  administration, 
either  the  present  law  should  be  amended  or  a  new  law  enacted. 

If  favorable  power  sites  were  unlimited  in  number,  and  if  the  business  of  the 
development,  transmission,  distribution,  and  sale  of  electric  power  did  not  con* 
stitute  a  natural  monopoly,  there  might  be  little  occasion  for  special  legislation 
with  respect  to  the  business,  and  scarcely  more  reason  for  putting  restrictions 
upon  or  attaching  conditions  to  the  use  of  power  sites  upon  the  public  lands 
than  are  placed  upon  a  homestead  or  a  mineral  location.  But  the  ever  widen* 
ing  sphere  of  operations  of  public-service  corporations,  the  impossibility  of  de- 
pending upon  competition  as  in  other  lines  of  business  to  secure  reasonable  rates 
and  adequate  service,  and  the  realization  that  such  competition  as  does  exist  is 
but  the  prelude  to  subsequent  consolidation  with  the  all  too  frequent  accom- 
paniment of  inflated  valuation  and  excessive  capitalisation  have  forced  public 
opinion  into  the  acceptance  of  the  principle  of  regulated  monopoly  in  public- 
service  operations. 

Consolidation  of  operating  plants  within  the  limits  of  economical  transmission 
has  distinct  advantages.  By  q[)erating  the  combined  system  as  a  single  unit 
instead  of  a  series  of  independent  units*  the  capital  investment  will  be  reduced; 
by  having  many  plants  instead  of  one  plant,  accidents  wUl  not  result  in  serious 
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interrnpUoiifl  to  seryice;  and  by  serving  a  large  market  with  consequent  diTer> 
Bity  in  time  and  character  of  demand,  a  fuller  utilization  of  the  equipment  may 
be  made.  For  all  of  these  reasons  consolidation  of  operating  plants  into  a 
single  unified  system  reduces  the  financial  risk  and  lessens  the  cost  of  the 
product  But  the  compelling  motive  in  such  consolidation  and  in  the  monopoli- 
zation of  the  market  is  not  public  service  but  private  profit  The  situation  is 
acc^ted  by  the  public  only  because  it  is  realised  that  in  such  a  course  are  the 
possibilities  of  better  service  and  lower  rates ;  yet  it  is  equally  well  realized  that 
to  secure  these  ben^ts  nothing  short  of  complete  public  control  is  suffici^it 

Over  and  above  the  mere  economic  questions  of  rates  and  service,  the  ever- 
increasing  concentration  in  the  ownership  and  control  of  the  public-service 
business  presents  political  and  social  questions  of  grave  concern.  Notwith- 
standing adequacy  of  the  service  and  reasonableness  of  the  rates,  are  we  ap- 
proaching the  time  when  the  entire  conduct  of  public-service  operations  and 
the  initiation  of  every  new  enterprise  is  to  be  left  entirely  in  the  hands  of  the 
few?  This  is  the  question  which  the  near  future  will  be  called  upon  to  answar. 
While  the  highest  public  interest  requires  that  full  protection  and  adequate 
returns  should  be  accorded  to  all  honest  investment  in  the  public  service,  yet 
if  we  are  to  be  pr^>ared  to  meet  the  issues  of  the  immediate  future  it  is  im- 
perative that  no  public  rights  be  surrendered  and  that  all  agencies,  both  State 
and  national,  shall  act  in  harmony. 

The  movement  toward  active,  effective  State  regulation  dates  back  to  the  New 
Tork  and  Wisconsin  laws  of  1907 — only  eight  years  ago.  Since  that  date  many 
other  States  have  passed  similar  laws,  until  to-day  a  majority  of  them  exercise 
some  measure  of  control  over  the  operations  of  public-service  corporations. 
The  net  result  of  that  State  legislation  which  has  carried  regulation  the  farth- 
est is  to  make  public-service  corporations  quasi  agents  of  the  State.  Along 
with  limitations  upon  the  freedom  of  action  of  these  corporations  and  upon 
their  rate  of  profit  has  gone  also,  in  large  degree,  the  elimination  of  financial 
risk. 

In  the  regulation  of  the  public-service  business  States  must  act  through  their 
sovereign  powers,  save  in  those  comparatively  few  instances  wh&re  the  use  of  , 
State  lands  is  involved.  The  Federal  Government,  on  the  other  hand,  because 
it  holds  the  title  to  the  public  lands,  has  all  the  powers  of  a  proprietor,  and  it 
Is  through  its  proprietary  powers  and  its  right  to  put  conditions  upon  the  dis- 
position and  use  of  the  public  lands  t&at  it  can  most  effectively  sui^ement 
the  action  of  the  State. 

Far  too  often  in  the  past  the  title  to  public  lands  of  great  value  for  power 
development  has  been  acquired,  not  for  present  use,  but  for  future  sale  at 
prices  to  be  determined  by  the  necessities  of  the  real  user.  No  longer,  how- 
ever, can  public  lands  be  acquired  for  such  a  purpose.  Yet  only  the  proprietor 
has  the  power  to  prevent  it  To  regulate  the  occupation  and  use  of  the  public 
lands,  to  require  prompt  and  complete  development  of  the  power  sites  thereoUr 
and  to  prevent  the  withholding  of  such  sites  from  use  for  purposes  of  specula- 
tion, is  one  of  the  functions  of  the  Federal  Government 

The  failure  to  regulate  rates  and  service  to-day  does  not  prevent  the  full 
exercise  of  the  power  to-morrow,  for  such  power  is  an  attribute  of  sovereignty 
that  can  not  be  lost  through  mere  n^lect;  but  if  the  proprietor's  title  Is 
allowed  to  pass,  either  with  or  without  compensation,  the  proprietor  can  not 
recover  it,  and  the  sovereign  can  not  retake  it  save  for  a  public  use  or,  regard- 
less of  original  cost,  value  it  for  purposes  of  rate  making  or  of  purchase  at 
anything  less  than  its  present  value  to  the  user.  If  the  enormous  excesses 
of  present  land  values  over  original  costs,  which  are  constantly  brou^^t  for^ 
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ward  in  valuation  proceedings  in  other  lines  of  public-service  operations,  are 
to  be  eliminated  from  any  part  of  the  electric-power  business,  title  to  the 
public  power  sites  must  be  retained  by  the  public,  and  grants  must  be  in 
such  a  form  that  land  values  in  excess  of  cost  shall  be  eliminated.  Since 
none  but  the  proprietor  can  do  this,  the  most  important  function  of  the  Fed- 
eral Government  in  the  regulation  and.  control  of  power  development  is  its 
power  as  a  proprietor  to  fix  the  conditions  under  which  power  sites  upon  the 
public  lands  may  be  used  and  the  values  that  may  be  set  up  in  connection  with 
that  use.  Capitalization  of  land  values  in  public-service  operations  is  the 
problem  most  urgently  needing  attention.  Upon  its  satisfactory  solution  will 
depend  whether  the  public-service  <q;>erations  of  the  future  are  to  be  conducted 
by  private  or  by  public  capitaL 

Of  all  the  dements  that  enter  into  the  cost  of  a  power  system,  the  only  one 
that  can  be  altered  by  legislation  is  the  cost  of  capital.  To  secure  cheap  cap- 
ital and  to  reduce  the  investment  to  a  point  where  favorable  rates  may  be 
granted,  it  is  necessary  to  protect  the  investment  and  to  provide  conditions 
under  which  reasonable  returns  may  be  assured.  Certainty  of  tenure  for  a 
period  sufficiently  long  to  realize  the  expected  profits  upon  an  enterprise  is  one 
of  the  prime  requisites  of  cheap  capital.  The  main  defect  in  the  existing  law 
is  its  apparent  uncertainty  of  tenure,  but  certainty  of  tenure  requires  neither 
a  patent  nor  a  perpetual  grant  All  the  protection  that  capital  needs,  all  the 
capital  that  development  requires,  can  be  secured  under  long-term  leases,  ac- 
companied by  reasonable  conditions  of  occupancy,  without  any  sacrifice  of  the 
public  interest 

Since  the  public  lands  of  the  United  States  are  not  subject  to  condemnation, 
except  upon  the  approval  of  Congress,  it  is  to  be  presumed  that  permanent 
structures  placed  thereon  are  likewise  not  subject  to  condemnation.  In  some 
of  our  States,  particularly  the  Western  States,  municipalities  have  the  power 
to  condemn  public-service  properties  for  their  own  use.  To  allow  municipalities 
to  secure  title  to  properties  upon  the  public  lands  with  the  same  facility  that 
they  can  secure  them  upon  private  lands,  and  to  prevent  the  owners  of  prop- 
erties which  a  municipality  might  wish  to  acquire  from  obtaining  by  occu- 
pancy of  the  public  lands  immunities  not  possible  upon  private  lands,  every 
lease  granted  for  public  service  use  should  contain  the  reserved  right  of  public 
recapture  of  such  properties  upon  the  termination  of  the  lease  upon  the  return 
to  the  lessee  of  his  actual  and  Intimate  investment  less  depreciation  paid  out 
of  earnings  and  sinking  funds  accruing  from  earnings. 

Under  no  circumstances  should  the  power  sites  which  will  be  needed  for 
future  use  in  the  public  service  be  allowed  to  pass  from  public  ownership; 
nor,  on  the  other  hand,  should  large  areas  be  withdrawn  from  other  uses  be- 
cause of  the  mere  possibility  of  future  power  use.  If  complete  withdrawal  is 
limited  to  sites  under  lease  or  application  for  lease  and  to  those  which  are 
primarily  and  inmiediately  valuable  for  power  use,  the  use  of  the  remainder 
for  other  purposes  can  be  provided  for  and  their  future  use  for  power  develop- 
ment can  be  protected  by  making  in  any  patent  issued  a  reservation  of  the 
power  use  of  such  lands  perpetually  and  exclusively  in  the  United  States  or 
its  lessees  upon  the  payment  to  the  patentee  of  reasonable  compensation  for  im- 
provements, but  of  no  site  value 

A  lease  is  a  form  of  contract  into  which  no  would-be  lessee  need  enter  save  at 
his  own  option.  Into  such  contract  may  be  written  all  the  requirements  that 
appear  to  be  necessary  for  the  full  protection  of  the  public  interest  No  rights 
of  corporations  or  of  individuals  would  be  traversed  thereby,  for  none  are 
obligated  to  accept  unless  they  wish.    The  only  consideration  that  need  govern 
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is  whether  the  proposed  conditions  are  such  that  sufficient  capital  may  l>e 
attracted  to  the  business  to  insure  the  maintenance  of  an  adequate  power 
supply. 

Prompt  and  complete  development  and  continuous  use  of  power  sites  upon  the 
public  lands,  limitation  of  valuations  to  reasonable  cost  for  both  rate  making 
and  public  purchase,  protection  of  the  investment  by  certainty  of  tenure  and 
reasonable  conditions  of  occupancy,  recapture  of  the  properties  for  public  use 
at  the  termination  of  the  lease,  and  a  reservation  of  power  rights  in  all  lands 
suitable  for  power  use  should  be  the  cardinal  principles  of  a  water-power 
policy  for  the  public  lands  of  the  United  States.  In  carrying  out  such  prin- 
ciples there  is  no  duplication  of  the  functions  of  the  several  States,  only  the 
exercise  of  powers  which  the  States  do  not  possess.  In  performing  these  func- 
tions the  Federal  Government  would  act  as  a  proprietor,  not  as  a  sovereign; 
would  supplement,  not  supersede,  the  State. 

The  Chairman.  Mr.  Merrill's  paper  is  now  open  for  discussion. 

Mr.  Leighton.  I  do  not  wish  to  be  understood  as  opposing  public 
regulations,  for  I  recognize  that  it  is  the  only  instrument  that  can 
be  used  to  satisfy  the  public  and  to  protect  the  public  interest 
in  all  cases.  Personally  I  do  not  find  fault  with  any  of  the  regu- 
lations set  down  by  the  Interior  Department.  There  are  some  regu- 
lations which  I  believe  are  not  sufficiently  definite,  but  after  all  they 
are  of  secondary  importance. 

The  facts  are  that  the  water-power  site,  the  water-power  develop- 
ment on  the  public  land,  on  the  navigable  streams,  or  wheresoever  it 
may  be  located,  under  public  regulation  must  compete  for  money  at 
all  times  with  other  investments  and  other  securities. 

I  think  it  may  be  well  for  those  of  us  who  become  enthusiastic  over 
the  prospect  of  having  water-power  plants  on  navigable  streams,  as 
on  public  lands,  developed  under  lease  and  under  permit,  to  remem- 
ber that  unless  those  conditions  and  the  returns,  the  rewards  of 
industry,  can  be  made  to  compete  with  the  returns  and  rewards 
of  industry  in  other  lines  of  investment,  we  will  within  a  few  years 
have  to  look  to  Government  funds  and  Government  development  and, 
possibly,  a  Government  operation. 

To-day  there  are  more  than  6,500  fine,  gilt-edged  securities  for  sale 
in  the  open  market  over  which  there  is  not  one  shred  of  public  con- 
trol. These  shares  are  very  profitable.  Now,  why  will  the  naturally 
selfish  human  being  go  out  of  his  way  to  purchase  public-utility 
securities  that  are  regulated  ?  I  think  that  is  a  very  pertinent  ques- 
tion, and  one  that  will  have  to  be  answered  pretty  soon. 

Mr.  E.  C.  Finney.  Mr.  Chairman,  I  believe  we  must  offer  to 
investors  some  security  for  the  money  invested;  we  must  give  them 
a  definite  tenure  and  assurance  that  they  will  be  able  to  secure  the 
return  of  their  investment  with  a  fair  rate  of  interest,  or,  of  course, 
they  will  not  invest  their  money  in  water-power  enterprises.  But 
I  think  that  is  equally  true  of  industrials;  that  is  to  say,  the  investor 
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hopes  at  least  ultimately  to  secure  the  return  of  his  prii^ciple  with 
interest  upon  the  money  invested.  With  water  power,  however,  de- 
velopment control  by  the  National  or  Federal  Government,  particu- 
larly if  such  control  and  regulation  extends  to  the  issuance  of 
stocks  and  bonds  and  so  regulates  the  enterprise  that  it  is  not  over- 
capitalized, will  insure  a  large  measure  of  security  attractive  to 
the  investor.  We  have  cases  where  operations  not  so  controlled  haver 
watered  stock,  and  have  so  conducted  their  business  as  to  deprive 
investors  not  only  of  returns  but  of  a  large  part  of  their  principal 
invested.  It  seems  to  me  that  this  water-power  development  is  a 
national  question  and  is  not  confined  to  State  lines.  The  devel- 
opers are  not  the  only  ones  interested  in  the  development ;  the  whole 
general  public  is  interested;  and  as  the  uses  of  the  power  and  the 
transmission  distances  increase,  the  public  will  become  more  and 
more  interested  in  this  development,  and  if  so  interested  I  think 
that  they  will  be  willing  to  extend  to  those  who  put  their  time  and 
money  into  development  in  electrical  enterprises  a  reasonable  return 
and  a  reasonable  security,  so  as  to  induce  this  development. 

Mr.  John  H.  Finney.  Mr.  Chairman,  may  I  ask  what  percentage 
Mr.  Merrill  said  was  in  use  by  the  public  utilities  in  the  United 
States? 

Mr.  Merbiix.  Three-quarters. 

Mr.  John  H.  Finney.  Three-quarters  of  the  developed  power. 
But  you  will  find  the  water  power  so  used  is  almost  always  coupled 
with  and  made  useful  by  a  steam  plant.  Aside  from  Niagara  Falls 
and  one  or  two  others  there  is  hardly  a  water  power  in  use  in  the 
United  States  by  a  public  utility  that  is  not  necessarily  coupled  with 
the  development  of  a  steam  plant,  and  frequently  that  steam  plant  is 
almost  as  large  and  sometimes  larger  than  the  water  power  itself , 
made  necessary  by  the  fact  that  failures  of  water  and  failures  of 
transmission  lines  absolutely  require  a  steam  plant  to  take  on  the 
load  at  critical  times.  It  is  an  assurance  which  the  public  utility  that 
uses  water  power  must  have. 

I  believe  that  a  reasonable  amount  of  water  power  in  the  United 
States  is  to  be  developed  in  the  next  50  years  for  public  utility  use, 
but  only  a  reasonable  amount,  partly  due  to  the  fact  that  the  length 
of  transmission  lines  increases  the  risk  of  failure  as  we  get  away 
from  the  center  of  distribution,  and  we  can  expect  only  a  very 
moderate  amount  of  the  large  amount  of  water  power  in  the  United 
States  to  be  developed  for  public  use  in  connection  with  public* 
service  operation 

The  largest  use  of  water  power,  therefore,  and  particularly  as 
it  relates  to  the  remote  water  powers  of  the  United  States,  is  to 
come  from  what  might  be  termed  a  private  use,  and  that  private 
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use  comprises  some  of  the  things  that  are  ahnost  public  It  is  to 
come  in  large  measure  from  the  irrigation  of  arid  lands,  through  the 
pumping  of  water  onto  the  higher  levels.  We  have  almost  reached 
the  limit  of  irrigation  as  applied  by  gravity  systems.  It  has  to 
come  from  the  use  of  electric  power  in  the  driving  of  motors,  pumps 
for  the  dewatering  of  swamp  lands;  it  has  to  come  from  the  electrifi- 
cation of  steam  railroads;  and  the  largest  use  of  all  is  to  c<Mne 
from  the  establishment  of  privately  owned,  privately  built  electro- 
chemical and  electrometallurgical  operations. 

The  foundation  for  the  large  use  of  water  power  in  the  United 
States  IS  permanency  of  use;  not  a  50-year  limitation,  not  even  a 
100-year  limitation,  but  permanency  of  use.  I  think  the  point  is 
often  missed  that  the  permanency  of  use  does  not  mean  rights  in 
perpetuity,  because  there  is  not  a  water  power  in  the  United  States 
developed  or  that  can  be  developed  that  is  not  wholly  at  the  service 
of  the  United  States  whenever  the  United  States  wants  to  acquire 
it,  as  it  would  acquire  any  other  property,  by  purchase. 

When  the  United  States  builds  a  dam  on  a  navigable  stream  to 
improve  navigation  it  does  not  build  it  for  60  years,  with  the  idea 
that  at  the  end  of  50  years  it  is  going  to  get  out  of  the  stream.  It  is 
there  permanently.  It  is  serving  a  useful  purpose.  Now,  if  we 
can  get  into  our  minds  that  while  the  agency  of  the  operation  may 
change,  due  to  changed  conditions  in  the  national  life  and  to  the 
necessity  perhaps  of  the  United  States  acquiring  the  water  rights  by 
purchase  at  the  end  of  50  or  100  years,  or  whenever  necessary — and 
that  is  certainly  the  right  way  to  get  property;  it  should  not  be 
purchased  for  less  than  its  value — ^private  capital  can  be  attracted 
to  water-power  developments. 

Water  power  is  not  always  cheap  power.  It  frequently  costs,  owing 
to  its  larger  capital  charge,  more  than  steam  power  generated  at  the 
point  of  distribution.  That  is  not  true,  of  course,  in  the  West,  where 
coal  is  scarce  and  high,  accounting  for  the  remarkable  development 
of  water  power  in  that  section.  The  cheapest  commodity  in  the 
United  States  is  electric  power.  I  do  not  know  anything  else  that 
has  not  gone  up,  systematically  gone  up,  in  price  over  a  period  of 
many  years.  The  more  of  it  we  have  I  think  the  better  off  we  are, 
because  the  measure  of  its  value  is  not  so  much  the  small  lighting  that 
we  use,  or  the  power  we  use  for  the  small  electric  fan  or  the  quantity 
of  electricity  we  use  for  our  electric  irons  in  the  home,  as  in  its  wide 
use  for  manufacturing  purposes,  where  the  kilowatt  of  energy,  cost- 
ing say  $20  or  $25  a  horsepower  a  year,  puts  in  the  National  Treasury 
a  thousand  or  more  dollars  worth  of  manufactured  products.  Those 
manufacturing  operations  are  going  to  mean  the  largest  development 
of  water  power  in  the  United  States.    We  talk  about  30,000,000  or 
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60,000,000  horsepower  in  the  United  States.  It  must  have  been 
30,000,000  horsepower  10  years  ago,  but  I  believe  that  figure  is  very 
materially  reduced  by  our  lack  of  development  and  by  the  improve- 
ments in  the  steam  plants  and  economies  effected  by  the  big  steam 
turbines,  which  have  actually  put  out  of  the  market,  out  of  the 
I>OBsibility  of  development,  a  very  large  amount  of  water  power  that 
10  years  ago  or  6  years  ago  could  have  been  commercially  developed 
at  a  profit 

Mr.  WnjJAM  McCusLLAKD.  Mr.  Chairman,  the  fundamental  con- 
sideration of  this  subject  is  whether  this  country  at  lai^  wants 
private  capital  to  develop  its  water  power.  I  assume  it  needs  no 
proof  that  the  real  definition  of  the  conservation  of  use  of  resources 
is  in  not  saving  them  but  in  developing  them.  The  fundamental 
question,  therefore,  is  whether  the  country  wants  to  provide  capital 
to  do  it  or  whether  for  some  reason  it  would  prefer  to  have  it  done 
by  National  or  State  (Government. 

I  have  heard  the  word  sovereignty  used  a  great  deal,  the  sover- 
eignty of  the  State  or  of  the  National  (Government,  but  if  there  is 
any  sovereignty  in  the  world  it  is  that  of  capital,  which  is  the  result 
cf  the  savings  of  the  individual  find  the  only  possible  way  to  get  real 
capital.  And  that  is  the  distinction,  of  course,  between  capital  and 
the  resources  which  have  been  given  to  us  by  nature. 

Imagine  for  a  moment  capital,  the  original  investor,  and  which 
incidentally  you  are  trying  to  protect — ^imagine  capital  standing 
facing  this  situation  and  saying :  ^^  I  can  invest  here  or  there  or  some- 
where else."  It  will  surely  ask, "  What  is  the  reason  of  these  particu- 
lar investments?  "  There  are  the  same  risks  in  water-power  develop- 
ments as  in  other  commercial  enterprises  as  commercial  ventures. 
We  are  concerned  here  with  other  risks  that  are  in  addition  to  the 
ordinary  commercial  risks  that  must  be  met  by  capitaL 

Coming  back  to  our  subject  of  this  morning,  if  the  (Government  will 
cease  to  protect  its  proprietary  interests  in  this  land,  assuring  that 
a  fair  return  is  made  to  capital  invested,  and  granting  that  the 
public  utility  corporation  is  an  agent  of  the  State,  I  do  not  think 
there  will  be  any  quarrel  at  all  between  investors  and  the  Govern- 
ment. I  think  a  law  could  be  quickly  agreed  upon,  whether  the  title 
be  given  by  lease  or  whether  it  be  given  by  some  other  form.  The 
difficulty  enters  when  you  come  to  discuss  the  particular  terms.  That 
is  a  reason,  gentlemen,  why  I  can  not  disagree  with  many  points  that 
have  been  raised  in  the  paper.  I  dont  care  whether  it  is  a  permit  or 
a  lease,  provided  that  a  man  who  invests  knows  that  he  may  be 
allowed  to  develop  it  The  paper  itself  acknowledges  that  in  many 
cases  there  is  very  little  market,  and  therefore  it  is  agreed  at  the 
start  in  the  paper  that  perhaps  the  man  who  attempts  to  develop  the 


Digitized  by 


Google 


778       PBOCEEIHNOS  SECOND  PAN  AMEBICAN  8CIEKTIFI0  CONQKBSS. 

water  power  has  to  develop  the  market.  Sorely  a  period  of  50  years 
is  a  remarkably  short  time  for  that ;  and  then,  again,  you  have  to  face 
this  point,  50  years  is  a  long  time  as  measured  by  a  man's  life.  It  is 
very  difficult,  theref  (»:e,  in  these  days  to  get  a  group  of  five  men  to 
put  several  million  dollars  into  an  enterprise  on  the  basis  of  a  term 
of  50  years.  If,  then,  development  and  a  margin  of  profit  can  only 
come  about  in  this  way,  it  seems  to  me  that  if  the  National  Govern- 
ment wants  to  invite  capital  to  come  in  and  develop  these  resources^ 
then  taking  these  very  acceptable  general  principles  stated,  it  must 
be  willing  to  put  them  in  specific  terms  which  will  be  accepted. 

The  investor  must  be  granted  permanent  use.  Then  if  the  (jovem- 
ment  will  say,  if  you  meet  certain  stipulations  we  will  grant  you 
indefinite  use  and  we  will  see  to  it  that  as  far  as  possible  you  will 
have  a  fair  return  on  your  money  as  measured  by  your  risk,  and  if  at 
any  time  we  want  to  take  that  land  for  public  use  and  must  have  it, 
we  will  pay  you  all  that  it  is  worth,  stipulating  that  accurate  records 
be  kept  of  everything  that  is  done,  I  can  not  see  how  any  business 
man  could  object.  Now,  I  do  not  think  permanency  alone  is  going 
to  attract  capital.  On  top  of  this  comes  the  inquiry,  Is  capital  going 
to  get  any  return,  or  is  some  one  going  to  come  in  10  years  from  now 
and  say  that  6  per  cent  is  enough,  and  refuse  positively  to  give  any 
reward  at  all  for  the  initiative,  for  the  energy,  for  the  tremendous 
expenditure  of  time  and  money  necessary  to  bring  this  idea  to  a 
fruition?  There  is  tremendous  risk.  It  is  becoming  increasingly 
difficult  to  get  private  capital  for  public  utility  use  except  in  cases 
where  private  capital  is  given  full  security  for  its  investment. 

I  do  not  think  it  would  be  difficult  for  a  great  corporation  to  ex- 
tend its  capitalization  by  the  issue  of  a  bond  with  mortgage  on  exist- 
ing property,  so  that  the  owner  of  these  bonds  can  fairly  say,  ^  Well, 
if  the  GK>vemment  ever  does  take  over  this  enterprise,  or  if  there  is 
any  regulation  we  will  get  the  value  of  our  bonds,  of  course."  That 
kind  of  expanrion  is  not  what  I  am  talking  about.  That  kind  of 
expansion  would  never  have  developed  the  United  States,  will  never 
develop  the  South  American  States  or  any  district  where  the  con- 
ditions are  of  the  pioneer  sort.  In  other  words,  it  will  never  create 
development.  If  we  are  going  to  interest  private  capital  in  this  ^i- 
terprise,  it  will  only  come  in  as  it  sees  fit  The  first  thing  to  do  is 
to  so  arrange  that  its  construction  and  title  conditions  will  be  such 
as  to  insure  permanency,  and  then  perhaps  we  can  find  out  whether 
capital,  in  viewing  these  risks  of  regulation,  in  spite  of  this  per- 
manency, will  come  in. 

Mr.  ToROHio.  Emphasis  is  placed  on  the  regulation  of  public 
utilities.  Water-power  development  has  nothing  necessarily  to  do 
with  public  utilities.     The  public  will  require  electric  light  and 
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power.  Electric  light  and  power  will  be  supplied  regardless  of  water 
power.  The  regulation  of  public  utilities  has  nothing  to  do  with 
water-power  development.  Public  utilities  will  use  whatever  power 
they  may^  either  from  the  energies  that  nature  gives  them — oil,  coal, 
and  other  sources— or  water  power  if  they  can  obtain  it.  It  is  only 
a  question  of  economics,  pure  and  simple.  They  will  adopt  water 
power  in  preference  to  other  power  if  it  is  more  economical  to  do  so. 
They  can  get  the  market,  they  can  get  the  monopoly,  with  other 
means;  the  water  power  is  not  essential. 

The  capitalist  has  only  to  compare  the  cost  of  developing  and 
securing  water  power  from  water  falls  with  that  of  getting  power 
from  coal,  oil,  or  other  substance. 

Now,  in  developing  a  water-power  plant,  the  capitalist  can  arrange 
to  use  steam  power  at  the  place  or  he  can  make  an  effort  to  get  water 
power  from  some  distant  point.  The  fundamental  fact  must  be 
recognized  that  to-day  in  the  total  cost  of  power  we  must  include 
the  cost  of  operation  and  the  cost  of  the  investment.  Let  us  speak 
from  the  investment  standpoint.  It  is  recognized  that  per  unit  of 
horsepower  or  kilowatt  the  cost  of  installation,  the  development 
cost,  i.  e.,  the  initial  cost  is  greater  for  water-power  development  than 
for  steam  power.  Therefore  the  interest  charges  on  the  investment 
are  greater  for  water-power  development  than  for  a  steam  plant. 
Further,  in  the  case  of  water  there  is  usually  a  long  transmission 
line  to  install  that  would  not  be  required  by  tiie  steam  plant.  That 
transmission  line,  its  cost,  interests  and  depreciation,  the  maintenance 
cost,  is  a  charge  (m  the  debit  side  of  the  water  power  plant,  and  it  is 
an  extra  cost. 

With  respect  to  operation,  if  we  consider  the  g^ierating  station, 
the  modern  electric  equipment  of  a  steam  or  power  plant,  the  cost 
of  labor,  etc.,  we  might  say  the  staticm  cost  of  maintenance  would 
be  about  equal,  with  the  exception  of  the  item  of  coal  consumed 
by  the  steam  plant.  Therefore  the  essential  point  in  favor  of  the 
water-power  plant  is,  in  the  ultimate  analysis,  the  difference  in  the 
cost  of  coal.  This  will  depend  upon  how  much  use  you  make  of  a 
certain  power,  how  much  saving  you  will  make  in  the  amount  of 
coal  consumed.  The  average  use  of  power  in  city  industries  in  gen- 
eral is  one-third  of  the  time  that  it  could  be  used  if  it  were  used 
all  the  time.  In  some  rare  cases  we  may  have  what  we  call  a  load 
factor  of  38  to  40  per  cent.  Therefore  for  8,760  hours  in  a  year  we 
may  use  the  power  only  8,000  hours  or  less.  If  we  have  a  steam 
plant  we  have  to  generate  steam  and  produce  energy  and  consume, 
say,  a  pound  or  2  pounds  of  coal  a  kilowatt-hour  for  8,000  hours. 
That  is  the  average  use  of  utilization  of  service  throughout  the 
country. 
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To  make  the  best  use  of  the  water  power  you  must  use  it  more  or 
less  continuously)  because  if  you  use  it  continuously  instead  of  one- 
third  of  the  time,  instead  of  2  pounds  of  coal  per  Idlowatt  ioir  8,000 
hours  you  will  use,  say,  2  pounds  of  coal  for  8,760  hours. 

When  water-power  plants,  therefore,  are  to  be  utilized  by  public- 
utility  corporations  they  must  utilize  these  water-power  plants  for  a 
long  period  of  time  and  must  supplement  the  wi^r-power  develop- 
ment by  a  steam  plant 

One  reason  for  this  kind  of  ownership  is  the  necessity  of  the  users 
of  these  companies  to  take  advantage  of  the  diversity  of  the  demand 
from  different  customers.  By  such  diversity  they  can  use  their 
water-power  plants  to  the  greatest  advantage,  using  a  load  factor 
as  high  as  66  per  cent. 

In  conclusion  I  wish  to  state  that  the  problem  of  water-power 
developments  in  this  country  hinges  exclusively  on  the  cost  of  coal 
in  a  certain  locality.  If  the  cost  of  coal  is  not  large,  there  would  be 
very  little  inducement  for  water-power  development  unless  that  water 
power  can  be  used  for  certain  specific  purposes  or  chemical  processes. 
Now  the  problem  of  development  by  electrochemical  processes  is  a 
serious  one.  You  can  not  develop  this  process  unless  you  have  the 
material  for  operation.  The  transportation  charges  are  also  to  be 
considered. 

The  financial  people  of  this  country  are  trying  to  see  if  they 
have  some  reasonable  advantage  in  development.  It  is  not  the  <mly 
source  of  power  for  them  to  use.  They  can  use  other  powers.  They 
can  develop  their  own  steam  plant,  and  they  can  not  fear  any  com- 
petition from  water-power  plants  on  operation  of  85  per  cent  load 
factor.  Becognizing  these  facts,  I  think  that  legislaticm  should  be 
based  upon  some  very  liberal  point  of  view  as  outlined  by  some  of 
the  speakers  this  morning. 

Mr.  MERB1I4L.  I  am  glad  to  have  had  Mr.  Leighton  and  Mr.  McClel- 
land reinforce  the  statement  I  wished  to  emphasize  in  my  own  paper, 
that  the  only  criterion  of  adjustment  as  to  whether  the  legislation  or 
administrative  policy  is  correct  or  incorrect  is  whether  it  permits 
enough  capital  to  enter  the  business  to  give  us  the  supply  that  is 
needed.  That  is  not  a  question  that  can  be  determined  by  rule  of 
thumb. 

We  find  that  for  the  electric-power  industry  as  a  whole  in  the 
United  States,  according  to  the  Census  Bureau  in  1912,  the  pay- 
ment on  the  bonded  debt  was  4.52  per  cent,  the  average  interest  on 
the  bonded  debt.  And  after  the  payment  of  all  expenses  of  every 
kind,  operating  expenses,  interest  on  the  bonded  and  floating  debt, 
depreciation,  sinking  fund,  insurance,  and  so  forth,  there  was  enough 
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surplus  left  over  to  pay  5.6  per  cent  dividends  on  every  dollar,  on 
the.  principal  of  the  outstanding  capital  stock,  both  common  and 
preferred. 

We  may  take  as  an  example  of  ihe  effect  of  what  has  occurred 
under  both  Government  and  State  regulation,  the  State  of  Cali- 
fornia. More  power  is  developed  on  the  public  lands,  a  greater  pro- 
portion of  power  is  developed  on  the  public  land  in  California  to- 
day than  in  any  other  State  of  the  Union.  There  is  a  more  stringent 
regulation  by  the  State  commission  in  California  than  in  any  other 
State.  And  yet  in  the  year  1914  California  had  an  electric-power 
development  of  1,000,000  horsepower.  The  individual  peak  demands 
were  700,000  horsepower.  Presimiably  it  is  fair  to  say  that  the 
simultaneous  peak  over  the  entire  group  has  not  exceeded  600,000 
horsepower.  This  means  in  California  in  1914  there  was  an  excess  of 
installation  over  the  peak's  demand  for  the  year,  400,000  horsepower. 

Now,  a  certain  margin  of  course  is  necessary  to  meet  the  extension 
of  markets,  to  take  care  of  conditions  of  accidents  on  the  line,  but 
no  engineer  would  contend  that  400,000  horsepower  is  necessary  on 
the  top  of  600,000  horsepower.  In  the  State  of  California,  then, 
where  we  have  the  most  extensive  Federal  regulation  and  the  most 
stringent  State  regulation,  there  is  at  the  present  time  far  more 
power  on  the  wheels  than  those  who  develop  it  know  what  to  do 
with  or  can  dispose  of. 

Now,  with  respect  to  one  other  matter  brought  up.  The  lease 
which  has  been  advocated  for  60  years  is  not  to  terminate  at  the  end 
of  50  years,  except  under  one  condition — when  the  property  is  to 
be  taken  over  and  the  investment  returned.  Otherwise  the  leases 
would  be  renewable  and  the  property  would  continue  in  operation. 
If  the  man's  investment  is  returned  after  he  has  had  the  use  of  it 
for  50  years,  he  can  scarcely  contend  that  it  will  deter  the  invest- 
ment of  capital  in  the  enterprise. 

We  see  everywhere  hundreds  of  millions  of  dollars  invested  in 
street  railways.  They  get  no  perpetual  franchise;  they  do  not  get 
even  50  years.  Time  after  time  those  investments  are  made  on  25- 
year  grants. 

In  respect  to  the  industrial  use  of  water  power  the  question  I 
have  presented  here  this  morning  has  referred  only  to  public-utility 
use.  I  would  not  apply  the  same  rules  to  industrial  use.  I  would 
not  grant  more  than  a  lease,  because  I  believe  a  lease  is  all  that 
is  required,  but  I  would  not  make  the  property  subject  to  recap- 
ture at  the  end  of  the  period,  nor  would  I  apply  other  conditions 
that  arc  applicable  to  public-utility  use  until  the  properties  or  the 
plant  changed  from  its  industrial  to  a  public-utility  use. 

The  Chairman.  We  will  have  to  proceed  now  to  the  following 
paper,  by  Mr.  M.  O.  Leighton,  of  Washington,  D.  C: 
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THE  WATER  POWER  RESOURCES  OF  THE  UNITED  STATES. 

By  M.  O.  LEIGHTON, 
Consulting  Engineer,  Washington,  D.  C. 

The  capacity  of  the  water-power  sites  in  any  region  can  not  be  stated  In 
concise  terms.  Many  qualifications  and  explanations  must  accompany  every 
quantitative  statement.  Into  any  such  estimate  many  factors  besides  flow 
of  water  and  available  head  must  be  introduced.  It  Is  probable  that  no  two 
persons  working  independently  on  the  same  data  would  finally  report  figures 
in  close  agreement 

The  fljTSt  question  that  arises  is  whether  the  estimates  of  water-power 
resources  of  any  region  relate  to  present  or  to  future  practicability.  If  they 
relate  to  the  present,  they  will  fall  short  of  the  actual  power  capacity  that  will 
be  available  in  the  future.  Our  ideas  of  practicability  of  water-power  privi- 
leges change  rapidly.  This  Is  due  In  part  to  improvements  In  power  appliances 
and  Increasing  adaptability  of  hydroelectric  appliances.  Many  water-power 
sites  which,  10  years  ago,  were  regarded  as  excellent,  are  to-day  not  practicable 
because  of  the  astonishing  advances  that  have  been  made  in  steam  production 
and  utilization.  In  other  words,  they  can  no  longer  compete  with  steam  power. 
Our  Ideas  also  change  according  to  the  demand  for  power.  A  development 
that  would  be  too  expensive  to-day  may  be  a  live  proposition  10  years  hence. 
A  water-power  privilege  Is  something  that  is  clearly  revealed  only  after 
mature  study.  Such  study  is  Impossible  in  the  making  of  a  power  estimate 
covering  a  large  region  like  the  United  States.  It  Is  certain  that  many 
streams  which,  in  a  rapid  survey,  would  be  passed  over  as  nonproductive,  would 
show  very  good  power  privileges  when  subjected  to  considerate  examination. 
The  converse  of  this  is  equally  true.  For  example,  certain  streams  In  the 
United  States  were  omitted  from  consideration  by  the  United  States  Geological 
Survey  in  its  power  report  of  1908.  Some  of  these  streams  have  since  been 
found  to  possess  very  good  power  resources.  Other  streams  that  were  credited 
with  power  values  have  been  found  to  have  little  or  no  power  value. 

On  the  other  hand,  if  the  estimate  of  water-power  resources  is  designed  to 
cover  future  practicability,  large  errors  are  inevitable  because  we  can  not 
even  imagine  what  hydroelectric  science  may  produce  in  the  future.  For 
example,  the  estimate  of  the  United  States  Geological  Survey  in  1908  was  made 
on  the  basis  of  90  per  cent  efficiency  on  the  wheel  shaft,  and  the  report 
emphasized  the  fact  that  this  was  a  future  achievement.  The  Ck)mmlssloner  of 
Corporations  in  his  report  on  water-power  development  in  the  United  States, 
published  in  1912,  rejected  this  efficiency  because  of  Ills  belief  that  it  could 
never  be  attained.  Now,  only  three  years  after  tbe  publication  of  the  latter 
report,  we  have  become  familiar  with  turbine  efficiencies  largely  in  excess  of  90 
percent 

The  second  question  that  arises  In  the  making  of  any  water-power  estimate  is 
whether  the  figures  represent  the  power  output  on  the  wheel  shaft,  the  gener- 
ator, the  transformer,  the  substation,  or  whether  it  represents  the  amount  that 
the  consumers,  located  miles  away  from  the  power  site,  may  actually  utilize. 
Of  course,  the  amount  of  power  made  available  to  the  actual  consumer  is 
the  figure  which  finally  determines  the  water-power  resources  of  any  region. 
Yet,  here  again  we  encounter  many  variables  and  we  have  always  to  recognize 
the  future  possibilities  of  hydroelectric  science.  Is  the  "  headrace-to-consumer  '• 
efficiency  going  to  be  50  per  cent  or  90  per  cent?  If  we  may  take  the  efficiency 
history  of  the  hydraulic  motor  as  an  index,  we  may  not  be  overoptimistlc  in 
selecting  90  per  cent 
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There  are  many  other  variable  factors  of  which  the  bounds  of  this  paper 
will  not  permit  description.  For  the  sake  of  simplicity,  the  writer,  in  pre- 
senting this  estimate,  has  made  the  following  assumption : 

(a)  Practically  all  the  rivers  included  in  the  present  estimate  have  a  slope 
of  10  feet  per  mile  or  in  excess  thereof. 

(&)  The  available  fall  is  reduced  15  per  cent. 

(o)  The  figures  represent  power  on  the  wheel  shaft,  assuming  a  wheel  effi- 
ciency of  90  per  cent. 

The  results  derived  on  the  foregoing  basis  are  almost  certainly  inaccurate 
with  respect  to  any  particular  site  or  designated  stretch  of  river  channel.  We 
may  be  confident  that  these  individual  errors  will  compensate  each  other  in 
some  degree.  With  respect  to  present  or  future  practicability,  the  writer  has 
taken  the  same  position  as  that  adopted  by  the  Geological  Survey  in  1008,  viz  :* 

For  the  purposes  of  this  report,  it  has  been  assumed  that  all  the  power  in 
the  United  States  will  some  day  be  required  ♦  ♦  ♦  the  schedule  here  pre- 
sented must  be  Interpreted  for  the  future  rather  than  the  present  The  reader 
should  not  assume  that  all  the  power  shown  here  is  economically  available  to- 
day. Much  of  it,  indeed,  would  be  too  costly  in  development  to  render  it  of 
commercial  importance  under  the  present  conditions  of  market  and  the  price  of 
fuel  power.  The  schedule  shows,  therefore,  what  will  be  the  maximum  possi- 
bilities in  the  day  when  our  fuel  shall  have  become  so  exhausted  that  the  price 
thereof  for  production  of  power  is  prohibitive  and  the  people  of  the  country 
shall  be  driven  to  the  use  of  all  the  water  power  that  can  reasonably  be 
produced  by  the  streams. 

.Two  sets  of  figures  are  given  below.  The  first  represents  minimum  or  pri- 
mary horsepower.  These  estimates  are  based  on  the  minimum  flow  for  the 
grand  average  of  the  lowest  two  consecutive  7-day  periods  in  each  year  of 
record.  The  second  represents  assumed  maximum  development,  or  it  may  be 
called  the  overdevelopment,  producing  secondary  horsepower — i.  e.,  power  avail- 
able during  only  a  part  of  the  year.  During  the  past  few  years  much  of  that 
which  we  formerly  considered  as  secondary  horsepower  has  really  become  pri- 
mary horsepower.  Secondary  horsepower  is  of  little  value  when  distibuted 
directly  ftom  a  single  isolated  water-power  plant,  but  under  the  modem  practice 
of  tying  a  large  number  of  power  plants  on  different  drainage  areas  into  a 
single  distribution  system  and  utilizing  to  good  advantage  the  diversity  of  power 
consumption  that  is  found  among  a  large  number  of  consumers,  a  very  im- 
portant part  of  the  so-called  secondary  horsepower  can  and  is  being  worked  into 
primary  use.  This,  by  the  way,  is  one  of  the  strongest  economic  advantages 
of  water-power  consolidation  and  regional  monopoly  in  service.  When,  eight 
years  ago,  the  United  States  Geological  Survey  put  forth  its  estimates  of 
assumed  maximum  development  based  on  the  lowest  stream  flow  that  can  be 
assured  during  the  six  high-water  months  of  the  year,  it  was  the  opinion  of 
many  that  these  six  months  should  be  increased  to  nine  months.  The  advan- 
tages of  combination  and  of  diversity  of  use  above  described  have  made  it 
certain  that  at  the  present  time  the  six  months'  period  is  not  too  small  and  it 
would  not  be  surprising  if,  in  future  estimates,  even  this  period  would  be  con- 
siderably reduced. 

The  base  data  upon  which  the  following  figures  are  based  were  taken  from 
Water  Supply  Paper  No.  234  of  the  United  States  Geological  Survey  and  the 
Report  of  the  Ck)mmissioner  of  Corporations  on  Water  Power  Development  in 
the  United  States,  1912.  These  data  have  been  subjected  to  modification  in 
conformity  with  the  specifications  above  given. 

^U.  S.  Geological  Survey  Water  Supply  Paper  284,  p.  47. 


Digitized  by 


Google 


784       PBOCEEDIKGS  SE00in>  PAN  AMEBICAN  SCIENTIFIC  CONGRESS. 
Potential  water  potcer  in  the  United  States, 


lUninmm 


Assumed 


United  States , 

North  AtUntio  States: 

Maine 

New  Hampshire 

Vermont 

Massaohiisetts 

Rhode  Island 

Conneetioat 

New  York 

New  Jersey 

Pennsylvania 

Sooth  Atlantic  States: 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

Sooth  Carolina , 

Georgia 

Florioa 

North  Central  States: 

Ohio 

Indiana , 

nUnds 

Michigan , 

Wisconsin , 

Minnesota 

Iowa 

Missoori 

North  Dakota 

Sooth  Dakota , 

Nebraska 

Kansas 

South  Central  States: 

Kentocky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Arkansas 

Oklahoma 

Texas 

Western  States: 

Montana 

Idaho 

Wyoming 

Coferado 

New  Mexico 

Arisona 

Utah 

Nevada 

Washington 

SUMMABT, 

North  Atlantic  States 

South  Atlantic  States 

North  Central  States 

South  Central  States 

Western  States , 


81,848,800 

613,000 
153,000 
107,OQO 
134,000 
8,000 
81,000 
2,042,000 
60,000 
813,000 

6,700 

48,200 

6,700 

664,000 

432,000 
656,000 


69,078,800 

016,000 
270,000 
106,000 
258,000 
15,100 
156,000 
3,322,000 
120,000 
770,000 

12,300 

138,000 

12,300 

967,000 

1,19a  000 


622,000 

708,000 

424,000 

^•?2? 

8,600 

16,100 

07,000 

^^»99? 

49,000 

133,000 

2ir,000 

391,000 

204,000 

382,000 

406,000 

700,000 

203.000 

600,000 

181,000 

433,000 

81,000 

184,000 

09,000 

234,000 

48,000 

85,000 

222,000 

415,000 

126,000 

306,000 

93,000 

223,000 

622,000 

864,000 

577,000 

1,070,000 

86000 

71,000 

1,000 

2,000 

24,000 
85,000 

69,000 
237,000 

289,000 

624,000 

3,170,000 

4,905,000 

1,317,000 

2,906,000 

876,000 

l'J?'SS 

964,000 

1,924,000 

181,000 

498,000 

1,010,000 

1,(^000 

843,000 

^'i^SS? 

194,000 

313,000 

6,003,000 

9,810,000 

3,670,000 

7,600,000 

3,880,000 

8,870,000 

3,999,000 

6,036,100 

2,056,100 

4834,700 

1,903,000 

4,034,000 

1027,000 

8,100.000 

21,698,000 

41,634,000 

DEVELOPED    WATEB   POWERS. 

A  concise  statement  of  the  capacity  of  developed  water  power  is  as  difficult 
as  is  that  of  undeveloped  power.  Besides  all  the  uncertainties  with  respect  to 
the  point  of  measurement  it  is  also  necessary  to  distinguish  between  the  in- 
stalled wheel  capacity  and  the  amount  of  power  actually  produced  at  the 
season  of  minimum  flow ;  in  other  words,  whether  the  statements  refer  to  power 
units  installed  or  primary  power  available. 

The  flgures  given  herein  refer  generally  to  installed  wheel  capacity.  It 
should  be  remembered  that  the  results  are  greater  than  the  power  actually 
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available  to  the  consumer.  No  wateri;K>wer  plants  are  included  of  capacity 
less  than  1,000  horsepower,  ezc^t  in  cases  where  snch  plants  are  tied  into  a 
transmission  system  along  with  larger  plants. 

The  figures  here  given  combine  ** commercial  power"  and  "manufacturing 
power  '* — i,  e.,  power  sold  from  central  stations  for  miscellaneous  service,  such 
as  lighting,  manufacturing,  transportation,  etc.,  and  power  developed  by  manu- 
facturing concerns  and  used  by  them  solely  for  manufacturing  purposes. 
Although  these  purely  industrial  powers  constitute  a  fairly  large  percentage 
of  the  total  (about  85  per  cent)  there  is  little  new  development  of  this  kind 
and  the  relative  importance  of  such  installations  will  constantly  decrease  in 
the  future.  One  of  the  modem  economic  necessities  in  hydroelectric  service  is 
"diversity  of  use" — i.  e.,  the  delivery  of  power  to  many  different  kinds  of 
consumers  all  tied  into  a  transmission  system  so  thajt  the  "  peak  load  "  of  each 
consumer  shall,  so  fkr  as  may  be  possible,  occur  at  a  time  of  day  different 
from  that  of  every  other  consumer.  Under  such  conditions  the  base  load 
on  any  system  is  made  more  steady  and  the  system  peak  load  becomes  less 
pronounced.  Hydroelectric  systems  are  so  high  in  first  cost  and  transmission 
systems,  whether  supplied  from  fuel  or  from  water-power  plants,  are  so  ex- 
pensive in  both  first  cost  and  in  maintenance  and  operation  that  it  has  become 
necessary  to  keep  the  plant  in  service  and  thereby  to  derive  income  from 
service  rendered  throughout  the  entire  24  hours  of  each  day.  So  it  is  that 
during  the  past  10  years  power  production  and  delivery  has  become  a  business 
in  itself,  entirely  separate  from  the  business  that  utilizes  the  power.  Hun- 
dreds of  manufacturing  plants  and  many  electric  railroad  lines  which  formerly 
produced  their  own  power  have  within  recent  years  abandoned  their  prime 
movers  and  have  tied  into  a  general  distribution  system  along  with  other 
consumers.  Thus  it  is  that  in  our  legislative  and  administrative  preparations 
for  future  control  of  water-power  development  we  need  give  little  considera- 
tion to  the  purely  manufacturing  development 

A  census  of  developed  water  powers  was  made  by  the  Census  Bureau  in 
1908  in  connection  with  the  investigations  of  the  National  Ck>nservation  Com- 
mission. An  aggregate  of  5356,680  developed  horsepower  was  reported.  This 
figure  included  all  plants  of  whatsoever  size  concerning  which  knowledge  of 
location  or  existence  could  be  secured  by  the  Census  Bureau  through  corre- 
spondence with  the  postmasters  of  the  United  States  in  the  first  instance  and  by 
direct  inquiry  of  the  proprietors  of  the  plants  in  the  second  instance. 

The  Commissioner  of  Corporations,  in  his  report  on  Water-Power  Develop- 
ment in  the  United  States,  1912,  reported  4,016,127  horsepower,  of  which 
2,961,549  horsepower  was  classed  as  conunerdal  and  1,054,578  horsepower  as 
manufacturing.  These  totals  included,  as  a  rule,  only  those  plants  of  1,000 
horsepower  and  more.  It  was  estimated  in  this  report  that  the  aggregate 
capacity  of  plants  of  less  than  1,000  horsepower  was  about  2,000,000  horse- 
power, making  a  total  for  the  United  States,  in  round  numbers,  of  6,000,000 
developed  horsepower. 

In  the  census  report  of  1912  on  Central  Light  and  Power  Stations  there  is 
given  a  total  of  2,471,081  water  horsepower.  This  figure  does  not  include  the 
water-power  plants  used  solely  for  manufacturing  purposes  and  therefore  the 
data  are  necessarily  incomplete  as  to  total  water-power  developments  in  the 
country. 

The  following  estimate  reported  by  the  writer  is  based  in  part  on  the  figures 
given — (a)  in  the  report  of  the  Conunissioner  of  Corporations  above  referred 
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to;  (&)  by  the  United  States  Forest  Service  with  respect  to  the  13  Western 
States;  (o)  from  figures  concerning  individnal  plants  not  indnded  in  the  two 
foregoing  reports  secured  by  the  writer  from  current  engineering  Journals, 
from  statistical  d^artments  of  operating  companies,  and  from  many  engineers 
familiar  with  the  subject  We  are  safe  in  assuming  that  these  figures  are  not 
entirely  correct  It  is  probable  that  the  reports  from  many  plants  are  not 
based  on  the  actual  turbine  capacity,  but  on  the  generator  output  On  the  other 
hand,  it  is  quite  as  probable  that  there  are  many  instances  of  overstated  tur- 
bine capacity,  due  to  the  fact  that  plants  are  not  operating  up  to  the  efficiency 
acquired  in  the  original  wheel  tests.  It  is  further  probable  that  some  of  the 
more  recent  developments  are  omitted  from  the  estimate.  Some  of  the  figures 
included  in  the  table  relate  to  power  in  process  of  development — 1.  e.,  devdop- 
ments  which  have  a  moral  certainty  of  completion  and  operation  in  the  Imme- 
diate future.  Care  has  been  taken,  however,  to  eliminate  merely  prospective 
developments  and  also  those  which  may  have  proceeded  to  the  point  of  final 
design,  but  which  have  not  yet  been  financed. 

The  total  power  development  in  the  United  States,  excluding  plants  of  less 
than  1,000-horsepower  capacity,  as  above  explained,  is,  in  round  numbers, 
4,000,000  horsepower.    The  data  are  giv^i  by  States  in  the  following  table: 


Capacity  of  developed  toater  powers  In  tito  United  States. 


Alabama- 
Arizona-. 


Arkansas 


Capacity, 
horsepower. 

86,450 

27,890 

0 

Oalifomia 001, 425 

Colorado 69, 965 

Ck>nnecticut 60, 250 

Delaware 0 

District  of  Ck>lumbla 0 

Florida 5, 000 

Georgia 173. 427 

Idaho 116, 415 

Illinois 65, 450 

Indiana 14, 870 

Iowa 121, 400 

Kansas 6, 800 

Kentucky 0 

Louisiana 0 

Bfalne 810, 450 

Maryland 0 

Massachusetts 182, 220 

Michigan 138, 102 

Minnesota 188, 015 

Mississippi 0 

Misjtouri 18, 000 

Montana 288, 400 

Nebraska 0 


Capacity, 
horsepowtt. 

Nevada 10, 660 

New  Hampshire 120, 108 

New  Jersey 7,200 

New  Mexico 0 

New  York 715, 500 


North  Carolina. 

North  Dakota 

Ohio 

Oklahoma 


91, 200 

0 

4,025 

0 

Oregon 76, 120 

Pennsylvania 169, 632 

Rhode  Island 0 

South  Carolina 200,497 

South  Dakota 0 

T^nessee 62, 000 

Texas 0 

Utah 64, 950 

Vermont 97, 545 

Virginia 51, 820 

Washington 828, 530 

West  Virginia 21,400 


Wisconsin  r. 
Wyoming. 


205, 492 

0 


Total 4,640,208 
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COORDINATION  IN  THB  DBYBLOPMBNT  OF  OUB  WATER  POWER 
RESOURCES  WITH  OTHER  USES  OF  WATER. 

By  M.  O.  LBIGHTON, 
Consvltinff  Engineer,  Washington,  D,  C, 

During  the  Sixty-third  €k>iigre8B  of  the  United  States  there  waa  favorably 
r^[K>rted  to  the  Senate  a  certain  legislative  prc^iosal  providing  for  the  develop- 
ment of  water  power  on  the  navigable  rivers  of  the  Nation.  Among  the  many 
excellent  features  of  this  bill  there  was  one  which  apparently  attracted  little 
attention,  but  which  contained  wihin  itself  the  most  concise  and  most  ounpre- 
hensive  declaration  of  a  great  and  necessary  national  policy  with  respect  to 
water-power  resources  that  the  writer  has  seen  formulated  in  a  legislative 
measure.    The  provision  is  as  follows : 

The  plans,  spedflcations,  and  location  for  any  dam  shall  be  such  as  in  the 
Judgment  of  the  Secretary  of  War  shall  be  best  adapted  to  a  cemiHrehensive  plan 
for  the  improvement  of  the  waterway  in  question,  for  the  uses  of  navigation, 
and  for  the  full  development  of  its  water  power  and  for  other  beneficial  public 
purposes,  and  best  adapted  to  conserve  and  utilize  in  the  interests  of  navigation 
and  water  development  the  wat^  resources  of  the  region. 

It  would  be  difficult  to  compose  language  in  a  fashion  more  significant  in  its 
refiection  upon  past  errors  and  more  emphatic  in  its  definition  of  an  enlightened 
policy. 

Rivers  can  be  made  to  serve  many  purposes.  This  is  especially  true  with  re- 
Gfpect  to  streams  that  drain  large  territories.  In  such  cases  the  different  parts 
of  the  drainage  area  have  wide  physiographic  variation  and  the  water  use  op- 
portunities vary  quite  as  widely.  In  the  United  States,  for  example,  the  drain- 
age area  of  the  Mississippi  presents  almost  every  physiographic  characteristic, 
from  the  high,  steep,  snow-covered  mountains  to  the  low  and  semitroplcal  dtita. 
In  one  region  we  may  find  this  river  falling  down  steep  slopes  and  traversing 
great  upland  reservoir  sites.  There  the  storage  and  water-power  values  are 
predominant  In  another  region  we  find  the  same  river  entrenched  on  wide 
sedimentary  bottoms  with  low  slope  and  sluggish  current,  and  in  that  region  the 
navigation  opportunity  is  of  greatest  value.  There  are  other  regions  where  the 
navigation  opportunity  combines  harmoniously  with  the  wati&r^pow&t  oppor- 
tunity, and  still  others  where  the  water-power  opportunity  combines  with  the 
irrigation  oi^K>rtunity. 

All  of  the  foregoing  statements  relate  to  physiografdiic  conditions  long  fa- 
miliar. Nevertheless,  in  our  utilisation  of  water  resources  we  have  been  too 
strongly  persuaded  to  confine  our  immediate  efforts  in  any  given  region  to  the 
one  purpose  that  has  received  the  greatest  local  emphasis.  A  river  can  nevw 
become  a  local  issue,  yet  the  controlling  tendency  has  been  to  bend  all  efforts 
in  one  or  another  single  direction,  with  the  result  that  we  have  conflicting  inter- 
ests where,  in  the  very  nature  of  things,  there  should  be  harm9ny  and  undi- 
vided effort. 

Considered  from  the  economic  standpoint  alone  our  rivers  are  nothing  else 
than  huge  industrial  plants.  We  can  not  imagine  a  successful  shoe  factory  or 
a  pulp  and  paper  mill  in  which  the  departments  do  not  coordinate  and  in  whidi 
the  individual  ambitions  of  each  department  are  not  subordinated  to  the  one 
great  purpose,  namely,  the  efficient  production  of  good  shoes  or  good  paper. 
What  would  such  an  industrial  plant  profit  from  a  perfect  shipping  d^Murtment 
if  its  power  department  were  inefficient?  How  could  such  a  plant  be  successful 
by  reason  of  its  first-dass  finishing  d^artment  if  its  purchasing  department 
were  incompetent?    In  like  manner  our  rivers  have  one  econcnnic  purpose — to 
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supply  or  to  serve  the  needs  and  desires  of  the  whole  commonity  in  the  wisest 
way.  The  proprietors  of  a  shoe  factory  are  not  satisfied  with  an  excellent  ship- 
ping department  if  the  industry  does  not  produce  reasonable  profits.  The 
people  of  the  great  community  Imown  as  the  Nation  who  are  pnjprietors  of 
these  huge  industrial  plants  known  as  rivers  are  likewise  looking  for  and  en- 
titled to  receive  dividends  in  the  shape  of  public  benefits  of  one  or  another  kind. 
While  the  people  may  be  gratified  locally  at  the  excellence  of  the  navigation  de- 
partment in  one  place  or  the  water-power  department  in  another,  they  may  be 
reasonably  sure  that,  under  present  conditions  and  policies,  the  dividends  that 
they  draw  from  one  department  are  likely  to  be  made  at  the  expense  of  another 
department  It  is  an  industrial  axiom  that  such  a  process  can  not  go  on  in- 
definitely without  impairment  of  capital. 

Our  condition  of  disorganization  with  respect  to  utilization  of  our  water 
resources  was  not  established  by  accident  or  design.  A  large  part  of  it  indeed 
was  inherited.  For  example,  under  the  Ck>nstitution  of  the  United  States 
Ck>ngre8S  has  control  of  interstate  commerce,  and  such  control  includes  the  uses 
of  our  rivers  for  commercial  purposes.  The  navigation  features  of  any  river 
are  paramount,  and  if  the  Federal  €k>vemment  chooses  to  do  so  it  could  estab- 
lish and  maintain  control  for  navigation  of  all  streams  even  to  the  ultimate 
sources.  Such  of  our  rivers  as  have  not  been  controlled  by  the  Federal  (Govern- 
ment for  the  paramount  purpose  of  navigation  are  exempt  therefrom  only  by 
neglect  or  design  of  the  €k>vemment  This  power  to  exercise  Jurisdiction  in  the 
paramount  interest  of  navigation  persists  irrespective  of  the  character  of  the 
streams  or  the  particular  purposes  for  which  they  may  be  best  used.  It  is  a 
purely  artificial  Jurisdiction  which  takes  no  account  whatsoever  of  particular 
facts.  The  fkct  that  this  Jurisdiction  has  not  led  to  trouble  and  bitterness  all 
over  the  country  is  due  to  the  very  wise  and  temperate  Judgment  exercised  by 
the  War  Department,  its  Judge  Advocate,  and  its  Ck>rps  of  Engineers.  Having 
the  power  to  make  a  stream  navigable  in  law  by  mere  declaration,  the  War  De- 
partment has  firmly  held  its  own  power  in  check  and  has  made  navigability  in 
law  conform  quite  closely  to  navigability  in  fact  But  the  principle  is  wrong 
and  illogical.  Those  who  exercise  control  over  our  navigable  streams  should 
be  given  the  authority  to  act  wisely  and  in  accordance  with  local  conditions 
and  circumstances.  If  the  War  Department  finds  that  on  any  navigable  stream 
the  navigation  values  are  subordinate  to  any  other  values,  then  that  Depart- 
ment should  have  the  authority  to  exercise  discrimination  and  to  subordinate 
the  now  paramount  right  of  navigation. 

In  the  arid  West,  where  the  greater  portion  of  the  lands  require  irrigation 
In  order  that  they  may  be  agriculturally  productive,  the  laws  of  some  of  the 
States  prescribe  a  hard  and  fast  order  of  precedence  in  the  use  of  the  river 
waters.  We  have,  for  example,  written  into  law,  the  administration  of  which 
is  made  mandatory,  the  rule  that  in  all  cases  and  under  whatsoever  circum- 
stances the  preferred  use  of  water  shall  be  that  of  domestic  supply,  the  second 
preferred,  that  of  irrigation,  and  the  third,  that  of  water-power  development 
There  is  no  question  that  in  the  broad  average,  this  order  of  precedence  is  the 
Just  and  logical  one.  Equally  there  is  no  question  that  the  water-power  values 
vested  in  many  rivers  are  far  and  away  more  important  than  the  domestic 
supply  or  the  irrigation  values.  The  whole  question  is  one  of  local  conditions 
and  circumstances. 

The  foregoing  principles  are  logical  and  easy  to  prescribe,  but  their  applica- 
tion is  quite  a  different  matter.  In  pioneer  days,  when  industry  and  popula- 
tion are  struggling  to  get  a  foothold,  it  is  obvious  that  the  broad  and  com- 
prehensive view  here  advocated  is  impracticable.    The  main  purpose  is  to  make 
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a  Start;  to  get  roots  into  the  ground  and  to  establish  the  community  as  a 
going  concern.  Usually  It  is  necessary  to  do  that  which  is  expedient  rather 
than  that  which  is  wise.  The  history  of  pioneering  shows  clearly  that  it  is 
easier  and  more  purposeful  to  start  something  even  if  wrong  and  to  correct 
errors  after  prosperity  has  been  achieved  than  it  is  to  postpone  the  beginnings 
of  a  country's  dev^opment  until  the  composite  and  orderly  arrangement  of 
affairs  can  be  provided  for.  So  it  is  that  in  the  early  days  of  this  Nation,  and 
up  to  a  date  quite  recent,  our  point  of  view  with  respect  to  our  rivers  has  been 
sectional  rather  than  natiorial.  Now,  however,  the  continental  United  States 
Is  well  known.  Pioneering  as  it  was  known  in  early  times  is  practically  a 
thing  of  the  past  We  have  achieved  a  fairly  good  idea  of  our  own  necessities 
and  may  lo(^  with  comparative  confidence  into  the  necessities  of  the  future. 
Indeed,  a  change  in  our  attitude  has  already  commenced.  The  War  Depart- 
ment, the  Department  of  the  Interior,  and  the  Department  of  Agriculture,  which 
are  most  intimately  concerned  in  the  rational  development  of  our  water  re- 
sources, have  taken  some  advanced  steps  to  bring  about  coordination  in  the 
development  of  our  water  resources.  We  have  therefore  made  a  good  start,  and 
the  present  problem  is  to  determine  intelligently  upon  the  details  of  a  course 
for  the  future  that  will  contribute  most  efficiently  to  the  general  well-being. 

The  subject  assigned  to  the  writer  is  coordination  in  the  dev^opment  of 
our  water-power  resources  with  other  uses  of  water.  Within  the  bounds  of 
this  paper  It  will  not  be  possible  to  treat  the  subject  in  a  worthy  manner.  One 
might  easily  indulge  in  an  extended  treatise  and  still  omit  important  features. 

WATKB  POWEB  AND   NAVIGATION. 

Some  of  the  best  and  most  useful  improvements  in  our  inland  navigable 
channels  have  been  created  by  the  construction  of  dams  for  water-power  de- 
velopment In  the  majority  of  such  cases  such  dams  are  located  where  natural 
conditions  present  obstructions  to  navigation,  such  as  falls,  rapids,  or  shoals. 
The  treatment  of  such  obstructions  by  the  construction  of  dams,  the  slack 
water  behind  which  will  create  a  navigable  depth,  constitutes  in  many  places 
the  most  satisfactory  plan  of  improvement  Of  course,  in  such  plans  the  dams 
must  be  supplied  with  locks  so  that  vess^  may  pass  from  the  high  to  the  low 
level  or  in  the  opposite  direction.  Such  a  development  too  frequently  involves 
a  greater  money  expenditure  than  is  Justified  by  the  navigation  benefits.  On 
the  other  hand,  this  type  of  improvement  is  the  very  one  which,  in  large  streams, 
constitutes  the  principal  and  most  costly  item  in  water-power  development 

It  is  in  such  cases  that  under  favorable  water-power  conditions,  the  water 
power  created  by  such  a  dam  Is  sufficiently  valuable  to  sustain  almost  the 
entire  burden  of  cost  So  we  find  in  water  power  and  navigation  two  uses 
which  may  ofttimes  be  coordinated  in  a  way  that  will  promote  the  public 
interest  in  the  highest  degree.  Such  coordination  may  usually  be  realized  with 
less  difficulty  and  with  less  interference  between  conflicting  interests  than  that 
between  any  other  two  water  uses.  The  amount  of  water  required  for  the 
lockage  of  boats  is,  on  streams  of  any  magnitude,  relatively  small,  and  although 
It  is  true  that  on  certain  canalized  rivers  of  the  United  States  the  extreme 
low-water  flow  Is  barely  in  excess  of  the  lockage  demands  of  a  busy  traffic, 
it  is  equally  true  that  such  streams  do  not  naturally  possess  marked  water- 
power  values.  In  other  words,  entirely  aside  from  their  value  as  commercial 
channels,  they  offer  little  inducement  to  water-power  development  unless  the 
low-water  flow  may  be  supplemented  by  water  released  from  storage. 

In  the  United  States  the  sovereign  authority  of  the  Government  over  the 
improvement  of  navigation  makes  it  possible  for  the  War  Department  in  con- 
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sidering  any  water-power  proposal  on  a  navigable  stream,  to  provide  for  the 
maximum  degree  of  coordination  between  these  two  uses.  The  authority  of 
Congress  over  our  navigable  streams  is  so  great  that  nothing  may  be  con- 
structed therein  which  does  not  conform  to  the  coordination  principle.  The 
real  benefit  of  a  central  authority  In  this  case  is  obvious. 

In  connection  with  the  water-power  navigation  uses,  it  is  worthy  of  note 
that  there  is  provided  a  means  whereby  the  country  may  secure  most  valuable 
navigation  benefits  without  expenditure  from  the  United  States  Treasury 
for  the  cost  of  structures  that  would  otherwise  be  necessary  to  create  that 
navigation  improv^nent.  In  some  exceptional  cases,  It  Is  true,  the  water- 
power  values  are  not  sufficient  to  sustain  the  entire  cost  of  the  dam  necessary 
to  the  improvement  of  both  water-power  and  navigation.  In  such  cases  there 
must  be  coordination  between  the  water  power  developer  and  the  Government, 
each  contributing  its  Just  proportion.  Such  a  plan  lias  recently  been  approved 
by  the  War  Department  with  respect  to  the  useful  development  of  the  Muscle 
Shoals  of  Tennessee  River.  In  more  numerous  Instances,  however,  the  water- 
power  values  created  are  sufficient  to  sustain  all  of  the  cost  of  the  dam  and  its 
accessory  works.  At  present,  however,  there  is  one  great  Impediment  to 
progress  In  this  direction.  The  terms  Imposed  by  the  Government  on  the 
development  of  water  power  on  the  navigable  streams  are  so  insecure  and 
indefinite  that  it  is  only  In  the  most  fortunate  locations  that  development 
capital  can  be  raised.  The  laws  give  no  security  of  title  whatsoever,  guarantee 
no  vested  rights,  either  temporarily  or  perman^itly,  and  actually  subject  the 
investments  to  confiscation.  It  will  be  impossible  to  enter  into  a  discussion 
of  this  legal  feature  of  the  question  as  it  now  exists  In  the  United  States. 
It  is  significant,  however,  that  out  of  81  permits  awarded  by  CTongress  for  the 
construction  of  water  powers  in  navigable  streams,  only  2^  or  81  per  cent, 
have  been  constructed.  It  is  also  signiflcant  that  the  majority  of  those  that 
have  been  constructed  have  been  unsuccessful  from  the  investment  stand- 
point Some  part  of  this  lack  of  dev^opment  and  of  success  in  operation  is 
undoubtedly  due  to  oUier  things  than  lack  of  investment  security,  but  ft 
ought  to  be  axiomatic  that  an  investment  that  is  purely  aiieculative  as  to 
title,  security  and  future  dii^HMdtlon  can  hardly  attract  the  thousands  of 
persons  in  this  country  who  have  and  hold  the  money  upon  whl<di  we  must 
all  depend  for  our  public  improvonents.  If  there  is  one  class  of  securities 
in  the  investm^t  world  which  should  be  stable  and  be  relieved  from  all 
speculative  elements,  it  is  that  security  which  is  based  on  a  permit  or  trancbise 
Issued  by  the  Federal  Government  What  then  shall  we  say  of  a  law  which 
forces  such  securities  into  th»  speculative  class?  Our  views  and  our  principles 
concerning  the  coordination  of  water  power  and  navigation  resources  may  be 
ever  so  enlightened  but  success  can  never  be  achieved  until  the  Government 
of  the  United  States  lias  assured  the  honest  investor  that  he  shall  have  full 
protection  of  our  constitutional  guarantees  o(mceming  the  rights  of  property. 
We  can  not  emphasise  this  idea  too  strongly.  The  writer  knows  of  a  number 
of  water-power  sites  in  which  development  would  proceed  inmiediately  if 
a  plain  businesslike  contract  mutual  in  its  terms,  and  satisfactory  as  to  tenure 
and  security  of  investment  could  be  secured  from  the  €k>vemment  The 
development  of  these  sites  would  add  800  miles  to  the  length  of  the  con- 
tinuously navigable  waterways  of  the  United  States. 

waheb  poweb  and  municipal  wahcb  sxtpflt. 

€k>ordination  between  the  use  of  water  for  power  and  for  municipal  supply 
depends  on  the  physical  conditions  in  each  case.    The  amount  of  water  drawn 
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from  a  great  river  by  a  large  city  would  hardly  be  sufficient  to  damage 
appreciably  a  power  privilege  lying  immediately  below  the  city  water  supply 
intake.  If,  perchance,  the  sewage  of  that  city  is  returned  to  the  river  at  a 
point  still  above  the  power  site,  then,  notwithstanding  the  fact  that  a  part  of 
the  water  supply  delivered  in  any  city  does  not  reappear  in  sewage  flow, 
the  difference  is  so  small  that  the  effect  of  the  water  supply  draft  on  the 
river  is  usually  negligible.  Bear  in  mind  that  this  statement  applies  to 
large  rivers  like  the  Mississippi,  the  Ohio,  the  Missouri,  or  the  Olumbia. 
If,  for  example,  a  valuable  water-power  privilege  were  located  on  the  Mis- 
sissippi, Just  below  the  city  of  St  Louis,  and  especially  if  that  privilege  lay 
below  the  point  of  discharge  of  the  St.  Louis  sewers,  it  is  apparent  that, 
except  in  seasons  of  extreme  drought,  the  draft  made  by  the  city  on  the  Mis- 
sissippi River  could  not  affect  the  power  output  Again,  at  the  dty  of  Louis- 
ville, located  at  the  head  of  rapids  on  the  Ohio  River,  a  power  proposition, 
if  contemplated  there,  would  not  suffer  severely  because  of  the  fact  that 
Louisville  derives  its  water  supply  from  the  Ohio  above  the  head  of  the 
rapids.  While  there  might  be  some  small  diminution  of  available  power  in 
times  of  extreme  low  water,  the  f&ct  would  not  be  important  in  comparison 
with  all  the  other  considerations  affecting  the  feasibility  of  the  power  site. 

When,  in  our  consideration  of  this  matter,  we  proceed  from  large  to  small 
streams  and  especially  as  we  ascend  into  the  mountain  streams  which,  on 
account  of  their  purity,  are  generally  preferred  for  city  water  supply,  we  enter 
more  and  more  into  a  conflict  of  interest  between  water  power  and  municipal 
supply.  We  encounter  streams  which,  If  they  could  be  impounded  for  water- 
power  purposes,  would  prove  valuable  in  that  line  of  industry,  but  which, 
because  of  the  necessity  of  holding  that  stored  water  to  meet  the  immediate 
demand  of  a  municipality  in  time  of  water  scarcity,  can  not  be  utilized  in 
a  way  that  will  satisfy  water-power  requirements.  In  such  cases  coordination 
is  usually  impossible,  and,  as  municipal  demands  generally  constitute  the 
higher  use,  water  power  must  retire  from  the  fleld.  Passing  beyond  this 
class  of  streams  we  come  to  the  smaller  ones,  which,  by  reason  of  their 
limited  annual  yield,  can  not  be  classed  as  water-power  streams  except  in 
so  far  as  they  may  contribute  to  the  larger  streams  lying  below.  On  the 
other  hand,  such  streams  may  frequently  be  impounded  to  serve  municipal  uses 
in  a  most  satisfactory  way. 

We  have  in  the  United  States  many  instructive  instances  of  water  power 
and  municipal  supply  coordination.  In  such  cases  the  conduits  necessary  to 
bring  water  to  cities  may  be  utilized  to  develop  power  in  transit  Such  in- 
stances occur  most  largely  in  the  western  portion  of  the  United  States,  where 
the  rivers  descend  from  high  mountains  and  where  the  conduits  running  from 
a  high  country  to  a  lowland  city  must  sustain  a  high  head.  Qood  examples  of 
such  coordination  occur  In  the  water  supply  systems  of  Los  Angeles,  Cal.,  and 
of  Seattle,  Wash.  A  similar  situation  exists  with  respect  to  the  proposed 
Hetch  Hetchy  water  supply  of  the  city  of  San  Francisco.  Other  cities  which, 
in  a  greater  or  smaller  degree,  coordinate  water  supply  with  water  power  are 
Colorado  Springs  and  Glenwood  Springs,  Colo.;  Salt  Lake  City  and  Logan, 
Utah,  and  many  others.  The  city  of  Chicago  furnishes  an  Interesting  variation 
of  this  coordination.  For  the  purpose  of  securing  a  pure  lake  supply  Chicago 
has  diverted  Its  sewage  Into  the  Chicago  River,  which  formerly  was  tributary 
to  Lake  Michigan.  The  flow  of  this  stream  Is  now  reversed  by  the  construction 
of  a  large  canal  from  one  of  the  branches  of  Chicago  River  across  the  divide 
and  into  the  drainage  area  of  Illinois  River.  The  sewage  from  the  city  mains, 
diluted  by  a  large  quantity  of  lake  water  and  the  normal  flow  of  Chicago  River, 
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is  now  discbarg^  through  this  canal.  At  the  end  of  the  canal  large  water- 
power  works  have  been  constructed.  Though  the  relation  between  water 
power  and  water  supply  in  this  case  is  more  remote  than  in  the  first  cases  men- 
tioned, it  does  nevertheless  furnish  a  striking  example  of  such  coordination. 

So  it  is  that  while  the  coordination  of  water  power  with  municipal  water 
supply  is  in  many  cases  most  advantageous,  there  are  many  more  cases  in 
which  it  is  impossible  to  achieve  this  helpful  relation.  'No  fixed  principles 
similar  to  those  that  exist  between  water  power  and  navigation  can  be  laid 
down.  The  possibility  of  such  coordination  must  always  be  determined  by  a 
careful  survey  of  the  premises  in  each  case  and  by  an  appraisal  of  the  relative 
values. 

WATEB  POWIJS  AND  IBBIGATION. 

Coordination  between  the  uses  of  water  for  power  and  for  irrigation  is  some- 
times quite  simple;  under  many  conditions  it  may  be  most  perplexing.  The 
satisfactory  solution  of  each  local  problem  depends  on  local  conditions  and 
circumstances.  Many  engineers  and  other  observers  have  attempted  to  lay 
down  certain  general  pronouncements  to  the  effect  that  if,  in  any  drainage 
area,  water  be  used  for  irrigation,  such  use  will  diminish  the  amount  of  avail- 
able water  power  by  given  percentages,  varying  from  40  to  60  per  cent  These 
relations  may  apply  in  some  cases,  but  to  promulgate  them  as  a  general  prin- 
ciple In  the  administration  of  water  resources  merely  confuses  the  situation, 
even  as  do  all  general  statements  with  respect  to  problems  that  involve  many 
variables. 

In  many  places  in  the  arid  West  the  local  conditions  are  such  that  the  uses 
of  water  for  power  and  for  irrigation  almost  perfectly  coordinate.  We  usually 
find  such  coordination  in  those  situations  in  which  the  developed  water-power 
sites  are  situated  fairly  high  upstream  and  above  the  points  at  which  the  irri- 
gation canals  divert  water  from  the  rivers.  If,  under  such  conditions,  the 
amount  of  water  normally  fiowing  in  a  stream  is  sufficient  for  all  irrigation 
purposes  and  if,  at  the  same  time,  the  demands  for  power  are  satisfied  by 
that  normal  flow,  there  can  usually  be  no  difficulty  in  the  coordination  of  the 
two  uses.  On  the  other  hand,  it  as  is  usually  the  case,  the  maximum  develop- 
ment of  irrigation  or  of  water  power  requires  that  stored  water  be  held  or 
be  released  on  a  Bchedule  that  will  best  serve  the  one  or  the  other  purpose, 
then  there  must  be  some  adjustment  as  to  priority  and  perfect  coordination  is 
impossible.  Where  irrigation  is,  as  indeed  it  generally  is  the  preferred  use, 
then  the  development  of  water  power  must  be  the  secondary  consideration  if 
the  Interests  of  the  two  are  in  conflict 

The  greatest  coordination  difficulties  are  encountered  in  those  cases  where 
the  irrigation  ditches  divert  water  from  the  river  above  the  points  at  which 
power  sites  are  located.  Every  cubic  foot  of  water  removed  from  a  stream 
under  such  conditions  for  irrigation  purposes  diminishes  by  Just  so  much  ^ the 
amount  of  water  power  available  in  that  stream.  Thus  there  are  many  instances 
in  the  West  in  which,  by  reason  of  the  prior  use  of  water  for  irrigation  pur- 
poses, the  water-power  values  have  been  markedly  diminished  or  actually  de- 
stroyed. These  are  the  cases  in  which  the  attempt  to  coordinate  the  two  uses 
becomes  most  difficult 

As  we  look  over  the  progress  in  irrigation  and  water-power  practice  during 
the  past  few  years,  we  can  not  fall  to  be  impressed  by  the  fact  that  this  prog- 
ress is  rendering  the  coordination  problem  always  less  difficult.  It  is  adjusting, 
on  a  purely  constructive  basis,  opposing  interests  which  have  in  the  past  ap- 
peared irreconcilable.     Bitter  contests  have  been  waged  between  the  water- 
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power  and  the  irrigation  interests,  but  we  are  nowadays  becoming  familiar 
with  coordination  between  farmers  and  water-power  companies.  The  writer 
could  cite  many  occasions  in  which  during  the  past  few  years  the  farmers  and 
the  water-power  operators  have  met  together  during  the  winter  season  to  dis- 
cuss and  to  agree  upon  operation  schedules  for  irrigation  and  water  power 
that  result  in  the  greatest  good  to  the  whole  community.  The  writer  knows 
of  one  instance  in  which  a  power  company  was,  by  reason  of  an  acci- 
dent, reduced  to  the  necessity  of  shutting  down  one  of  its  plants  on  a  certain 
date  in  the  midst  of  the  irrigation  season.  Actual  suspension  of  operations  was 
prevented  by  a  meeting  of  farmers  who  owned  rights  in  a  large  diversion  canal 
which  took  water  out  of  the  river  some  distance  above  this  power  plant  This 
meeting  advised  the  power  company  to  proceed  with  the  operation  of  its  plant 
by  taking  water  to  which  they,  the  farmers,  were  entitled.  They  said,  "We 
individually  can  stand  the  loss,  even  though  it  comes  in  our  season  of  maximum 
water  demand,  but  to  shut  down  your  power  plant  would  mean  a  great  loss  to 
this  entire  section  of  the  State."  So  these  farmers  took  only  a  small  part  of 
the  water  to  which  they  were  entitled.  All  during  that  season  of  trouble  one 
could  see  the  lanterns  passing  to  and  fro  in  the  cultivated  fields  at  night 
These  farmers  were  irrigating  24  hours  per  day  in  order  that  at  the  small 
amount  of  water  that  they  kept  fbr  their  use  could  be  made  to  cover  as 
much  of  the  cropped  area  as  possible.  What  was  the  result?  First  the  hydro- 
electric plant  was  kept  in  (^)eration  and  a  great  community  was  assured  of  its 
supply  of  power;  second,  the  farmers  themselves  confessedly  learned  many 
things  concerning  the  economical  use  of  water,  and  they  regard  their  experi- 
ence as  most  instructive  and  valuable.  Successful  cooperation  of  this  kind  will 
not  die,  but  its  examples  will  increase  from  year  to  year,  and  thus  we  shall, 
within  a  comparatively  short  time,  find  that  the  coordination  of  the  uses  of 
water  for  irrigation  and  for  water  power  will  be  largely  achieved  as  a  result 
of  a  better  understanding  between  men.  Science  will  accomplish  much,  good 
laws  are  beneficial,  but  the  greatest  advancement  will  be  made  by  the  amicable 
efforts  of  conflicting  interests  which  meet  together  in  an  informal  and  mutually 
helpful  way. 

The  hydroelectric  pump  is  proving  to  be  one  of  the  most  effective  agents  of 
coordination..  It  is  being  shown  that  under  many  conditions  the  raising  of 
water  to  high  lands  with  hydroelectric  power  is  economically  superior  to  the 
conveyance  of  water  by  gravity  through  long  and  tortuoua  main  canals.  In 
order  to  bring  gravity-irrigation  water  upon  many  of  the  very  fertile  lands  of 
the  West,  long  and  expensive  main  canals  are  necessary.  Many  of  them,  by 
reason  of  their  location  or  by  reason  of  the  excessive  stability  or  the  instability 
of  the  material  through  which  they  must  pass,  are  exceedingly  expensive  either 
in  construction  or  maintenance.  Many  a  western  crqp  has  been  ruined  and  many 
a  farmer  has  suffered  loss  or  even  bankruptcy  because  of  the  fact  that  in  the 
midst  of  the  irrigation  season  a  break  or  other  accident  has  occurred  in  the 
main  canal  which  has  deprived  the  fields  of  their  irrigation  water  for  a  more 
or  less  extended  period.  We  must  take  into  consideration  also  the  seepage  losses 
in  many  of  these  large  main  canals.  It  has  long  been  apparent  that  the  amount 
of  seepage  water  lost  from  such  canals  would,  if  placed  on  good  agricultural 
land,  produce  large  crop  values. 

The  use  of  hydroelectric  power  for  raising  water  from  rivers,  canals,  and 
wells  up  to  highlands  which  either  Ue  above  gravity  irrigation  or  which  are 
difficult  and  expensive  to  reach  by  gravity  irrigation  has  entered  into  this 
most  perplexing  situation  with  valuable  and  beneficial  results.  It  has  already 
resulted  and  will  in  the  future  more  often  result  in  the  abandonment  of  long 
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high-line  canals  and  the  placing  of  water  upon  the  lands  formerly  served  by 
those  canals,  through  pumps  and  pipe  lines  directly  into  the  local  distributing 
ditches.  The  abandonment  of  these  high-line  canals  has  thus  made  it  possible 
to  allow  the  water  to  desc^ad  to  water-power  sites,  there  to  be  used  in  the  gen- 
eration of  energy.  That  energy  in  turn  is  used  to  raise  an  equlval^it  amount 
of  water,  either  taken  from  the  same  or  from  other  streams,  up  to  lands  for- 
merly irrigated  through  the  old  main  canals  or  to  lands  which  theretofore  have 
iiot  been  reclaimed.  Of  course  this  principle  can  not  be  extended  to  the  absurd 
point  at  which  it  becomes  analogous  to  the  attanpt  of  a  man  to  lift  himself 
by  his  boot  straps.  There  are,  howeyer,  many  instances  in  which  the  amount 
of  water,  div»*ted  by  a  high-line  canal  fbr  irrigation  service  on  a  given  area 
of  land,  would  become  far  more  of  a  resource  in  the  community  if  it  ware 
allowed  to  descend  to  a  power  plant,  there  give  up  its  energy,  and  then  flow 
downstream  to  a  point  where  a  portion  of  it  could  be  raised  to  some  better  piece 
of  land.  In  the  State  of  Utah,  for  example,  water  from  some  of  the  mountain 
streams  of  the  Wasatch  Range  which  could  by  expensive  diversion  be  made 
to  cover  all  the  reclaimed  land  in  that  region,  is  allowed  to  descend  to  Utah 
Lake.  The  energy  developed  in  transit  is  recovered  in  hydroelectric  plants 
installed  on  those  streama  A  part  <^  this  energy  is  used  to  raise  that  same 
water  from  Utah  Lake  to  the  best  lands  of  the  region,  and  thus  approximately 
90,000  acres  of  land  are  irrigated  more  efllciently  and  ftir  more  cheaply  than 
could  be  done  by  gravity  irrigation.  The  writer  is  familiar  with  other  situa- 
tions in  which  long  and  expensive  main  diversion  canals  have  been  or  are  soon 
to  be  abandoned  and  in  their  place  water  is  to  be  served  by  hydroelectric 
pumps. 

There  is  another  interesting  point  in  connection  with  this  pumping  practice. 
In  nearly  every  river  basin  of  the  West  the  agricultural  value  of  the  lands 
varies  from  place  to  place.  The  situations  are  rare  in  which  an  irrigation 
company,  district,  or  association  can  absolutely  pick  and  choose  the  lands  which 
they  desire  to  reclaim.  In  nearly  every  caie  there  is  more  or  less  duress  placed 
upon  the  developers  to  include,  in  their  irrigation  systems,  certain  relatively 
undesirable  lands.  Of  course  this  is  not  a  hard  and  fiist  rule,  but  we  are  com- 
pelled to  admit  that  in  the  broad  average  case  *'  the  stage  is  set "  by  nature, 
and  the  irrigate  is  obliged  to  make  his  irrigation  system  to  conform  to  nat- 
ural conditions.  The  introduction  of  hydrotiectric  pumping  imparts  elasticity 
to  the  situation  and  grants  a  certain  d^^ree  of  option  under  which  the  water 
can,  in  large  measure,  be  distributed  according  to  the  beet  interests  of  the 
whole  community. 

Hydroelectric  power  used  fbr  pumping  during  the  irrigation  season  can,  dur- 
ing the  fall,  winter,  and  frpring  seasons,  be  used  for  manufacturing  and  general 
public  utility  purpose&  **  Off-season  "  power  need  not  alwajnB  become  secondary 
power,  because  coordination  of  many  water-power  plants  in  different  drainage 
areas  under  a  general  system  of  electric  transmission,  and  the  diversity  of  use 
which  there  takes  j^ace,  largely  diminishes  the  amount  of  power  that  would 
otherwise  be  considered  of  secondary  importance.  The  principle  of  coordina- 
tion in  water  power  and  irrigation  is  therefore  of  broader  scope  than  the 
mere  correlation  of  water  power  and  gravity  irrigation  demands.  It  extends 
to  the  diversification  of  power  use  and  the  consolidation  of  power  systems  so 
that  local  irrigation  demands  may  be  entirely  served  and  the  power  demands 
of  each  region  may  not  be  neglected.  All  of  this  we  may  regard  as  an  achieve- 
ment of  the  near  future. 
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CONCLUSION. 

Ck>ordiDation  in  the  use  of  our  water  resources  requires  a  broad  rather  than 
a  narrow  concept ;  the  issues  are  regional  rather  than  sectional.  Ooordlnation 
is  and  may  be  prevented  by  unwise  laws  fixing  hard  and  fatst  order  of  priority 
of  use  without  regard  to  local  conditions  and  circumstances ;  also  by  laws  too 
liberal  and  by  laws  too  seyere.  Coordination  has  been  and  in  the  future  will, 
to  a  greater  extent,  be  facilitated  by  progress  in  the  hydrologic  and  electric 
sciences.  With  all  these  conditions  well  provided,  coordination  will  finally  be 
the  result  of  mutual  and  intellig^it  behavior,  and  a  spirit  of  common  helpful- 
ness among  the  men  who,  within  any  given  area,  possess  interests  which  nat- 
urally conflict  one  with  another. 

The  governmental  machinery  necessary  to  the  coordination  of  water-power 
and  navigation  uses  of  water  is  already  created  and  in  operati<Hi.  To  <q;)erate 
perfectly  that  machinery  requires  merely  that  a  few  legal  obstructions  be 
removed  from  its  gears.  Coordination  between  water  power  and  municipal 
supply  and  between  water  power  and  irrigation  depend  on  local  conditions, 
sometimes  difficult  and  again  easy,  but  each  case  requires  treatment  according 
to  relative  values. 

Adjournment. 
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FOBEST  SbHVIGB  BmLDING, 

Depabtment  of  Agbicultuse, 
Wednesday  morning  j  January  6j  1916. 

Chairman,  H.  S.  Graves. 
Obkxhal  topic  : 

Pan  American  Theme:  ''A  National  Forest  Policy;  the  Belation  of 
Forestry  to  the  Future  Development  of  Central  and  South  America.'' 

The  session  was  called  to  order  at  9.80  o'clock  by  the  chairman. 

Papers  presented : 

The  attitude  of  the  Government  in  the  matter  of  national  forests; 
relation  of  forest  culture  to  the  future  development  of  Central  and 
South  America,  by  Elias  Leiva  Quir6s. 

The  conservation  of  the  natural  sources  of  wealth — agriculture, 
irrigation,  and  forest  culture,  by  Satil  Brin. 

The  attitude  of  the  Government  in  the  matter  of  national  forests, 
by  Horacio  Echegoyen. 

El  Tambu  and  the  destruction  of  the  ^Tacuaras"  of  Paraguay, 
by  A.  Winkelried  Bertoni. 

Forest  problems  and  economic  development  in  South  America,  by 
Baphael  Zon. 

Scientific  forestry  for  Latin  America,  by  Barrington  Moore. 


ACTITUD  DEL  60BIERN0  EN  MATERIA  DE  BOSQUBS  NACIO- 
NALES  — RELACI6N  DE  LA  SELVICULTURA  CON  EL  DBSA- 
RROLLO  FUTURO  DE  CENTRO  T  SUD  AMERICA. 

For  BLlAS  LBIVA  QUIROS, 

Profesor  de  la  Escuela  de  Dereoho  dc  Costa  Rica, 

% 

Una  de  las  cuestlones  que  m&s  han  interesado  la  opini6n  en  los  tkltimos 
tiempos  es  la  que  se  relaclona  con  la  conseryacl6n  y  r^men  raclonal  a  que 
deben  estar  sujetos  los  bosqnes  y  las  aguos  en  estos  pafses  de  America.  Las 
agnas  y  los  bosques  son,  se  puede  dedr,  dos  aspectos  dlstintos  de  uno  solo 
y  trascendental  problema  de  adminlstraci6n  ptlbllca,  cuya  solucl6n  reclama 
hoy  dfa  una  lnterTend6n  m6s  directa  de  los  gobiemos  naclonales.  El  Segundo 
Oongreso  Gientffico  Panamericano  lo  ha  comprendido  asf  cuando  ha  propnesto 

^  There  was  no  stenographic  report  of  this  meeting. 
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este  asunto  como  tema  de  sus  deliberaclones,  creando  una  secci6n  especial  del 
mlsmo  denomlnada:  "  Gonservacldn  de  las  fuentes  naturales  de  rlqueza: 
Agrlcultura,  Irrlgacl6n  y  Selvlcoltura.** 

La  exlstenda  de  grandes  eztenslones  de  selvas  y  arbolados  constltnye  hoy 
dia  una  rlqueza  de  Inapreclable  valor  en  aquellos  palses  en  que  la  destruccl^n 
de  ellos  no  se  ha  hecho  todavfa  de  una  manera  slstem&tlca.  Bl  gran  desarrollo 
que  actualmente  tlenen  en  el  mundo  las  Industrlas  madereras  y  todas  las 
que  con  ellas  se  relaclonan,  como  la  fabrlcaci6u  del  papel,  la  extraccl6n  de 
gomas  y  reslnas  y  las  mlsmas  industrlas  agrlcolas,  nos  est&n  Indlcando  clara- 
mente  cu^  es  el  camino  que  deben  seguir  nuestros  palses  si  quieren  conservar 
ese  patrimonio  forestal  de  que  se  manlfiestan  ya  tan  necesltadas  muchas 
comarcas  de  la  tierra. 

Los  bosques  en  el  Oentro  y  Sur  de  la  AmMca,  especialmente  en  la  parte 
tropical,  est&n  Uamados  a  influir  de  manera  muy  notable  en  el  porvenir  eco- 
ndmlco  de  estos  palses.  Las  inagotables  riquezas  con  que  los  dot6  la  naturaleza 
en  maderas  y  frutas,  en  plantas  de  toda  clase  aplicables  a  todos  los  usos  de  la 
vida,  hacen  de  esta  parte  del  mundo  un  verdadero  paralso  terrenal,  no  sofiado 
todavfa.  Ya  tenemos  en  ellos  la  fruta  del  pan;^  en  Ck>sta  Rica  existe  el 
firbol  de  la  leche'  y  tenemos  una  palmera  que  produce  el  vino;*  en  la  Re- 
ptiblica  de  Chile  se  encuentra,  formando  bosques  enteros,  la  palmera  que  da 
la  miel;  nada  falta  en  su  seno  de  lo  que  se  considers  m&s  necesario  y  m&B 
tta  para  el  alimento,  vestido  y  habitaci6n  del  hombre.  Su  composlci6n  es 
tan  variada  y  heterog^ea  que  los  botAnicos,  a  pesar  de  todo  lo  que  han  hedio, 
est&n  todavfa  bien  lejos  de  poseer  el  catdlogo  completo  de  todas  las  especies 
vegetales  que  contlenen.  Durante  su  permanenda  en  nuestro  pais,  el  Dr. 
Polakowsky  pudo  comprobar  que  existe  un  mayor  ntimero  de  ellas  en  un 
kil6metro  cuadrado  de  nuestros  bosques  que  en  una  extensi6n  de  200  kil6metro6 
cuadrados  en  el  Canadil  o  en  cualquiera  de  los  pafses  de  Europa.  La  observa- 
cidn  del  ge^grafo  y  naturalista  alem&n  puede  muy  bien  generalizarse  en  las 
demAs  regiones  de  la  parte  intertropical  de  la  Am^ica  sin  que  pierda  nada 
de  su  valor  como  obeervad6n  dentfflca. 

Aunque  no  estuviera  ftufldentem^ite  comprobada  la  influenda  de  las  selvas 
en  el  regimen  regular  de  las  lluvias,  estarfan  por  dem&s  Justificados  los  ingentes 
gastos  hechos  por  las  munidpalidades  para  fomentar  su  desarrollo  en  los 
snburbios  de  las  grandes  dudades,  ya  que,  suavizando  el  clima  y  mejorando 
la  calidad  del  aire,  impiden  la  propagaddn  de  dertas  epidemias  y  mejoran  la 
salubridad  ptkblica.  Un  espfritu  de  imprevisidn  caracterfstico  de  la  raza  y  que 
se  refleja  en  los  gobiemos  de  nuestros  pafses,  ha  sido  la  causa  prlndpal  del 
desaparedmiento  progresivo  del  bosque  y  del  arroyo ;  &.  ser&  tambi^n  la  causa 
de  la  p^rdida  de  ese  capital'  que  no  nos  pertenece,  sino  a  las  generadones 
venideras,  y  cuyos  intereses  son  lo  (Inico  que  tenemos  derecho  a  usufmctuar. 

En  Gosta  Rica,  lo  mlsmo  que  en  el  resto  de  Oentro  America,  se  usan,  por 
desgracia,  todavfa  los  mismos  m^todos  que  pusieron  en  prActica  los  eonqulsta- 
dores  espafioles  hace  ya  cerca  de  tres  siglos  en  los  desmontes  practicado^  en 
estos  territories.  Para  despejar  el  terreno  elegldo  como  aslento  de  un  cultivo 
se  recurre  al  incendio  de  las  selvas.  El  medio  empleado  no  puede  ser  ni  mds 
irracional  ni  m&s  improductivo.  La  utilldad  que  con  ello  reportan  nuestros 
campesinos  no  se  compensa  con  los  enormes  perjulcios  que  ellos  mismos  aca- 
rrean  a  la  agricultura,  fuente  principal  de  nuestra  rlqueza.  Especies  euteros 
de  Arboles  y  plantas  tendrdn  que  ir  desaparedendo  poco  a  poco  bajo  las  ceolzas ; 
dstas  desaparecen  tambl^n  de  los  lugares  del  siniestro  arrastradas  por  las 
lluvias  torrenciales ;  las  tierras,  calcinadas  y  empobrecidas  por  esus  combus- 

lArtocarpua  commnnlB.  >  Otlactodendron  utile.  ■Acrocomia  yinifera  Oernt 
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tiones  violentas,  van  perdiendo  los  prindplos  fertilizantes  que  contienen  y  que 
por  UDE  acci6n  sabia  y  continua  de  la  naturaleza  se  habfan  yenido  acomalando 
alii  en  la  forma  de  mantlllos. 

Pero  eso  no  es  todo;  con  la  constitucl6n  qufmlca  de  nuestros  suelos  va 
cambiando  ademAs  la  constituci6n  ffsica  de  los  mismos,  y  la  disminuci^n  de  la 
humedad,  que  es  una  de  las  mis  fa  tales  consecuencias,  los  hace  cada  vez  mfts 
inconslstentes  y  menos  aptos  para  resistir  a  las  fuerzas  eroslvas.  Oomarcas 
enteras  de  nuestro  pais,  en  otro  tiempo  apropiadas  para  la  agricultura,  estdn 
hoy  cubiertas  de  helechos  y  sarzamoras,  tinicas  plantas  que  pueden  prosperar 
en  tales  condidones.  Los  drboles  aislados  que  quedan  en  esas  antlguas  socolas 
se  desralgan  fAcilmente,  dejando  descublerto  un  subsuelo  de  naturaleza  arcillosa 
y  est^rll;  y,  como  suele  pasar  en  las  pendientes  septentrionales  de  nuestra  cor- 
dillttti  de  Dota,  las  manchas  rojizas  esparcidas  aqui  y  all&  a  lo  largo  de  los 
caminos,  van  acusando  la  barbarie  de  los  antlguos  culttvadores. 

Ha  sido  la  altiplanioie  central  del  pafs  la  que  se  ha  sometldo  prindpalmente 
al  proceso  de  la  tala  sistemdtlca,  porque  tambi^n  es  aquf  en  donde  se  aglomera 
la  masa  m&s  importante  de  la  poblaci6n ;  pero  el  dla  en  que,  mejorando  las  yfas 
de  comunicacl6n,  se  dedda  a  abandonar  la  meseta  para  colonlzar  y  cultivar  las 
grandes  extensiones  de  tierras  que  adn  permanecen  inexploradas,  la  pobladdu 
actual  llevarft  all&  tambi^n,  Junto  con  el  esfuerzo  de  su  brazo,  el  consabldo 
instrumento  de  destrucd6n. 

Bn  Costa  Rica  no  son,  por  desgracia,  muchas  las  personas  que  se  dan  cuenta 
cabal  de  los  efectos  de  nuestra  conducts  impreviflora  en  materia  de  bosques 
nadonales.  Oomo  no  existen  estadones  meteorol6gicas  sufidentes  que  puedan 
dar  gr&ficas  del  cambio  que  va  experlmentando  el  dims  a  consecuenda  de  la 
tala  de  los  bosques,  nuestros  hombres  representativos,  en  la  mayor  parte  de 
las  nadones  centro  y  sudamericanas,  no  le  han  podido  dar  al  problema  forestal 
toda  la  importanda  que  reviste.  Desde  de  alio  1888  funciona  en  San  Jo64  de 
Costa  Rica  un  Institute  Meteorol6gico  bastante  complete,  encargado  de  suminUh 
trar  los  dates  sobre  temperatura,  presi6n  atmosfMca,  sol,  radiad6n  solar  y 
terrestre,  humedad,  cantidad  de  lluvias  y  estado  general  del  tiempo,  datos  que 
generalmente  publica.la  prensa  del  pafs  y  los  anales  del  mismo  Institoto.  Pero 
la  utllidad  que  el  Estado  r^)orta  de  esas  estadfsticas  es  muy  limitada  com- 
parada  con  el  provecho  que  habrfa  podido  sacar  si  se  hubieran  proseguido  las 
observaciones  en  las  estadones  secundarias  que  en  un  prindpio  se  establederon 
en  otros  muchos  lugares  del  territorio.  No  hay  que  olvidar  que  el  valor  que 
adquieren  esos  ntUneros  por  la  comparad6n,  es  lo  tinico  que  puede  dar  una 
idea  aprozimada  de  las  condidones  dimat^icas  de  un  pais. 

Pero  si  esos  datos  faltan  en  la  mayor  parte  de  las  nadones  latinas,  no  asf 
los  que  suministra  la  ezperienda  de  los  agricultores  en  un  perfodo  c^e  tiempo 
relativamente  corto.  Hace  80  afios  no  eran  posibles  entre  nosotros  los  cultivos 
del  caf4,  pl&tano  y  cafia  de  aztlcar  en  zonas  que  pasaran  de  1,000  metres  de 
altura  sobre  el  nivel  del  mar.  Hoy  dfa,  d^ido  a  los  desmontes,  esos  cultivos 
producen  cosechas  remuneradoras  a  muy  cerca  de  2,000  metres.  Las  pifias  y 
las  naranjas,  limitadas  antes  a  las  v^as  de  los  rfos  y  a  los  valles  inferiores, 
Gomienzan  hoy  a  escalonarse  en  las  faldas  de  la  cordillera  volc&nica  c^itraL 
Como  el  poder  de  adimatad6n  que  tienen  esas  plantas  no  ha  de  ser  tan  grande 
para  contrarrestar  las  condidones  de  un  dims  desf avorable,  hemes  de  presumir 
que  ese  proceso  de  adimataddn  no  es  mAs  que  un  efecto,  y  que  el  dima  ha  de 
tiaber  sufrido  un  cambio  apredable  en  tres,  por  lo  menos,  de  sus  fiictores  mAs 
importantes:  la  temperatura,  la  cantidad  de  lluvias  y  el  estado  hlgrom^trico 
del  aire. 
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La  formacidn  de  comunidades  o  de  sociedades  cooperatlvas  forestales,  en  las 
€uales  los  capitalistas  y  agricultores  Interesados  se  unen  para  poner  t^mino 
a  la  devastaci6n  vanddlica  de  las  selvas  y  fomentar  la  replaiitaci6ii  forestal, 
ha  dado  en  la  prdcUca  escasos  resultados  cuando  no  es  secundada  por  la  accl6n 
oflciaL  Los  propletarlos  tienen  derecho  a  que  el  gobiemo  del  Estado  proteja 
8U8  Intereses  y  los  defienda  cuando  son  amenazados,  en  los  casos  en  que  la 
iniciativa  individual  es  ineficaz  o  insuficiente,  y  de  aquf  que,  en  lo  que  hace  al 
problema  forestal,  el  Estado  tenga  obligaciones  ineludibles. 

Yeamos  ahora  en  que  forma  la  acci6n  gubemamental  o  admiuistrativa  puede 
ayudar  a  resolver  un  problema  de  tan  alta  importancia  para  los  Intereses 
generates  como  ^e  de  que  nos  venimos  ocupando.  La  polftica  del  Gobierno 
sobre  el  particular  tendrd  desde  luego  que  ser  tan  varia  como  varlas  sean  las 
clrcunstancias  o  condiciones  en  que  cada  pais  se  encuentre  colocado  ante  el 
problema  forestal. 

En  nuestros  pafses  tropicales  de  Am^ica,  por  ejemplo,  en  que  el  desarrollo 
natural  de  las  selyas  puede  compensarse  con  las  p^rdidas  ocasionadas  por  el 
uso  que  de  ellas  se  haga  racionalmente,  bastarfa  con  someterlos  a  una  ex- 
plotaci6n  moderada  para  que  no  se  rompa  el  equilibrio  que  necesariamente  tiene 
que  existir  entre  las  masas  arb<3reas  y  las  extensiones  dedicadas  al  cultivo,  o, 
en  otras  palabras,  para  que  su  explotaci6n  se  sujete  a  los  Umites  de  producci6n 
natural.  En  otros  ya  no  serfa  suficlente  esta  necesidad  gubernativa,  sino  que 
convendrla  obligar  a  los  particulares  duefios  de  bosques  a  plantar  uno  o  m&s 
drboles  por  cada  unidad  de  los  que  se  corten  en  las  selvas,  o  dar  primas  a 
los  que  dediquen  sus  terrenos  a  la  formaci6n  de  las  mismas.  Habr&  algunos 
que  se  encuentren  tan  desprovistos  de  vegetaci6n  arb6rea,  por  causa  de  explo- 
taciones  inmoderadas,  que  exijan  la  replantaci6n  de  zonas  enteras;  y  otros,  en 
fin  en  que  las  disposiciones  legales  habrdn  de  tener  por  objeto,  no  ya  la  repo- 
blaci6n  de  los  bosques  que  tal  vez  no  ban  existido,  sino  el  mejoramlento  de  las 
condiciones  flsicas  del  suelo,  la  formaci6n  de  capas  vegetales  para  combatir 
las  dunas  de  la  orilla  del  mar,  habilitando  asi  comarcas  est^lles  que  no  dan 
ningtin  provecho  a  la  naci6n.  La  existencla  de  grandes  extensiones  de  tierras 
pantanosas,  eriales  y  yermos,  constituyen  siempre  un  obst&culo*  para  el  pro- 
greso  material,  cuando  no  un  peligro  para  la  salubridad  pi&bllca.  La  expro- 
piaci6n  de  esas  tierras  por  parte  del  Estado  para  dedicarlas  a  la  selvicultura 
seria  de  gran  utilidad  ptibUca,  porque  los  particulares  y  antiguos  duefios  de 
ellas  podr&n  relvindicarlas  por  un  precio  igual  o  mayor  del  que  hnbieren 
costado,  incluyendo  las  mejoras.  Estos,  por  su  parte,  conservarian  intacto  su 
derecho  de  veriflcar  las  plantaciones  de  drboles  dentro  del  plazo  que  al  efecto 
se  les  fije,  estimuldndolos  el  Gobierno  con  la  concesi6n  de  primas  o  de  premios 
y  con  la  exenci6n  de  contribuciones  territoriales  y  otros  impuestos  sobre  la 
producci6n. 

A  fin  de  darle  a  este  asunto  toda  la  importancia  que  tiene,  serfa  muy  con- 
veniente  que  los  pafses  latinoamericanos  Interesados  en  la  conservaci6n  y  me- 
joramlento de  sus  bosques,  que  serfa  a  no  dudarlo,  la  totalldad  de  ellos,  dic- 
taran  su  respectivo  G6digo  Forestal,  que  serfa  ley  en  estas  R^fiblicas  una 
vez  que  se  les  diera  su  aprobaci6n  con  arreglo  a  los  tr&mites  a  que  estdn  suje- 
tas  las  demds  leyes  del  Estado.  A  falta  de  una  Direcci6n  General  de  Bosques, 
habrfa  necesidad  de  crear  una  Oficina  o  Secci6n  especial  como  dependencia  del 
Mlnlsterio  de  Fomento,  que  atendiera  de  manera  conveniente  este  servicio; 
que  se  hiciera,  por  medio  de  ese  mismo  departamento,  una  propaganda  activa  en 
el  pueblo  a  fin  de  hacerle  ver  los  provechosos  efectos  que,  tanto  en  la  clima- 
tologfa  general  como  en  el  regimen  de  las  lluvias,  ocasiona  la  corta  de.  los 
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ftrboles;  que  se  den  las  disposiclones  conducentes  a  la  formaci<3n  de  un  per- 
sonal id6neo  en  materia  de  bosqnes  naclonales;  que  haga  cumplir  los  regla- 
mentos  que  al  efecto  ban  de  dictarse  por  las  autoridades  admlnistrativas ; 
que  4stos,  en  fin,  contengan  disposiclones  para  el  severo  castigo,  asf  de  los 
que  rozan  a  fuego  y  queman  o  cortan  en  zona  vedada,  como  de  los  que  derriben 
los  drboles  en  las  oriUas  de  las  quebradas,  rfos,  esteros  o  canales  de  regadfo. 
En  esos  reglamentos  babrfan  de  tomarse  en  cuenta,  no  86lo  las  consideradones 
anteriormente  apuntadas,  sino  tambi^n  todas  aqu^llas  que  tiendan  a  asegurar 
el  buen  funclonamiento  del  servicio  de  aguas  y  bosques,  ya  que,  como  tantas 
veces  se  ba  dicbo,  estos  infiuyen  directamente  en  la  economfa  general  del 
pais  y  en  el  desarrollo  de  la  riqueza  ptiblica  y  particular.  Nunca  serfa  dema- 
siado  insistir  sobre  este  punto  y  sobre  otro  que  nos  permitimos  seflalar  a  los  dls- 
tinguidos  miembros  de  este  congreso :  ba  sido  una  especie  de  tradici6n  en  nues- 
tros  bdbitos  poUtlcos  el  otorgar  a  naclonales  y  extranjeros  franqulclas  Incom- 
patibles  con  los  intereses  naclonales  y  que  no  siempre  guardan  proporci6n  con 
las  ventajas  obtenidas.  En  materia  de  bosques  naclonales  habrd  que  estar 
a  menudo  prevenldo  contra  tales  sorpresas  y  no  conceder  aprovecbamientos 
forestales  que  excedan  a  las  capacidades  productivas  de  nuestros  montes, 
nl  explotaciones  y  cortas  considerables  sin  obligaci^n  de  repoblar  por  parte  de 
los  concesionarios.  La  mds  elemental  prudencia  aconseja,  por  otra  parte,  Ir 
formando  en  nuestros  pafses  una  reserva  forestal  andloga  a  la  que  tienen  ya 
Francia,  Suiza,  Noruega  y  Alemania;  reserva  que  explotada  raclonalmente 
podr&  damos,  con  usura,  los  Intereses  del  capital  que  en  ella  hubiera  de 
invertirse. 

Gulado  por  los  propdsitos  que  inspiraron  este  trabajo,  me  atrevo  a  solicltar 
del  congreso  pleno,  o  de  la  8eccl6n  respectiva,  la  aprobaci6n  de  las  siguientes 
conclusiones,  que  desde  luego  someto  al  estudio  y  conaideracl6n  de  los  sefiores 
congresistas. 

CONCLUSIOI9E8. 

El  Segundo  Congreso  Gientffico  Panamericano  declara: 

1*.  Siendo  los  gobiemos  los  representantes  de  los  intereses  generales,  cuya 
guarda  les  ha  sido  conflada,  est&n  en  el  deber  de  dedicar  al  problema  fores- 
tal la  mayor  atenci6n  posible,  desde  luego  que  este  problema  se  encnentra 
intimamente  ligado  al  del  incremento  y  conseryaci6n  de  la  riqueza  ptlblica  y 
privada. 

2*.  Es  necesario  que  los  gobiemos  latinoamericanos  que  atin  no  lo  ban  hecho, 
procedan  a  la  formaci6n  del  G6dlgo  Forestal  y  a  la  diyisi6n  y  dellmitaci6n  de 
los  bosques  ptiblicos  con  los  de  las  comunas  y  particulares  cuya  conservaci6n 
se  considere  necesaria,  a  fin  de  someterlos  al  regimen  forestal  que  determinen 
las  leyes. 

8*".  Es  necesario  que  en  todos  los  pafses  representados  en  el  congreso  se 
disponga  la  formaci6n  del  catdlogo  de  montes  y  la  del  personal  forestal  id6neo, 
que  son  indispensables  para  la  mejor  aplicaci6n  y  eficiencia  de  los  reglamentos. 

4*.  Reconociendo  que  la  Fiesta  del  Arbol  es  uno  de  los  medios  m&s  eficaces 
para  prevenlr  los  perjuicios  que  ocasiona  el  exterminio  de  los  bosques,  tanto 
por  su  altlsimo  valor  6tico  en  la  educaci6n  de  la  Juventud  como  por  la  in- 
fluencia  que  puede  tener  en  las  costumbres  del  pueblo,  sol  lei  ta  la  cooperaci6n 
de  los  poderes  pdblicos  en  el  fomento  y  desarrollo  de  esta  moralizadora  Ins- 
tituci6n. 
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ACTITUD  DEL  60BIERN0  EN  MATERIA  DB  BOSQUES  NACIONA- 
LBS— LA  RELACI6N  DB  LA  SELVICULTURA  CON  EL  DESARROLLO 
FUTURO  DB  CBNTRO  Y  SUD  AMERICA. 

Pop  RAtJL  BRIN, 
Secretario  de  la  Estacidn  Experimental  de  Agricultura  de  Panamd, 

Es  bien  sabido  de  todos  que  los  gobiernos  fueron  instituidos  por  los  pueblos 
para  establecer  y  mantener  el  orden  entre  los  asodados  y  para  dirigir  y  proteger 
los  intereses  de  sus  comarcas. 

Las  bases  fnndamentales  de  los  intereses  m&s  caros  de  un  pais  estriban  en  los 
elementos  naturales  de  su  territorio,  acaso  por  raz6n  de  ser  ^tos  limitados  y  de 
dificil,  si  no  de  imposible  aumento,  y  estar,  adenULs,  expuestos  a  disminuir  y 
hasta  desaparecer  por  falta  de  una  juidosa  administraci6n.  Entre  los  elemen- 
tos naturales  de  las  naclones  fignran  los  bosqnes  o  selvas,  el  mds  Importante 
de  los  recursos  que  nos  ha  legado  la  naturaleza,  aunque  desgraciadamente,  el 
menos  apreciado  por  la  mayorfa  de  las  gentes  y  gobiernos,  quiz&s  por  el  fatidico 
error  de  Imaginarlos  inagotables,  y  de  aquf  el  que  se  haya  abusado  de  ellos 
impunemente  sin  rendimientos  apredables  para  los  menos,  y  sin  provecho 
alguno  para  los  m&s. 

En  todos  los  imfses  del  mundo  el  abuse  de  los  bosques  y  el  derroche  de  sus 
productos  se  ha  practicado  en  escala  alarmante,  pero  puede  decirse,  sin  temor  a 
incurrir  en  error,  que  en  los  de  la  Arnica  tropical  es  m&s  asidua  esa  labor 
suicida  que  se  ejerce  inconscientemente  con  el  asentimiento  tAcito  de  los 
dirigentes  de  los  negocios  ptiblicos,  quienes  poco  o  nada  han  hecho  para  im- 
pedirlo  o  regularizarlo,  y  tal  indiferencia  es  tanto  m&s  censurable  cuanto  que 
tenemos  a  la  vista  los  estragos  que  esa  imprevisidn  ha  causado  en  muchos 
pafses  del  Viejo  Continente,  y  las  deplorables  consecuencias  que  se  har&n  sentir 
cada  yez  mfis. 

Aquf,  en  nuestra  America  tropical,  es  irritante  el  sistema  empleado  por 
nuestros  campesinos  que  pasan  por  agrlcultores.  Gada  uno  de  ellos  debe, 
necesariamente,  ocupar  una  nueva  porci6n  de  bosque  todos  los  alios  para  all! 
hacer  sus  plantfos,  cuyos  rendimientos,  dicho  sea  de  paso,  apenas  si  llegan  a 
satisfacer  sus  mds  apremiantes  necesidadea  Escogido  el  sltio  y  sin  preocuparse 
por  la  calidad  de  los  &rboles  que  allf  vegetan,  se  entregan  a  la  tala,  y  m^  tarde, 
cuando  a  fines  de  la  estaci6n  seca  todo  el  maderamen  derribado  ha  sido  tostado 
por  la  acci6n  del  sol,  lo  reducen  a  cenizas.  Desde  luego  que,  con  muy  raras 
excepciones,  no  se  toman  medidas  tendentes  a  confinar  el  incendio  provocado,  de 
donde  resulta  siempre  una  no  despreclable  porci6n  de  bosque  adyacente  per- 
Judicada  por  la  propagaci6n  de  las  llamas.  Bien  es  cierto  que  los  perjuicios 
causados  en  los  drboles  desarrollados  es  relativamente  pequefio,  pero  los  sufri- 
dos  por  los  arbolillos  cmyo  crecimiento  se  inicia  es  siempre  considerable,  porque 
no  resisten  a  la  destructora  acci6n  del  fuego  y  perecen  al  igual  de  la  hojarasca  y 
otros  despojos  vegetales  acumulados  en  el  suelo,  pr6zimos  a  convertirse  en 
fertilizante  del  terrene. 

La  titulada  industria  carbonera  es  otro  flagelo  de  los  &rboles  preciados  de 
nuestros  bosquea  En  la  confecci6n  de  este  artfculo,  operaci6n  que  aun  se 
practica  a  la  manera  de  los  nborf genes  de  estos  territories,  desperdlclando 
todos  los  productos  que  se  desprenden  de  los  maderos  al  contacto  del  calor, 
conformdndose  con  recoger  los  residues  carbonizados,  cuando,  por  pure  aban- 
dono,  no  han  dejado  perder  el  todo,  entran  la  caoba,  el  guayacdn  y  otros  mds  de 
utilidad  para  mejores  fines ;  pero  el  mds  perseguido  de  todos  es  el  mangle,  drbol 
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que  crece  en  continuklad  por  mlllas  de  mlUas  a  orillas  de  los  rios,  hasta  donde 
asciaiden  las  represas  de  las  m&n  altas  marcas.  Este  valioso  trtol  por  su 
semejanza,  en  desarrollo,  al  pino,  annque  de  mayor  reslstencia  que  aqu41,  est& 
llamado  a  sustitulrlo  en  lo  que  se  relaciona  con  postes  telegr&flcos,  viguetaa 
para  construcciones  y  en  cualquiera  otra  obra  en  que  se  requieran  maderos 
derechos  y  de  largas  dimensiones.  Este  &rbol  utiUsimo,  es  tambi^n  vfctima  de 
los  lefiadores. 

Adem6s  de  los  abusos  apuntados  que  revlsten  el  car&cter  de  permanentes, 
exlste  otro  tan  devastador  como  aqu^llos,  con  la  atenuante  de  que  est&  llmltado 
a  dertos  parajes.  Me  reflero  a  los  explotadores  del  &rbol  de  caoba.  Esta  ex- 
plotaci6n  se  verifica  con  la  mlsma  Incurla  que  prevalece  en  todo  lo  que  con  los 
bosques  se  relaciona.  Los  drboles  predestinados  al  sacrificio  son  siempre  los 
mfts  inmediatos  a  los  arroyos  y  rios,  pues  los' que  moran  a  regular  distanda  de 
estos  son  perdonados  por  lo  penoso  de  su  trasporte  mediante  los  m^todos  pri- 
mitivos  de  que  se  valen.  Con  el  derribo  del  drbol,  el  cual  se  procura  siempre  que 
desclenda  sobre  el  mayor  nilmero  de  sus  vecinos,  que  deja  mutllados,  se  da 
principio  al  derroche.  Del  6rbol  cafdo  s<5lo  se  aprovecha  la  parte  del  tronco  de 
mayor  espesor,  desecbando  grandes  porciones  utilizables,  y  el  tronco  asf  elegldo 
queda  reduddo  casi  a  la  mitad  de  su  cubo  en  virtud  de  la  forma  cuadrada  que 
se  le  da  a  pura  hacha,  astiUa  por  astilla.  Pero  no  queda  aqul  terminada  la 
devastaci6n.  Queda  todavfa  por  trasportar  la  toza  a  la  yfa  acu&tica  que  ha 
de  arrastrarla  hasta  el  embarcadero.  y  para  ello  se  necesita  abrir  un  camino 
o  trocha  de  suflciente  holgura  que  Je  permita  pasar  con  todo  un  cortejo  de 
labradores.  Imaginaos,  pues,  la  cantidad  de  arbolillos  que  perecen  en  esa  opera- 
d6n ;  y  si  nos  detenemos  a  pensar  que  por  razdn  de  encontrarse,  generalmente, 
los  caoboB  bastante  dlsemlnados,  cada  una  o  dos  tozas  que  se  aprovechan  r^re- 
sentan  otras  tantas  trochas  que  se  han  abierto  en  los  bosques,  no  podemos  menos 
que  horrorizarnos. 

No  menos  lmprevisi6n  reina  en  la  explotaci6u  de  los  drboles  de  goma  eldstica, 
de  resinas  y  de  cortezas.  Muchos  son  los  palses  de  nuestro  hemisferio  que 
sufren  sus  consecuendas,  aunque  quiz&s  ningdn  otro  ha  sido  tan  perjudicado 
como  el  nuestro  en  ^poca  en  que  Panamd  y  (Colombia  formaban  una  sola 
nadonalidad.  Aludo  a  lo  ocurrldo  en  el  pals  con  la  explotad6n  del  drbol  de  la 
quina  y  del  caucho.  Cuando  el  mundo  comercial  le  encontr6  aplicaci6n  pr&ctica 
y  remunerativa  a  los  productos  de  estos  dos  drboles,  (Colombia  se  encontr6 
duefia  de  inmensas  selvas  pobladas  de  los  predosos  especfmenes.  No  bien 
fu4  el  hecho  conoddo  del  ptiblico  cuando  los  pueblos  se  arrojaron  sobre  esas 
selras  cual  perros  de  presa.  El  hacha  devastadora  entr6  en  acci6n,  enloque- 
dda,  y  a  sus  rudoB  golpes,  es  Innegable,  surgl6  una  prosperldad  que  hizo  dpoca 
en  la  historia  del  pate,  pero  eso  sf,  effmera,  porque  del  gobiemo  para  abajo 
nadie  se  preocup6  en  detener  el  brazo  suicida  y  de  establecer,  en  cambio,  m^todos 
radonales  de  explotad6n,  y  de  allf  que  la  ruina  consiguiente  al  derroche  de 
una  cuantiosa  riqueza  que  la  naturaleza  nos  legaba  y  de  la  cual  tenfan  pleno 
derecho  de  partidpar  las  generadones  sucesivas,  no  se  hiciera  esperar. 

Unos  pocos  alios  bastaron  para  que  el  drbol  de  la  quina,  tan  abundante  al 
principio,  fuera  planta  ex6tica  en  la  reptiblica ;  y  en  cuanto  al  drbol  del  caudio, 
63te  ha  quedado  reducido  a  su  minima  expresi6n.  thtimamente  (Colombia  ha 
tomado  algunas  medidas  encaminadas  a  reglamentar  la  ezplotad6n  de 
ciertos  productos  vegetales,  pero  Panamd  no  ha  dado  paso  alguno  en  el 
particular,  si  bien  es  cierto  que  en  los  pocos  afios  que  cuenta  de  vlda  in- 
dependiente  no  serfa  justo  esperar  que  pudiera  abarcarlo  todo.  Dadas  las 
circunstancias,  harto  ha  hecho  ya  en  la  inidaci6n  de  la  agricultura  dentfflca 
en  el  pate  con  la  fundaci6n  de  una  estaci6n  experimental  adecuada  a  las 
necesidades,  mds  el  establecimiento  de  cdtedras  sobre  la  materia. 
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Ya  86  yer&,  pues,  coantos  centenares  de  miles  de  hect&reas  de  espesos  bosquea, 
y  cuantos  de  preciosos  drboles  ban  sucombldo  7  slguen  Bucamblendo  al  impalBO 
inlcuo  de  manos  inconsdeDtes  respaldadas  t&dtamente  por  la  incnrla  de  los 
encargados  de  vlgilar  y  proteger  Iob  recursos  naturaleB  de  la  nacidn. 

Slendo  asi  que  las  nadones  que  poseen  coantiosos  recursofl  natorales  est&n 
predestlnadas  a  ser  grandes  y  prdeperas;  que  entre  los  recursos  naturales 
resaltan  por  bu  importancia  los  bosques  o  selvas  por  la  gran  variedad  de  sus 
productos  y  las  m^tiples  apUcaciones  que  ti^ien  en  las  nece^^ades  de  los 
pueblos ;  que  su  f&dl  y  exiguo  costo  de  explotacidn  los  pone  al  alcanoe  de  todos, 
lo  cual  constituye  un  inminente  peligro  para  su  conservacidn,  nada  pues,  puede 
tener  tanta  importancia  eomo  preservarlos,  y  en  esta  coaylocite  y  teniendo  esk 
cuenta  que  el  bombre  siempre  abusa  de  la  naturaleza  y  por  eso  se  hace  predso 
la  intervencidn  de  los  gobiernos  para  contrarrestarlo,  nos  bemos  vlsto  impelidos 
a  poner  de  manifiesto  en  este  escrito  los  prindpales  y  mis  comunes  abusos  que 
se  oometen  coa  los  bosques  para  patentizar  m&s  y  mAs  la  inaplasable  neeesidad 
de  protegerlos  bajo  el  amparo  de  leyes  adecuadas,  de  pr&ctica  aplicacl6n,  si  es 
que  aspiramos,  como  es  natural,  a  scr  algAn  dia  grandes  y  prOiQ»ros  medlantes 
los  recursos  naturales  que  poseemos. 

Pero  una  leglslacidn  al  ^ecto  no  basta  por  si  sola  a  aseguramos  el  blenestar 
que  p^rseguimos  para  nuestros  pueblos.  Se  haes  igualmcnte  IndiapensiMe  legls- 
lar  sobre  el  establedmiento  de  **  rescrvas  de  bosques  nadonales  **  y  escnelas  de 
selvicultura  y  arboricultnra  a  cargs  de  la  nacMn.  Sste  ei  asunto  en  que  naAle 
puede  dlsentir  y  es  de  la  exdusiva  competenda  dd  Eia^do.  Los  stguientes 
conceptos  emitidos  por  un  autor  iddneo  en  la  materia,  justifican  nuestras  eon- 
dusi<mes.  He  aquf  como  se  maniflesta :  "  Otro  aspecto  de  la  Interveaddn  del 
Estado  en  la  conserraddn  de  los  bosques,  y  que  estil  mAs  fnttmaawnte  baJo  su 
cuidado,  es  la  creaddn  y  administraddn  de  los  bosines.  Bb  todss  los  patas 
donde  baya  montafias,  existe  la  neeesidad  urgente  de  establecer  ^Bescrras 
Federales  de  Bosques."    Hay  yarias  raaones  para  eUo: 

"  Las  selvas  de  las  Biontafias  tteneB  otra  impoftanda  ademis  de  su  pfodue- 
cidn  de  maderas.  Estto  ubicadas  a  InmediadoneB  de  las  aguas  de  graodsB 
manantiales,  y  de  ese  mode  ceatrftbuyen  a  masteaer  la  uMfonaidad  de  las 
corri^ites,  no  sdle  e?ltaiido  iBundadooes  sino  oeepcnuiie  al  Incrwsnie  de  las 
aguas  uUUsables  come  fverza  motrls. 

"La  sdTicultura  es  el  prlndpal  j  mM  prftctko  de  los  asuntos  pttUoos: 
puede  decirse  que  es  un  trabaje  nadonal  qm  sdio  el  Bstado,  cnya  cristenda 
es  indeflntda,  puede  llevar  a  cabo  de  un  mode  satlsCactoria  La  a^ricnltura  es 
negodo  dd  canqiesino,  es  dedr,  de  empresas  prlTadas  con  Intenrendte  de 
peritos.  Es  un  azioma  en  las  escuelas  f orestales  de  Buropa  que  el  tionpo  que 
se  requiere  para  produdr  un  Arbol,  es  muy  dilatado  para  niyelar  la  oferta  j 
la  demanda,  sobre  todo  si  se  trata  de  6rboles  corpulentes. 

"  Es  un  deber  dd  Estado  proyeer  de  madera  al  pueblo  por  medio  de  los  em* 
pleados  forestales.  Es  un  deber  dd  gobi^no  estimular  y  aoonsejar  a  los  agil- 
cultores  en  negodos  y  asuntos  agrf colas;  pero  en  sdyicultnra  neeeslta  baow 
nULs.  Es  un  deber  del  Estado  produdr  toda  la  madera  que  d  ptJa  neeeslta* 
Toda  la  cantidad  de  maderas  que  una  nad6n  neeeslta  la  deben  produdr  sus 
pnH;»ios  bosques.  Esta  yerdad  podrA  discutlrse  pero  nunca  n^^arse.  SI  se 
modiflca,  siqulera  ligeramoite,  pronto  tiene  que  sufrirse  d  castigo. 

"  La  arboricultura  es,  sin  duda,  uno  de  los  medios  m&s  eflcaces  y  rftpidos  para 
asegurar  la  regeneraddn  de  una  ssona  de  bosques  ya  ezplotada,  cambiar  su 
cardcter  d&ndole  yalor." 

Asegurada  la  conseryad6n  de  nuestros  bosques  por  los  medios  espedflcos 
sugeridos  por  la  experlenda  y  por  la  clenda,  que  nos  hemes  permitido  recomen- 
dar,  habremos  asegurado,  tambi^n,  la  conseryacl6n  de  otros  recursos  cuya  nor- 
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malldad  estA  fntimamente  asodada  con  aqa^llos,  y  podreiiMAB  entonoes  des- 
cansar  en  la  conflanza  de  que  nueetro  fatoro  desarrollo  nadonal  es  indlscntible 
e  irresistible. 

De  los  mtiltiples  prodnctos  o  materias  primas  que  generosam^ite  nos  brin- 
dan  los  bosques,  86I0  la  madera  basta  para  hacer  prdspero  a  coalqnler  pueblo 
de  la  tierra,  y  a  no  dudarlo,  ^ste  serA  el  ealab^n  que  nos  unird  a  nuestra  futura 
grandeza. 

El  eminente  hombre  ptlbllco  y  ex-Presidente  de  la  Qran  R^Obllca  dd  Norte, 
Coronel  Theodore  Roosevelt,  ha  si  do  incansable  en  su  patri6tica  labor  de 
atraer  la  atend6n  de  sus  conciudadanos,  y  a  la  ves  del  mundo  entero,  hada 
la  alta  importanda  de  este  artfculo.  Bn  uno  de  sus  elocuentes  discursos  ha 
didio :  **  La  madera  es  una  parte  indispensable  de  las  estructuras  materiales  y 
en  ella  descansa  la  ciyilizad6n.  Debe  siempre  recordarse  que  aunque  el  in- 
menso  uso  del  hierro  y  los  sustitutos  de  la  madera  en  mudias  construcdones, 
han  determinado  una  dlsminuddn  relativa  en  la  cantidad  de  madera  en  uso, 
este  hedio  ha  venido  acompafiado  de  un  aumento  absoluto  en  el  empleo  gtmeral 
de  ^sta.  Se  utillza  actualmente  mayor  cantidad  de  madera  que  en  cualquiera 
otra  ^poca  de  la  historia.'*  Y  en  otros,  ha  disartado  con  exquisita  habilidad 
sobre  la  necesidad  de  conservar  los  bosques  (por  sus  maderas  prindpalmente) 
para  hacer  hogares  f dices;  demoetrando  la  estrecha  relad6n  que  existe  entre 
la  selvicultura  y  la  minerfa,  y  hadendo  patente  la  imposibilidad  de  la  explota- 
d6n,  con  ^xito,  de  predosos  yadmientoe  mlnerales  existentes  en  los  Estadoe 
Unidos  de  America,  debido  tlnicamente  al  alto  predo  de  la  madera  con  motive  de 
su  credente  escasez. 

Esta  escases  de  la  madera  en  aquel  pais  ha  sido,  mAs  tarde,  corroborado  por 
el  Jefo  de  los  Bosques  de  la  Nad6n,  quien  ha  dicho  por  la  prensa  que  no  b61o  hay 
anpobrecimiento  maniflesto  de  madera,  sUio  que  ^ste  marcha  a  pasoe  agigan* 
tados. 

Bn  el  asunto  de  la  escasez  de  maderas  en  el  mundo  el  Sr.  M.  Melard  en  su 
obra  intitulada  **La  insufidenda  de  las  exii^tendas  de  madera  en  el  mundo/'  se 
expresa  asf :  **  Son  hoy  pocos  los  pafses  en  la  Zona  Templada  del  Norte  capaces 
de  propordonar  madera  en  grandes  cantidadee.  Oinco  en  Buropa,  a  saber: 
Austria-Hungrla,  Sueda,  Noruega,  Finlandia  y  Rusia;  doe  en  la  America  dd 
Norte  que  son:  Ganadil  y  los  Estados  Unidos.  Se  ha  demostrado  que  ei 
sobrante  de  maderas  disponibles  de  Austrfa-Hungria,  de  Rusia  y  de  los  Estados 
Unidos  estd  seriamente  amenazado  por  el  aumento  de  la  pobladdn  y  por  el 
desarrollo  industrial;  y  el  de  Noruega  por  el  abuse  del  hadia.  Quedan  sola- 
mente  tres  lugares  en  que  se  puede  confiar  por  algdn  tiempo:  Sueda,  Fin- 
landia y  Oanad& ;  pero  son  abaolutamente  insufidentes  para  cubrir  la  demanda 
mundiaL  Si  Sueda,  Finlandia  y  Canada  intentaran  abastecer  de  madera  a 
todos  los  pafses  que  estftn  a  su  alcance,  tanto  su  producei6n  normal,  como  aus 
bosques,  se  consumirfan  en  muy  poco  tianpo,  asf  como  sus  Ingresos  y  su  capital." 
Ck>nduye  el  ref^rido  autor,  con  la  observaddn  de  que :  '*  salta  a  la  vista  la  gran 
escasez  de  la  madera." 

Los  Juicios  que  dejamos  transcritos,  provenientee  de  personalidades  de  in- 
discutible  competencia,  y  de  muchos  otros  mfts  que  omitimos  bastan  por  sf 
86I0S  para  hacemos  Justida  en  nuestras  apredadones  req)ecto  al  desarrollo 
que  le  estft  reservado  a  nuestros  pafses  de  la  AmMca  I^atlna  con  la  sola  ex- 
plotad6n  (se  entiende  dentffica  y  met6dica)  de  las  maderas  de  sus  bosques, 
pero  hay  todavfa  un  hecho  mds,  que  no  debemos  dejar  de  mendonar,  que  con- 
frlbuir&  a  acercarnos  al  desideratum;  la  destrucci6n  de  los  bosques  en  loe 
teatros  de  la  guerra  actual  en  Europa,  y  terminado  d  conflicto,  la  incalculable 
demanda  de  madera,  de  todas  clases,  para  reponer  la  propiedad  nrbana  y 
marftima  destrufda. 


Digitized  by 


Google 


GOKBSBYATIOK  OF  NATUBAL  BB80UB0BS.  805 

Reeumiendo  las  consideradones  que  dejamos  expuestas  en  el  curso  de  eBte 
estudio,  insplradas  por  la  ob8erTacl6n,  los  dictados  de  la  experlencia  y  Iob 
fueros  de  las  naciones  latinoamericanas,  llegamos  a  la  conclusion  que  los  gobier- 
noB  de  los  Estados  como  dlrigentes  que  son  de  los  destines  de  sus  comarcas,  est&n 
en  el  deber  ineludible  de  proteger  y  conservar  los  bosques  nacionales»  fuente  de 
riqueza  ptiblica,  mediante  la  expedici6n  de  leyes  adecuadas  de  pr&cUca  aplica- 
ci6n  y  de  inexorable  cumplimiento,  y  del  estableclmiento  de  reservas  de  bosques 
nacionales  y  de  escuelas  de  selvlcultura  y  arboricultura ;  y  que  en  la  selyicul- 
tura,  bien  entendida  y  mejor  practicada,  estrlba  el  future  desarrollo  y  con- 
siguiente  prosperldad  de  los  pueblos  de  Centre  y  Sud  Am^ica. 


ACTITUD  DEL  60BIBRN0  BN  MATERIA  DE  BOSQUES  NACIONA- 
LES—RELAa6N  DE  LA  SELVICULTURA  CON  EL  DESARROLLO 
FUTURO  DE  SUD  AMERICA. 

Por  HORACIO  EOHBGOYBN. 
Miemhro  del  Directorio  de  la  Sociedad  de  Hisiaria  y  Geografia  de  Chile, 

El  territorio  chileno  fu4  excepclonalmente  favorecido  por  la  naturaleza  cod 
montafias  de  valiosas  y  variadas  especies  forestales. 

La  longltud  considerable  de  su  territorio  permiti6  el  desarrollo  de  Arboles 
pertenedentes  a  los  climas  subtropicales,  teinplndos,  semitemplados  y  frfos; 
la  ordenaci6n  de  sus  dos  Cordilleras,  Andina  y  de  la  Costa  y  la  de  los  numerosos 
cordones  que  las  unen  ha  hecho  posible  la  multiplicaci6n  de  drboles  de  diversas 
zonas,  fuera  de  su  centre  aborigen,  porque  la  altura  modiflca  el  calor  y  hace 
m&s  permanente  o  estable  el  regimen  de  los  vientos. 

Cuando  Pedro  de  Valdivia  ocup<5  a  Chile,  1540-41,  la  extensidn  del  bosque 
chileno  era  casi  igual  a  la  de  su  territorio;  porque,  si  bien  es  cierto  que  cast 
todo  el  valle  central  estaba  cubierto  por  arbustos — ^romeros,  en  las  aguadas, 
molles,  alcaparra,  coliguay,  olivillo,  etc.,  en  el  norte  y  con  espinos  y  algarrobos,  en 
el  centre  hasta  el  f^uble — es  una  verdad  conocida  que  el  terrene  despejado 
arable  era  escasfsimo,  pues  las  Cordilleras  altas  y  sus  ramales  estaban  cubier- 
tas  de  espeso  bosque. 

En  1744,  alio  en  que  se  fundO  San  Francisco  de  la  Selva — hoy  Copiap6— el 
bosque  se  extendfa  por  el  flanco  de  las  dos  Cordilleras  y  gran  parte  del  Valle 
Central,  desde  los  linderos  del  Desierto  de  Atacama  hasta  el  estrecho  de  Maga- 
llanes,  o  sea  en  la  extension  de  26  grades  geogrdficos,  desde  el  27  al  58  de 
latitud  sur. 

No  corresponde  aquf  enumerar  las  distintas  dases  de  ftrboles  forestales 
que  poblaron  el  territorio  de  Chile,  pero  puede  aflrmarse  con  el  testimonlo  de 
muchos  hombres  de  estudio,  desde  Humboldt  y  D*Orbigny,  que  ningdn  paia 
del  mundo  le  super6  en  varledad  y  calidad  de  maderas  destinadas  a  lasconstruc- 
dones  de  toda  especie  y  a  la  ebanisterfa  y  uses  industriales.  Si  hasta  fechas 
recientes  se  viene  estudiando  el  verdadero  valor  de  las  espedes  por  algunos 
espfritus  ilustrados,  la  gran  masa  de  la  poblaci6n  no  atribuye  al  arbolado 
otro  valor  que  el  de  un  pasajero  lucre,  despredando  y  quemando  lo  que  no 
produce  dinero  en  el  memento  de  ser  transformado  en  piezas  de  barraca.  Una 
estadfstica  imperfecta,  bastante  reclente,  manifiesta  que  en  todo  nuestro  terri- 
torio quedan  4,106,685  hectdreas  de  bosques,  incluyendo  en  esta  cantldad  el 
suelo  ciiblerto  con  arbustos  y  renuevos. 
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Siendo  la  extensidn  de  Chile  de  75,244«200  hect&res,  el  arbolado  repeeenta 
nn  5.45  por  dento,  lo  que  segdn  las  estadfsticas  puede  serrir  las  necesidades  de 
la  poblaci6n  actual. 

Esto  indica  que  si  no  se  repone  lo  perdido,  luego  habrft  que  importar  del 
€Ttranjero  madera  de  construcciOn. 

La  estadfstica  que  hemos  citado  indica  que  ban  desaparecido  por  el  roce 
a  fuego  y  la  imperfecta  explotaci6n,  once  millones  de  hect&reas  de  bosques 
para  dedicar  el  suelo  a  la  agricultura  o  a  una  esterilidad  interminente,  que,  eo 
parte,  va  haci^ndose  permanente  por  escasez  de  Uuvias  182Q-1010. 

El  cdlculo  anterior  da  a  en  tender  que  86I0  la  s^ptlma  parte  del  territorio 
estuvo  cubierta  de  drboles  en  tiempo  de  la  Ck)nquista.  Nosotros  creemos  que 
este  porcentaje  es  bajo  y  que  se  podfa  haber  elevado  al  20  por  dento. 

Este  20  por  ciento  de  la*yieja  &rea  forestal  que  representa  150,488  kil6metro6 
cuadrados,  de  la  cual  86I0  quedan  41,011,  puede  repoblarse  mediante  un  tra- 
tiajo  Inteligente  que  distrlbuya  el  arbolado  segtkn  las  necesldades  y  cllmas  de 
cada  regi6n. 

Cuando  en  1818  Chile  proclam6  su  independencla  tuvo  que  segnir  rlgitodose, 
durante  no  pocos  alios,  por  la  leg^laci6n  espafiola,  modlficada  a  cada  paso 
segdn  las  necesldades  urgentes  del  momento. 

La  Novlslma  Recoplladdn^  establed6  con  amplla  llberalldad  la  servi- 
dumbre  de  la  lefia  y  el  aprovechamlento  del  bosque  por  los  habltantes  de  las 
cludadea.  Las  Ordenanzas  de  Minerla  dieron,  poco  mfts  tarde^  libertad  al 
mlnero  de  usar  los  montes  vednos  para  la  explotad6n  y  beneficio  de  las  minas 
sin  pagar  nada  en  los  montes  concejiles,  comunes  o  alcaldfos.  Cuando  el  bosque 
perteneciera  a  partlculares  debia  pagarse  la  indenmlzaci6n  que  fljara  el  Juess 
de  minas  del  partldo. 

La  misma  ordenanza  autorisaba  el  denuncio  de  los  bosques  no  amparados  por 
on  tftulo  legal  en  benefido  de  la  minerla. 

Bate  denundo  fu^  derogado  deapu^  de  produdr  Inmensos  males  por  la  ley 
de  15  de  Julio  de  1872,  prlmera  1^  nadonal  que  ampara  la  Foresta  Chilena. 

El  C6digo  de  Minerfa  vigente  en  su  artfculo  6*  establece  la  seryldumbre  de  la 
lefia,  preria  indemnizad6n,  en  los  fundos  de  particulares  a  favor  de  toda  mina 
que  se  denuncie,  sin  otra  llmltaddn  que  la  de  que  cesa  la  libertad  de  tomarla 
cuando  el  propietario  del  fundo  la  entrega  cortada. 

Esta  dlsposld6n  enderra  t&dtamente  la  libre  y  amplla  servidumbre  del  bos- 
que en  los  terrenos  del  dominlo  nacional. 

Hasta  1872,  tanto  la  Sodedad  Nadonal  de  Agricultura  como  el  Senado  y  U 
C&mara  de  Dlputados  intentaron  derogar  la  d^iunda  del  bosque  y  la  serri- 
dumbre  gratulta  de  lefias  y  toda  especle  de  maderas  en  terrenos  fiscales  con 
alguna  protecd6n  al  arbolado  en  tfmidos  ensayos  de  leyes  y  aun  de  un  C6digo 
Rural;  pero  los  intereses  mismos,  slempre  req;)etables  y  poderosos  en  el  pala, 
y  en  especial,  la  ignorancia  absoluta  de  nuestros  leglsladores  en  materia  forestall 
ahogaron  estos  ensayos  de  buena  yoluntad.  ^ 

El  C6digo  Civil  chlleno,  siguiendo  an&logas  dlsposlciones  de  otros  pafses,  con- 
flere  al  usufructuario  de  un  bien  rafz  el  derecho  de  aprorechar  el  arbolado  en  las 
necesldades  ezclusivas  del  bien  a  su  cargo  y  con  obligaci6n  de  r^lantar  todo 
Arbol  que  derrlbe ;  igual  goce  da  al  colono*  o  arrendatario  de  una  propledad 
slempre  que  cumpla  la  obligad6n  de  reponer  todo  6rbol  derrlbado,  repitiendo 
que  este  goce  se  reflere  a  la  satisfaccl6n  de  las  necesldades  del  predio  y  no  al 
deseo  de  ganar  terrene  para  cultivos. 

^  Como  so  nombre  lo  indica,  es  an  cnerpo  de  leyes  en  que  se  htn  recopUtdo  las  leyes 
espafiolas  que  mAs  dlrectamente  se  relacionaban  con  las  colonias  de  America. 
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Tres  alios  despu^  de  la  promulgaci6n  del  06dlgo  Civil,  por  decreto  de  7  de 
Julio  de  1859  se  prohibit  en  los  boeqaes  flacales  de  Llanquibue  y  Ohilo^  la 
corta  de  alerces  que  no  tuvieran  las  condiciones  requeridas  para  su  explota- 

Por  fin  en  18  de  julio  de  1872  se  promulg6  la  Ibiica  ley  que  se  ba  elaborado 
em  Gbile  para  defender,  en  parte,  la  destrucddn  del  patrinKOiio  forestal  de  la 
naci6n  por  la  ignorancia  supina  de  las  gentes  m&s  que  por  inspiraciones  de 
Ingtoita  maldad  o  inconcebible  t<Mrpeza. 

Bsa  ley  derog6  el  denundo  de  bosques,  limits  a  tres  alios  el  gooe  de  los  ya 
concedidos  ,siempre  que  estuviera  en  trabajo  el  establedmiento  mlnero  a  que 
debfa  servlr  y  para  satisf acer  toicamente  sua  necesidades,  durante  ese  perlodo  y 
anul6  los  denuncios  destinados  a  faenas  min^ras  aun  no  establecidas  en  la 
fecba  de  la  ley ;  proliibi6  el  corte  de  drboles  y  arbustos  en  las  cercanfas  de  las 
verti^ites  y  en  los  nacimientos  de  los  manantiales  y  f«icult6  al  Presidente  de 
la  Reptiblica  para  determinar  las  reglas  "  a  que  debe  someterse  la  explotacidn  de 
los  bosques  en  cada  departamento,  pudiendo  prohibir  el  corte  de  los  Arboles  en 
los  cerros  basta  una  altura  que  evite  la  destruccidn  del  terrene  vegetaL" 

Bn  8  de  mayo  de  1878  el  Presidente  de  la  Reptlblicat  hadendo  uso  de  esta 
facultad  r^ament6  la  ezplotaddn  de  bosques. 

El  reglamento  prohibi6  el  corte  de  Arboles  cercanos,  400  y  200  metros  de  los 
manantiales  y  nadmiento  de  aguas,  los  situados  en  oerros  desde  la  mediania 
de  sus  faldas  basta  la  dma,  sefialando  como  dma  en  la  CkurdiUera  de  los  Andes  la 
Unea  de  las  nieves  perpetuas;  iHrobibi6  absolutamente  la  roza  a  fuego  en  el 
territorio  de  la  Reptiblica  basta  el  Bio-Bio  (grade  86.40  lat  sur)  y  mis  al  Sur, 
s61o  con  permiso  de  la  autoridad  y  con  severas  restricciones ;  y  autorizd  la 
explotad6n  de  bosques  del  Estado  por  medio  de  arrendamientos  *'conforme  a' 
las  leyes."  Las  condldones  de  cada  contrato  d^fa  formularlas  el  Intendente 
de  las  provlncias  y  solidtar  la  aprobacidn  suprema. 

El  resto  del  reglamento  crea  un  Inspector  Qeneral  de  Bosques  y  otros  d^[>en- 
dientee  de  tete,  autorisa  d  denundo  de  las  infracdones  y  establece  penas  severas 
y  reglas  de  procedimiento  breves  y  sabias.  Impone  adem&s  a  los  Jueees  Letrados 
la  obligad6n  de  levantar  un  sumario  indagatorio  de  oAdo  cada  ves  que  se  de- 
nundo o  presende  un  incendio  de  bosques. 

Dos  alios  deflfpute,  al  usar  el  BJecutivo  las  facultades  que  le  concedieron  las 
leyes  de  radicaddn  de  indigenas  y  colonizaddn  por  extranjeros,  de  didembre 
de  1866  y  4  de  agosto  de  1874,  dictd  un  decreto  fecbado  el  16  de  enero  de  1879 
que  dispuso  que  en  las  ventas  de  terrenos  del  Estado  de  los  departamentos  de 
Angol  y  provlndas  de  Arauco,  Valdivia,  y  Ldanquibue  (centre  sur  del  pals) 
se  reserve  una  faja  de  montafia  que  no  baje  de  10  kildmetros,  contados  desde 
la  0>rdillera  de  los  Andes  basta  la  de  la  Costa,  tomada  a  lo  largo  de  norte  a  sur 
en  otros  cerros  cubiertos  de  bosques  y  en  la  Cordillera  de  la  Costa  de  esas  pro- 
vlndas, se  reservarA  una  faJa  de  un  ki]6metro.  Esta  reserva  debia  ser  del 
exclusive  dominlo  del  Estado. 

Con  ezcepci6n  de  la  ley  de  presupuestos  de  1912,  que  cre6  la  inspecd6n  de 
bosques,  pesca,  y  caza  de  que  nos  ocuparemos  m6s  addante,  lo  extractado  es 
cuanto  existe  en  materia  forestal  en  la  legislad6n  de  Cniile. 

Es  necesario  declarar,  aunque  duela  a  nuestro  patriotismo,  que  ninguna  de 
eetas  disposidones  ha  side  rec^tada  basta  el  dXa. 

La  Zona  del  Norte  estuvo  desde  la  Ck)nquista  basta  la  llegada  al  pais  de  la 
navegad6n  a  vapor  con  itinerarios  fijos,  muy  alejada  del  poder  central  por  las 
grandes  distandas  que  era  necesario  recorrer  por  malos  caminos  y  en  terrltorios 
extensoB,  despoblados  y  desprovistos  de  todo  recurso. 

Por  igual  raz6n  los  establecimientos  mineros  estuvieron  a  su  vez  muy 
desprendidos  de  la  acci6n  de  las  autoridades  lugarefias,  porque  si  bien  es  clerto 
que  bubo  veedores  e  Inspectores  de  minas,  durante  la  colonla,  que  cumplian 
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celosamente  el  deber  de  examinar  la  t^cnlca  del  trabajo  en  el  interior  de  las 
mlnas,  a  ninguno  de  ellos  se  le  ocarri6  jam&s  que  el  nso  inmoderado  del  bosque, 
era  un  peligro  nacional. 

Para  colmo  de  males,  desde  1821  6  1822  se  comenz6  a  popularlzar  el  uso  de 
los  homos  de  reverbero,  introduddos  al  pais  por  el  dlstinguido  franc6i  don 
Carlos  Lambert,  que  hizo  f  &cil  el  benefldo  de  los  bronces  en  las  minas  de  cobre. 
Siendo  el  territorio  de  las  provlnclas  de  Aconcagoa,  Ck>quimbo  y  Atacama  una 
no  interrumpida  8ucesl6n  de  minerales  de  cobre  de  alta  ley>  las  fundidones  se 
multiplicaron  r&pldamente  y  como  al  mismo  tiempo  se  beneflclaban  mucbos 
ricos  minerales  de  plata  y  oro,  no  es  de  extrafiar  que  en  los  prlmeros  setenta 
af&os  del  pasado  siglo  se  agotara  total  y  absolutamente  el  tupido,  noble  y  rico 
bosque  de  las  tres  provincias  nombradas. 

La  ley  de  1872  sirYi6  s61o  a  los  bosques  del  valle  central,  de  Santiago  al  Sur, 
donde  la  minerfa  no  fu4  nunca  tan  rica,  ni  tan  varlada,  ni  tan  abundante. 
Pero  aquf  destroz6  el  bosque  el  incendio  y  el  modo  anti-industrial  y  anti- 
comercial  de  benefldar  los  &rboles  de  construcddn.  Asf  el  bosque  que  pudo 
servir  las  necesidades  de  dos  siglos  en  todo  el  valle  central,  desde  el  Aconcagua 
al  Bio-Bio,  se  extinguid,  hasta  en  los  prlmeros  contrafuertes  de  la  Cordillera, 
pocos  alios  despu^  que  el  riel  uniera  a  Santiago  con  la  Metrdpoli  del  Sur, 
Concepddn,  en  1876. 

La  distribud6n  del  territorio  que  hideron  los  gobemadores  espafioles  desde 
1541  a  1810,  sin  ningtbi  criterio  gubemativo,  sin  previsi6n  ni  consideracl6n  al 
porvenir,  sin  cortapisas  ni  restricdones,  contribuy6  poderosamente  al  desperdido 
inrecipitado  del  yalioeo,  riqufsimo  bosque,  de  las  provincias  del  Norte  ya  nom- 
bradas (grado  27  al  82.30)  porque  el  propietario  no  podfa  vigilar  tan  eztensos 
dominios.  Rasones  pareddas  predpitaron  la  roza  y  ezplotaddn  del  arbolado 
en  las  provindas  centrales  hasta  el  Bio-Bio,  o  sea  el  grado  87*. 

En  las  provindas  araucanas  de  Malleco,  Cautin,  Arauco  y  Valdivia,  en  que  el 
Bstado  redbid  la  montafia  virgen  m&s  hermosa  y  de  m&B  valor  que  bubo  en 
Chile,  ban  bastado  los  50  alios  corridos  desde  la  primera  penetraddn  pacfflca 
del  territorio  araucano  y  su  pr<^zima  definitiva  conquista — ^1865  a  1882— para 
que  la  pobladdn  de  batalla  que  precede  a  la  organisaddn  de  los  terrenes  con- 
quistados,  la  escasez  de  autoridades,  el  ansia  del  lucre  y  la  condid6n  de 
comunidad  con  los  Indies  en  que  vinieron  esos  territories  al  dominio  del  Estado. 
arrasaran  los  dos  terdos  del  bosque. 

Bstudiando  mfis  &  fondo  esta  cuestidn,  se  llega  a  la  condusidn  de  que  la  ex- 
plotaddn  arbitraria,  casi  b&rbara,  de  nuestras  riquezas  forestales,  se  debe 
prindpalmente  a  la  ignoranda  absoluta  en  que  ban  vivido  las  generadones 
anteriores,  de  las  fundones  que  desempefian  los  Arboles  en  la  naturalesa,  de  la 
Ignoranda  de  la  mfis  elemental  economfa  y  de  la  f alta,  tambi^  absoluta,  de  una 
estadlstisca  forestal,  que  indicara  el  consume  nacional  anual  en  reladdn  con 
la  explotad^n  y  roce  tambi^n  anual,  y  de  la  existenda  total  del  bosque  en  el 
territorio  de  la  Repi&blica. 

Bl  agotamiento  del  alerce  en  Llanquihue  y  Chilo^  y  del  alerce  y  el  dprte  en  las 
Islas  y  territorio  firme  de  los  grades  41  a  48,  se  debe  al  aislamiento  en  que 
permanederon  hasta  el  establecimiento  de  los  vapores  con  itinerario  fljo,  a  la 
ftidlidad  de  explotar  los  bosques  mostrencoe  o  de  propiedad  del  Bstado,  que 
era  lo  mismo,  y  a  la  baratura  de  los  fletes,  pues  Chilo6  fu6  siempre  pueblo  de 
marines  intr^pidos  que  navegan  en  las  embarcaciones  m&s  desmanteladas  y 
desvendjadas  que  se  conocen  con  igual  confianza  que  en  un  gran  transatl&ntico. 


La  revelad6n  hecha  en  el  ensayo  de  estadlstica  dtado  m&s  arriba  ha  alar- 
mado  al  gobiemo  y  al  pais  y  es  de  esperar,  que  conodendo  el  peligro  que  corre- 
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Por  felicidad  algunos  espfritos  previsores,  aprovechando  las  disposicioneB  de 
la  ley  de  creaci^n  de  minlsterios  (1887)  crearon  en  el  Mlnist^lo  de  Industria  la 
Seccl^n  Aguas  y  Bosques,  que  andando  al  tiempo,  se  convlrtid  en  la  actual 
Inspecddn  de  Bosquee,  Pesca  y  Oaza. 

Sin  la  autorldad  que  da  la  ley  a  los  organlsmos  de  la  Admlnlstraddn  nadonal, 
sin  nlnguna  autonomfa  y  con  muy  escasos  recursos,  esa  repartlddn  ha  hecho 
una  obra  educatlva  y  t^cnlca  yalloslslma  e  Inmensamente  superior  a  la  qme 
podfa  esperarse  de  la  modestla  de  su  nadmiento  y  la  sigoiente  falta  de  am- 
biente  y  apoyo  gubernatlyo,  por  no  existir  ann  en  el  Mlnlsterlo  de  Industria 
polftlca  agron6mlca  definlda  nl  una  secd6n  especial  que  vele  ezclusivamente  por 
la  agricultura  general. 

Esta  obra  eztensa  y  valiosa  se  d^>e  a  la  competenda,.  actividad  y  capaddad 
superior  de  trabajo  de  su  primer  jefe  don  Federico  Albert  y  de  sos  dlstin- 
guidos  colaboradores,  los  actuales  inspector  de  bosques,  pesca  y  caza  don 
Ernesto  Maldonado  y  jef es  de  secdones  sefiores  0ubill08»  OastUlo,  etc 

Uno  de  los  primeros  resultados  de  la  labor  de  esa  ofidna  fn6  la  de  reconooer 
las  especies  aborfgenes  que  forman  nuestros  bosques,  el  reconodmiento  de  la 
extensi6n  de  ^tos,  el  estudlo  del  valor  ttoiico,  industrial  y  comerdal  de  las 
maderas,  el  modo  de  reprodudrlas,  etc 

Despu^  ha  venido  la  prueba  prActica  del  servido  que  presta  el  arbolado  en 
la  extinci6n  de  las  donas  y  del  valor  com^ dal  enorme  que  signiflca  ^  cnmpli- 
mlento  del  deber  dd  Bstado,  de  las  munldpalidades  y  de  los  porticolares  de 
impedlr  que  las  arenas  ahoguen  pobladones  o  campos  de  coltivo. 

Ha  c<Hiseguido  inidar  el  cumplimiento  de  la  ley  de  15  de  Julio  de  1872  que 
manda  resenrar  la  montafla  en  las  altas  cumbres,  obteniendo  la  ceMn  de  88,640 
hect&reas  de  bosque  fiscal  en  Malleco,  y  la  reserva  de  considerables  extensiones 
en  los  cordones  de  la  cordlllera  Andina  desde  el  Malleco  al  sur. 

Ha  podido  instalar  varies  viveros  para  vulgarizar  la  plantad6n  de  firboles  y 
ensefiar  el  modo  de  conservarlos  e  inidar  la  plantaddn  de  un  bosque  en  los  lin- 
deros  dd  noreste  de  la  dudad  de  Santiago  y  en  la  hoya  de  las  corrientes  de  agua 
que  la  proveen  de  este  elemento  indispensable  a  la  vida.  Pero  m&a  que  todas 
sus  obras,  aun  las  de  m&a  pr&ctico  e  inmedlato  valor  para  la  economia  nadonal, 
la  que  ser&  de  m&s  importanda  en  el  porvenir  es  la  labor  social  de  vulgarisa- 
d6n  de  conocimlentos  forestales  del  valor  de  las  maderas  y  del  interns  que 
eziste,  en  bien  de  los  prc^ietarios  y  de  sus  familias,  por  hacer  plantadones  en* 
grande  o  pequefia  escala. 

La  Inspecci6n  de  Bosques,  Pesca  y  Gaza  ha  formulado  un  bien  meditado  pro- 
yecto  de  ley  de  repobladdn  forestal  que  serA  muy  pronto  ley  de  la  BeptAblica. 
Se  basa  espedalmente  en  la  evolud6n  del  concepto  absolute  de  propiedad  reoono- 
ddo  ahora  por  las  nadones  m&a  dvilizadas  de  que  la  propiedad  es  sagrada  e 
inviolable  s^lo  cuando  cumple  con  los  fines  sociales  para  que  fu6  institulda  por 
el  concurso  un&nime  de  las  generadones  que  forman  los  pueblos  dvilizados. 

Habi^dose  reconoddo  que  el  arbolado  es  necesario  a  la  salubridad  pfiblica 
como  el  sol  y  el  viento  y  que,  como  la  tierra  de  labor,  satisfaoe  neoesidades 
Inmediatas  e  ineludibles  de  la  comunidad,  se  comienza  a  facultar  al  Bstado 
para  que  haga  regla  la  excepddn  del  prindpio  constitudonal  que  ampara  la 
propiedad  como  el  derecho  de  la  vida :  "  la  necesidad  pfiblica." 

Ordena  pues  ese  proyecto  que  en  los  terrenes  declarados  forestales  por  la 
autorldad,  no  se  abata  un  &rbol  sin  la  obligaddn  de  replantarlo  en  el  afio  in- 
medlato siguiente  y  que,  en  aqu^os  en  que  ha  desapareddo  el  arbolado,  se 
plante  anualmente  por  d  Estado  una  cantidad  de  Arboles  que  debe  ir  aumen- 
tando  de  afio  en  afio. 

Estlmula  adem&s  la  acci6n  de  los  munidpios  y  de  los  particulares  a  la  plan- 
tad^n  de  bosques  por  medio  de  obligadones  severas,  sandonadas  con  multas» 
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y  con  la  concesi6ii  de  primas  y  ezenddn  de  contribuciones  por  el  perfodo  en 
que  el  terrene  ocupado  por  Iob  nnevoB  bosques  no  prodnsca  nlngdn  benefido 
inmedlato. 

S61o  de  esta  manera  y  procediendo  con  gran  encrgia  podremos  defeoder  el 
porvenir. 

Se  ba  calcQlado  que  las  4,100,000  bectAreaa  de  botqne  total  permitirA  a  la 
poblaci6n  actual  de  Ohile  ezplotar  anaalmente  ld,000  bectAreas  para  satto- 
focer  0U8  neceeidades,  o  sea  que  una  pobladdn  de  8,600,000  babltantes  necesita 
para  aUmoitar  su  acttvldad  industrial,  social,  agrlcola,  etc.,  beaefldiar  19,000 
bect&reas  de  bosques^ 

Pero  como  es  sabido  que  nuestro  sistema  de  explotaddn  Mo  aprovecba  la 
Bitad  de  la  mantafla,  es  muy  de  temer  que  estas  19,000  bect&reas  no  satistegan 
las  necesidades  del  pals  y  que  d  gasto  anual  sea  mudio  mayor. 

Predsa  ademte  reeordar  d  credmiento  de  la  pobladdn  que,  si  es  lento 
boy  (uno  por  dents  al  alio),  Serd  active  en  dies  afios  m^  cuando  se  generalice 
d  benefldo  dd  agua  potat^e  abundante,  d  alcantarillado,  los  buenos  payimentos 
y  la  plantad^to  de  parques  o  bosques  eo  los  suburbios  de  las  pobladones  y  el 
progreso  de  la  instrucd^n  y  de  la  educad6n  pUbllca  inculquen  en  todos  los 
babltantes  bdbitos  de  aseo  e  biglene. 

Aparte  de  estas  condderadones^  la  ensefianza  comercial  abrirA  a  la  actividad 
indlTidual  oueros  rumbos  que,  ayudados  por  la  formaddn  de  capltales  que  pio- 
pordonan  d  ahorro  y  d  ensancbamiento  de  las  fuerzas  de  producd6n  dd 
pais,  demostrarin  que  d  negodo  agrlcola  de  m&s  condderaddn,  tanto  hoy  cOmo 
tnsfiana,  es  la  plantad6n  de  bosques  en  todos  los  terrenes  inadeeuados  para  la 
agricultura  o  para  d  forraje  dd  ganada 

Se  sabe  que  en  d  siglo  pasado  se  ban  arrasado  once  miUones  de  hect&reas 
de  buenos  y  henaosos  bosques;  r^ponlendo  esta  superflde  en  las  regiones  y 
terrenes  que,  repetimos,  no  sean  aptos  para  la  producd<(n  agrfoola,  hatofamos 
asegurade  la  satisfticddn  de  las  neceddades  de  una  poblad<(n  dos  veces  y  media 
superior  a  la  actual  o  sea  de  doce  millones  de  babltantes. 


No  deben,  dn  embargo,  detenerse  aqul  las  expectativas  forestales  del  pais. 
Bs  sabido  que  el  bosque  es  una  fuente  Inagotable  de  riqueza. 
,  Tambito  es  de  todos  sabido  que  el  aumento  incesante  de  la  pd>laddn  de  las 
nadones  europeas  que,  grande  o  pequefio,  es  constante  (salvo  Franda  en  que 
pasajeramente  parece  detenido)  las  obliga  a  consumlr  mayor  cantidad  de 
madera  que  la  que  producen. 

Esta  necesidad  credente  las  obligar&  a  dedlcar  a  cultivos  parte  de  los  terrenes 
que  boy  dedican  al  bosque ;  d  aumento  normal  de  la  poblad6n  ir&  aumentando 
el  consumo,  y,  como  la  produccl6n  dismlnuir^  las  importadones  ir&n  en  cons- 
tante aumento. 

El  fen6meno  amenazar&  a  los  mismos  Estados  Unidos  de  AmMca  en  un 
porvenir  no  lejano  por  d  enorme  aumento  de  su  poblad6n  y  de  su  industria. 

Esas  naciones  tienen  que  ocurrir  para  proveerse  de  maderas,  a  las  nadones 
de  escasa  poblad<(n  con  sobrados  terrenes  Inadaptables  a  la  agricultura,  pero 
ricos  para  la  plantad6n  de  bosques. 

Entre  los  pafses  de  America  que  m&s  pueden  contribulr  a  salvar  las  necesi- 
dades de  Europa  y  Norte  America,  Chile  ocupa  un  lugar  privilegiado,  no  s61o 
por  la  variedad  y  riqueza  de  las  especies  aborfgenes,  la  feracidad  de  su  tierra  y 
su  cllma  incomparable,  sine  por  la  configuracl6n  de  su  territorio  que  permltirA 
llevar  a  los  puertos  de  embarque  toda  su  madera  con  fletes  reducidos  y  muy 
cortos  recorridos  fluviales  o  ferrovlarios. 

El  progreso  de  la  industria  y  de  la  actlvidad  comercial  van  exiglendo  mayores 
consumes  de  madera  en  cada  afio  y  la  sola  producd6n  de  cdulosa  y  la  de 
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daelas  y  cajones  para  la  pr^xima  fatnra  exportacito  de  nueetros  productOB  a 
Kuropa  y  BstadoB  Unidos,  y  es  un  nuevo  factor  de  gran  consomo. 

La  producci6n  de  celulosa  en  nuestro  pafs  serA  pronto  un  hecho  y,  como 
tenemos  especies  adecuadas  a  esta  fabricacl^n  como  pocaa  de  las  especies 
enropeas,  no  8er&  de  extrafiar  qne  se  instalen  pronto  otraa  f&bricaa.  Nuestro 
actual  benefido  de  los  bosques,  y  cualqulera  que  sea  el  del  porrenir,  deja  y 
de]ar&  de  aprovechar  la  mltad  o  el  40  por  clento  del  arbolado,  que  d^)e  ser 
aprovecfaado  por  la  celulosa. 

Las  maderas  aborfgenes  utilisables  por  la  ebanlsterfa  serAn  pronto  soUcltadas 
en  grandes  cantldades. 

La  necesldad  de  correglr  el  r^men  torrentoso  de  nuestros  rfos  y  la  de 
atraer  las  humedades  de  la  atnM3sfera  bacia  el  suelo,  especialmente  en  las 
Provinclas  del  Norte,  asf  como  la  ludia  contra  las  dunas,  tendrAn  que  reponer 
muy  pronto  el  consume  de  superficies  de  bosques  superiores  a  lo  que  permlte 
la  actual  poblacl6n  forestal  del  pafs. 

Fellzmente  para  Gbile  su  territorio  le  ofrece  una  superflde  inadecuada  a  la 
agrlcultura  superior  a  la  que  hoy  se  destina  a  cultivos  y  pastoreo.  Se  calcula 
que  la  agrlcultura  puede  usar  185,000  kildmetros  cuadrados,  quedando,  por 
ahora,  sin  destino  o  cublertos  de  bosques  667,000  kilometres  cuadrados.  Puede, 
pues  el  pafs,  destlnar  a  plantaci6n  de  bosques  m&s  que  la  superficie  destinada  a 
la  agrlcultura,  seguramente  200,000  kil6metro6  cuadrados,  volviendo  hacia  lo 
que  fu6  este  pafs  en  1541,  corregido  por  la  ttoiica  del  Ingenlero  forestaL 

La  producci6n  del  bosque  es  tan  grande  que  todo  c&lculo  que  hlcl^amos  que- 
darfa  corto. 

En  Alemanla,  donde  el  creclmiento  de  los  Arboles  es  muy  lento  por  exceso  de 
fries  y  escases  de  dlas  de  calor,  se  comprob6  hace  poco  que  un  pequeflo  bosque 
reci^n  formado,  comprado  en  1892  por  un  padre  de  famllla,  produjo  a  sus  hljos, 
a  los  20  afios,  en  1911,  siete  veces  el  preclo  de  compra  y  el  valor  de  los  Arboles 
que  bubo  que  sacar  period  Icamente  para  ralearlo,  a  fin  de  que  se  desarrollaran 
mejor  los  m&s  fuertes,  los  que  importaron  sumas  que  habrfan  elevado  a  diez  u 
once  veces  ese  preclo. 

Pero  no  siendo  pertinente  dllucidar  aqui  este  punto  nos  bastarla  por  ahora 
decir  que  cuando  nuestras  maderas  sean  conocidas  en  Buropa  y  haya  fletes 
econ6micos,  su  preclo  actual  doblar&  y  el  aprovechamlento  del  Arbol  serA 
integral,  lo  que  dar&  a  los  propietarios  y  al  pals  doble  benefice.  Queda  sf 
de  manifiesto  que  debiendo  ser  la  Am^ica  del  Sur  en  un  porvenir  pr6ximo, 
la  proveedora  de  buena  parte  de  las  necesldades  de  Europa  y  de  Norte  America, 
hay  conveniencia  general  de  estudiar  los  regfmenes  forestales  que  convengan 
a  cada  pafs  y  el  mode  de  llegar  a  la  repoblacl6n  del  arbolado  en  el  m&s  breve 
tlempo  que  sea  posible. 

Y  no  siendo  antag6nicos  los  intereses  forestales  de  las  repdbllcas  de  Am^ica 
se  debe  formular  un  vote  sincere  y  cordial  porque  todas,  o  un  grupo  de  las 
principales  de  ellas,  sine  fuera  posible  reunirlas  a  todas,  se  junten  en  congresos 
destinados  exclusivamente  al  estudio  de  los  medios  de  estimular  y  reglamentar 
la  repoblaci6n  forestal  y  de  la  fundaci6n  de  escuelas  que  formen  el  personal 
de  ingenieros  forestales,  inspectores  de  bosques  y  demds  funcionarios  de  la 
Direcci6n  de  Bosques  de  todas  las  reptiblicas  americanas. 

Con  estos  antecedentes,  parece  que  se  imponen,  como  conclusiones,  las 
sigulentes : 

1.  Que  debe  ordenarse  el  inmediato  reconocimiento  de  los  terrenes  de  todo  el 
pafs  que  deben  dedicarse  a  la  plantaci6n  de  bosques  por  no  ser  aptos  a  la 
agrlcultura  ni  al  pastoreo  en  los  predios  de  todo  dominie ; 
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2.  Que  debe  estimularse  el  estudlo,  dasiflcaci^n  y  replantaci6ii  de  las  eBpe(Aea 
forestales  nadonales  en  las  zonas  de  su  oiigen,  con  preferencla  a  toda  otra 
madera  en  los  dominios  del  Estado ; 

8.  Que  debe,  sin  p^dlda  de  momento,  nombrarse  una  comlsl6n  de  agr6nomoB, 
abogados  y  funclonarlos  de  la  lnspeccl6n  de  bosques  para  que  formulen  on 
proyecto  de  cddigo  de  aguas  y  bosques ; 

4.  Que  debe  soUdtarse  del  Estado  la  creacl6n  de  una  escuela  forestal  y  la 
agregacl6n  a  los  programas  de  lnstrucci6n  de  los  conoclmlentos  de  geografia 
y  economfa  forestal  m6s  Indlspensables  al  conoclmlento  de  esta  grandlosa 
fuente  de  rlqueza  nadonal;  y 

5.  Que  se  hace  necesarlo  buscar  el  concurso  de  las  naciones  vednas  para 
Inldar  desde  luego  la  mlsl6n  que  deberA  desempefiar  la  America  del  Sur  en 
la  satlsfacd6n  de  las  necesldades  forestales  de  la  Europa  en  la  construcd6n, 
en  la  Industrla,  en  el  oomerdo  y  en  la  ebanisterfa  y  bellas  artes. 


BL  TAMBtJ  Y  LA  MUERTE  DE  LAS  TACUARAS  EN  SUD-AM£RICA. 

For  A.  DE  WINKBLRIBD  BBRTONI, 

Aauncidn,  Paraguay. 

En  m&s  de  una  ocasi^n  capitalistas  extranjeros  envlaron  t^nlcos  al  Alto 
Paran&  para  estudlar  la  explotad6n  de  los  tacuarales  para  la  fabrlcad6n  de 
celulosa,  aprovediando  los  saltos  como  fuerza  motrlz.  Adem&s,  las  tacuaras, 
como  es  blen  sabldo,  son  de  mucha  apllcad6n  en  la  vida  del  campo,  en  toda 
le  regldn  del  Alto  Paran&,  entre  Gorrlentes  y  el  QualrA.  En  tal  estado  de 
cosas,  durante  la  estad6n  de  1913-14,  todos  los  tacuarales  que  poblaban  las 
riberas  dd  Rio  Paran&  florecen,  fructiflcan  y  mueren.  Una  vez  m&s  colndde  la 
fructlficacidn  de  las  bambus&ceas  con  una  gran  invasl6n  del  Tambd  comestible, 
0  sea  la  larva  de  la  mariposa  nocturna,  Mielohia  8merintha  (HUbm.),  hecho 
que  parece  ocultar  reveladones  curlosas  para  la  ciencla.  Ck>n  motive  de  las 
consultas  hechas  por  el  "  Museu  Paullsta,"  me  propongo  ocuparme  brevemente 
de  este  asunto  que  vengo  estudlando  desde  hace  afios. 

Oabeza  de  Yaca,  Saint  Hllalre  y  otros  de  la  antlgHedad  tratan  brevemente  del 
Tambtl  comestible  en  cuestl^n ;  pero  los  prlmeros  datos  biol6glcos  y  su  relad6n 
con  las  tacuaras,  en  que  vlve  la  larva,  son  los  observados  por  B.  Furtado  y 
ampllados  por  Miranda  Rlbelro,  en  A  I^avoura,  de  Rfo  Janeiro.  Hablendo 
yo»  ll^;ado  al  mlamo  resultado  que  estos  tlltlmos  autores  en  lo  que  se  refiere 
a  la  evolucl^n  de  la  larva,  omlto  por  hoy  los  detalles.  En  tres  espedes  de 
tacuara,  dyatev6,  takuarusti  {Bamhusa  guadua)  y  takuapf  (Meroatachys  fisiulO' 
8a),  observe  que  el  parAslto  es  la  larva  de  una  sola  especle  de  mariposas,  cuya 
determlnad6n  ha  sido  comprobada  tlltlmamente  por  Hampson,  el  m&s  grande 
espedallsta  sobre  ejemplares  de  Puerto  BertonL  No  hay,  pues,  raz6n  para 
creer  con  el  Sr.  M.  Rlbelro  que  pueda  haber  m&s  de  una  especle  para  las 
dlversas  tacuaras.  Ml  colega  y  amlgo,  R.  von  Iherlng,  en  un  redente  estudlo 
publlcado  en  "O  Estado  de  Sao  Paulo**  trata  tambito  de  la  mlsma  espede 
como  par&slta  de  un  Merotachys  (takuapf),  y  sus  observaclones  bloK^glcas 
concuerdan  con  las  mfa& 

No  s61o  en  la  antlgHedad,  slno  hoy  mlsmo,  la  larva  de  la  Mielobia  ameriwtha, 
o  tambtl  de  las  tacuaras,  es  muy  buscada  como  allmento  y  como  medlcamento, 
y  por  su  aspecto  y  escasez  de  vlisceras,  no  tlene  nada  de  repugnante.    Pero  es 
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rara  y  las  invasiones  coinciden  con  la  fructiflcacl6n  de  las  bambusdseas.  Los 
problemas  oscuros  son :  La  influencia  que  pueda  tener  el  par&sito  sobre  la  In- 
florescencia,  la  fructlflcacl^n  y  la  mtterte  total  de  la  planta  (si  tal  influencia 
existe) ;  el  porqu^  las  invasiones  se  suceden  con  tantos  afios  de  intervalo,  y,  por 
fin,  porqu^  en  afios  normales  las  plantas  de  tacuara  maduran  sin  fmctificar,  a 
pesar  de  ser  comnnmente  parasitadas  por  larvas  de  cole6pteros.  Segfin  Bur- 
meister,  esta  mariposa  es  capaz  de  largos  vuelos,  y,  como  las  tacuaras  fructifl- 
can  en  afios  diversos,  segfin  la  especie  y  region,  lo  l6gico  es  pensar  que  sea  el 
insecto  el  qne  viaja  en  bnsca  de  tacuarales  en  flor  y  que  en  este  estado  la  com- 
I>osici6n  de  la  planta  sea  m&s  favorable  para  la  nutrici6n  de  las  larvas.  Bn 
afios  normales  hall6  raras  larvas  en  Dyatev6  sin  flor,  pero  muy  poco  despu^s  de 
la  primera  invasi6n  que  he  obseryado.  En  cuanto  al  imago,  s6lo  lo  cac6  en 
tiempo  de  invasion  general.  Es  de  creer  que  cuando  no  hay  tacuaras  en  flor 
en  una  regi6n  la  mariposa  viaje  en  su  busca,  si  no  existe  algun  parftsito  o  epi- 
demia  que  se  encarga  de  reducir  rftpidamente  el  nfimero  de  ejemplares,  re  tiempo 
en  tiempo,  o  sea  el  dclo  que  ya  he  sefialado  en  otros  insectos.  Entre  los  enemigos 
naturales  del  tambfi  sefialo  a  las  aves  de  la  familia  Piddse  (ihpekfi),  y  el  mono 
oomfin  iCehua  fatuellua),  que  hemos  observado  dedicado  a  la  extracci6n,  agu- 
jereando  las  tacuaras  con  sus  poderosos  dientes.  La  invasi6n  de  ratas  no  ha 
coinddido,  en  P.  Bertoni,  con  la  floraci6n  de  las  tacuaras. 

Se  dice  que  nuestra  tacuara  comfin  {Bcimhusa  guadua )  florece  cada  SO  afios.  Bn 
esta  ocasi6n,  si  mal  no  recuerdo,  aconted6  con  27  6  28  afios  de  intervalo.  Todas 
las  plantas  y  casi  todos  los  canutos  estaban  parasitados,  y  las  larvas  terminaron 
su  evolud^n  con  la  muerte  de  la  planta.  Como  la  tacuara  grande  se  cria  en  las 
orUlas  de  los  rfos,  donde  el  suelo  es  generalmente  llmplo,  su  abundante  semilla 
germina  f&dlmente  y  se  repone  en  un  razonable  nfimero  de  afios  para  la  ex- 
plotad6n. 

No  pasa  lo  mismo  con  el  ultilfsimo  takuapf  (MeroBtachya  flsitUosa),  que  se 
crfa  en  un  medio  muy  distinto  y  lucha  con  grandes  diflcultades  para  reponerse. 
La  finica  floraci^n  general  de  que  tengo  notidas,  acaed6  en  la  estad6n  de 
1909-10,  un  par  de  afios  antes  que  la  tacuara  grande  y  el  takuaremb6.  La 
fructificacidn  ha  coinddido  tambito  con  una  gran  invasion  de  tambfi  en  todo 
como  el  Sr.  B^urtado  describe  de  la  takuara  kihs^  del  BrasiL  Lo  propio  que  en 
la  tacuara,  las  larvas  practicaron  un  agujero  eUptico  antes  de  transformarse  en 
crisdlida,  para  dar  salida  luego  a  la  mariposa  perfecta.  Lo  mismo  han  hecho  con 
la  pared  de  madera  algunas  larvas  que  aprision^  para  criar,  gracias  a  sus 
poderosas  mandlbulas,  si  tal  nombre  puede  darse  a  su  boca.  Las  mariposas  son 
bastante  variables  en  magnitud,  disefio  y  densidad  de  su  color  amarilleuto 
fundamental,  pero  pertenecen  a  la  misma  especie  que  observe  en  las  otras 
tacuaras,  como  lo  comprolX)  Mr.  Hampson  sobre  ejemplares  aut^ntlcos.  Es, 
pues,  exacta  la  determinad6n  que  oportunamente  dl  a  los  interesados. 

Para  creer  que  el  parfislto  pueda  Influir  en  apresurar  la  floracl6n  del  takuapf, 
seria  necesario  admitir  que  s61o  el  tambfi  tiene  tal  privilegio ;  para  mf  esto  no 
es  admisible,  primeramente,  porque  en  afios  normales  las  cafias  maduras  suelen 
estar  agujereadas  y  llenas  de  par&sitos  por  larvas  de  otros  insectos,  y  luego, 
porque  florecen  aun  las  plantas  sin  pardsitos. 

La  duraddn  de  la  vida  del  takuapf  parece  m&s  larga  que  la  de  la  tacuara  y 
m&s  atin  para  repoblarse  los  tacuapizales.  Furtado,  hablando  de  la  tacuara 
kihs€,  refiere  que  en  tacuarales  muertos  hace  mfts  de  40  afios,  hoy  lejos  de  re- 
ponerse, s61o  se  encuentran  raras  plantas  perdidas  en  la  male^a.  Al  observar 
lo  que  pasa  en  el  Alto  ParanA,  estoy  por  creer  que  aquf  va  a  pasar  la  misma 
ooea.  Pespute  de  la  muerte  dd  tacuapf,  he  tenldo  ocasU^n  de  recorrer  hasta  el 
Ihgatiml  (Matto  Grosso),  y  en  1913,  durante  unos  meses,  por  el  valle  dd  Rfo 
Mondafh,  todos  lugares  que  en  otros  tiempos  he  visto  poblados  de  densos 
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tacuapizales  y  hoy  reemplazados  por  otras  plantas  invasoras  de  la  misma 
familia.  Raros  grupos  y  plantaa  de  takuapf,  que  se  notan  acd  y  aculUU  tendr&n 
que  veneer  en  on  largufsimo  ntimero  de  afios  a  los  inyasoree  que  aliogaron  a  la 
mayorfa  de  las  plantltas,  pues  se  trata,  a  mi  yer,  de  uno  de  los  maravillosoB 
dclos  establecidos  por  la  naturaleea. 

A  peaar  de  que  he  descubierto  un  gorgojo  que  ataca  a  la  semlUa  de  takuapf, 
habfa  germinado  con  sobrada  abundancia  en  muchas  partes.  Los  obsUUmloe 
que  han  sobrevenldo,  son  los  slguientes:  En  la  regidn  del  Mondalh  y  en  los 
bajfos  del  interior,  las  escarchas  sorprendieron  a  las  plantitas  muy  tlemas, 
deJAndolas  aniqufladaa  Bn  otras  partes  la  semiUa  no  ha  podido  g^minar 
debido  a  la  espesa  capa  de  cafias  y  hojas  secas;  y,  en  la  mayor  parte  de  los 
cases  el  terrene  desalojado  por  el  takuapf  fu6  r&pidamente  cubierto  por  las 
plantas  invasoras,  que  cubren  completamente  el  suelo,  como  el  takuarembd,  ti 
pitlnga,  takuapf  (Olyra)  y  otras  plantas,  segdn  el  lugar.  De  suerte  que  el 
naturalista  que  hiciera  la  geograffa  botAnica  poco  despu^s  de  la  desapariddn 
de  un  tacuapizal,  se  verfa  obligado  a  hacer  notables  modificaciones  respecto  a 
las  plantas  predominantes  en  la  primera  categorfa  de  la  vegetacldn  de  los 
bosques  del  Alto  Parand. 

La  floracidn,  al  menos  de  algunas  especies,  se  ha  variflcado  por  regiones, 
comenzando  por  el  norte.  El  tacuaremlxS  fructifica  y  muere  poco  antes  que  la 
takuara  grande,  a  la  altura  de  Puerto  Bertoni,  pero  sucedi6  varies  aflos  antes 
en  la  costs  brasilera  del  Ouairft.  Adem&s,  la  muerte  del  takuaremb6  es  ate 
parcial  y  se  repone  f&cilmente  en  muchas  partes.  Del  takuapf,  takuaremb6  y 
dyatev6  se  ha  hallado  rarfsimas  cepas  en  flor  tambito  en  afios  normales.  Bn  el 
primero  fu^  seguida  de  la  muerte  y  no  not^  par&sitos. 

Las  tacuaras  en  cuestl^n,  que,  adem&s  de  la  perspectiva  de  explotacl6n  in- 
dustrial, son  de  innumerables  aplicaciones  en  la  vida  del  campo,  han  produddo 
abundante  y  fecunda  semilla  y  su  cultivo  es  econ^mico  y  facilfsimo.  Bn  tales 
condiciones,  con  una  medida  sencllla  se  hubiese  evitado  a  una  gran  region  de 
nuestro  pais  privarse  por  largos  afios  de  elementos  tan  titiles  y  logrado  antes 
bien  pnpagarlos  en  las  dem&s  comarcas,  fomentando  el  cultivo.  Al  Bstado 
f&dl  le  hubiese  side  acopiar  semilla  en  gran  cantldad  y  distribuirla  a  los  agri- 
cultores.  M  Departamento  de  Fomento^  ha  naddo  tarde  para  Unas  espedes. 
Bn  cuanto  a  la  tacuara  grande,  ^a  sorprendido  a  nuestra  ofldna  en  su  cuna, 
en  una  ispoca  de  cruel  lucha  y  con  un  presupuesto  tan  reduddo,  que  la  obUga  a 
postergar  sus  mejores  ideales  de  progreso.  El  mismo  descuido  se  observd  en 
la  Argentina  y  Brasil. 

Bzcusado  es  enumerar  las  conocidas  aplicadones  de  las  tacuaras,  tanto  en 
la  industria  como  en  la  vida  prActica  del  campesino.  EjU  cuanto  al  lado  dentf- 
flco,  es  mi  Intento  volver  sobre  el  asunto,  adn  muy  poco  conoddo. 
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FOREST  PROBLEMS  AND  ECONOMIC  DEVELOPMENT  IN  SOUTH 

AMERICA. 

By  RAPHAEL  ZON, 

Chiet  of  Forest  Investigatiom,  Forest  Service,  United  States  Department  of 

Agriculture. 

The  physical  conditions  of  South  America  clearly  indicate  that  her  great 
future  lies  not  so  much  in  manufacturing  industries  as  in  the  development  of 
her  agricultural,  timber,  and  grazing  resources.  South  America's  natural 
resources  form  the  basis  of  all  her  future  development;  their  conservation, 
therefore,  must  be  a  matter  of  great  national  concern.  Intelligent  utilization 
of  any  natural  resource  requires  an  intimate  knowledge  of  its  nature  and 
extent,  its  possible  uses,  and,  in  the  case  of  a  renewable  resource  such  as 
forests,  the  method  of  its  perpetuation.  This  means  the  application  of  scien- 
tific methods  to  the  study  of  these  resources.  As  has  already  been  demon- 
strated in  many  of  our  industries,  this  is  the  only  truly  practical  way  of  ap- 
proaching any  problem. 

Of  these  resources  the  forest  must  be  considered  among  the  most  important, 
both  because  of  its  extent  and  because  of  the  wealth  of  species  and  the  many 
valuable  by-products,  such  as  rubber,  dyestufb,  tannin,  and  other  substances 
which  are  derived  from  the  tropical  trees.  The  forest  area  of  South  America 
forms  about  88  per  cent  of  the  total  land  area  and  in  its  vastness  exceeds  any- 
thing known  in  North  America  or  any  other  continent,  with  the  possible  excep- 
tion of  the  Russian  taiga  in  Asia. 

Probably  in  no  other  country  in  the  world  do  there  exist  such  vast  possibili- 
ties for  forest  investigations  as  in  South  America,  which  has  forests  of  every 
kind,  from  the  moist,  damp  vegetation  of  the  Tropics  to  the  coniferous  forests  of 
southeastern  Brazil  and  of  the  Andes,  between  which  is  found  every  inter- 
mediate vegetation. 

To  show  how  the  application  of  the  science  of  forestry  may  be  helpful  in 
the  development  and  in  the  conservation  of  the  forest  resources  of  South 
America  it  is  necessary  first  to  understand  the  nature  of  the  problems  involved. 
The  forest  problems  of  South  America  are  intimately  bound  up  with  the 
function  of  the  forest — (1)  as  a  source  of  raw  material,  (2)  as  a  regulator  of 
stream  flow,  (8)  as  a  regulator  of  dimate,  and  (4)  as  an  object  of  sUvicultural 
management 

1.  AS  ▲  SOUBCE  OF  BAW  MATEBIAL. 

The  most  obvious  and  perhaps  the  most  important  function  served  by  the 
forest  is  to  supply  raw  materials  used  in  the  industries.  In  temperate  coun- 
tries wood  is,  of  course,  the  chief  material  produced,  its  by-products,  such  as 
turpentine,  bark  for  tannin,  or  sugar,  being  of  minor  importance.  In  tropical 
forests,  however,  the  by-iHroducts,  such  as  rubber,  dyestuffs,  and  tannic  acid, 
are  frequently  more  important  than  the  wood  itself. 

South  America  as  a  whole  is  deficient  in  coal  deposits  and  other  mineral  fuel 
and  possesses  only  a  limited  and  localized  source  of  water  power.  Wood, 
therefore,  must  be  not  only  the  chief  source  of  building  material,  but  also  the 
main  source  of  fuel  in  a  large  part  of  the  country. 

The  kind  of  wood  which  is  most  in  demand  at  the  present  time  for  general 
use  is  a  light,  strong,  easily  workable  timber  which  can  be  supplied  in  large 
Quantities  at  a  comparatively  low  price.    The  value  of  the  South  American 
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forests  depends  both  upon  the  number  of  spedes  which  can  be  fonnd  to  posseas 
such  properties  in  the  wood  as  will  render  them  useful  for  many  purposes  and 
upon  the  discovery  of  other  properties  whose  chief  value  will  lie,  as  in  the  case 
of  quebracho  or  Brazil  wood,  in  the  tannin,  dyestuff,  or  other  chemical  sub- 
stances needed  in  industries. 

It  would  seem,  therefore,  that  a  survey  of  the  forest  resources  of  the  country 
is  necessary,  together  with  a  thorough  study  of  the  different  species  composing 
her  forests  and  of  their  technical  properties.  The  tropical  forests  of  the  Philip- 
pine Islands  are  a  good  Illustration  of  the  wisdom  and  practicability  of  such 
a  study.  A  few  years  ago  they  were  considered  by  many  of  little  commercial 
value,  because  of  the  difficulty  and  costliness  of  logging  vast  areas  for  a  few 
valuable  species  that  might  be  found  scattered  through  them.  Closer  acquaint- 
ance with  the  species  and  a  study  of  their  properties  disclosed  the  fact  that  the 
forests  of  the  Philippine  Islands  and  the  entire  Indo-Malay  region  contain  a 
large  number  of  species,  originally  considered  forest  weeds,  which  possess  all 
the  qualities  of  the  temperate  hardwoods  that  are  so  extensively  used  for 
Interior  finish,  furniture,  and  similar  purposes.  The  discovery  of  a  large  num- 
ber of  such  species  made  profitable  the  exploitation  of  the  tropical  forests 
because  of  the  heavier  cut  per  acre,  and  placed  the  entire  tropical  forests  of 
the  Philippine  Islands  and  Indo-Malay  region  on  a  new  commercial  basis.  Even 
If  the  tropical  forests  of  South  America  should  never  become  the  source  of 
timber  supply  because  of  the  weight  of  the  wood  and  difficulty  of  lumbering, 
they  still  represent  an  enormous  wealth  because  of  their  richness  In  by-products. 
The  field  opening  out  In  the  study  of  the  commercial  value  of  the  different  by- 
products of  the  tropical  forests  is  of  almost  incalculable  extent  and  of  the 
highest  pecuniary  value.  The  Investigations  may  Include  the  study  of  the  prop- 
erties of  the  oils  contained  in  woods  and  in  the  bark  and  seeds,  of  the  tan- 
nins and  gums  and  their  marketable  supply;  of  seeds  and  fruits,  such  as 
Brazilian  nuts  or  sapucala  (Lecythls  ollarla) ;  of  Plassava  palm  fiber  for  the 
manufacture  of  brooms  and  brushes;  softwoods  for  the  manufacture  of  paper, 
matches,  etc. ;  of  bamboos  for  paper  pulp,  umbrella  handles,  sticks,  canes,  and 
fiber;  of  dyewoods  which,  before  the  discovery  of  the  cheaper  aniline  dyes, 
were  among  the  most  valuable  products  of  the  country ;  and  so  on. 

A  very  striking  example  of  the  value  of  scientific  research  In  the  exploitation 
of  natural  resources  Is  the  discovery  by  a  research  staff  at  Perladenlya,  Ceylon, 
of  wound  response  In  Hevea  rubber  trees,  a  genus  which  also  occurs  in  South 
America.  It  was  found  that  the  production  of  latex  Is  greatly  stimulated  in  the 
immediate  neighborhood  of  wounds,  so  that  by  continuing  to  tap  successively  on 
the  edge  of  existing  wounds  a  greatly  increased  yield  Is  obtained.  The  recent 
enormous  improvement  of  the  rubber  industry  in  the  East  and  the  high  yields 
obtained  are  largely,  if  not  entirely,  the  outcome  of  the  discovery  of  this 
simple  phenomenon  of  wound  response. 

The  direct  financial  results  secured  from  the  application  of  the  scientific  dis- 
coveries made  by  the  United  States  Forest  Service  fully  Justify  expenditures 
for  research  work  In  the  field  of  forest  utilization.  Thus,  through  the  work  of 
the  forest-products  laboratory,  the  solution  of  the  problem  of  prevention  of  sap 
staining  of  lumber  secured  a  saving  to  the  lumb^  Industry  of  over  $8,000,000 
annually;  pulp  and  paper  Investigations  within  recent  years  have  shown  the 
value  of  about  18  species  of  American  timber  for  the  manufacture  of  ground- 
wood  pulp ;  the  studies  In  the  distillation  of  hardwood  timber  showed  that  with 
no  increase  in  the  cost  of  equipment  or  operation  of  a  commercial  plant,  the 
yield  of  wood  alcohol  and  acetate  of  lime  may  be  increased  approximately  90 
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per  cent  and  15  per  cent  respectively.  One  company  which  adopted  the  new 
method  has  demonstrated  that  It  could  save  by  this  metho<l  ov^r  $40,000  a 
year.  The  data  secured  by  tests  of  the  mechanical  properties  of  » «K)d  are  being 
used  as  a  basis  for  grading  structural  timbers  for  a  revision  of  building  codes 
by  engineers  and  building  contractors  employing  structurnl  material,  and  in 
employing  the  proper  design  for  a  great  variety  of  products,  such  as  spokes, 
wheels,  boxes,  etc. 

If  forest  investigations  in  such  a  country  as  the  United  States  where  the  trees 
are  comparatively  well  known  and  have  been  for  a  long  time  used  in  various 
industries  are  capable  of  increasing  enormously  the  usefulness  of  the  woods 
and  the  products  that  may  l>e  derived  from  them,  how  much  greater  field  then 
exists  in  South  America  where  the  species  are  hardly  known  botanically? 

2.  AS  ▲  BBSULATOB  OF  BTEKAM   FLOW. 

The  function  of  the  forest  in  regulating  the  fiow  of  streams  is  second  in  im- 
portance only  to  its  function  as  a  producer  of  wood  and  other  raw  materials. 
On  the  one  hand,  it  prevents  such  calamities  as  floods,  erosion,  and  silting; 
and  on  the  other,  it  conserves  the  water  for  domestic  use,  irrigation,  power, 
and  navigation. 

It  is  now  a  matter  of  pretty  general  agreement  that  the  forests  in  a  moun- 
tainous country  are  conservers  of  water  for  stream  flow,  that  they  increase 
underground  storage  of  water  to  a  larger  extent  than  any  other  vegetable 
cover,  and  that  although  forests  can  not  prevent  floods,  which  are  produced 
by  exceptional  meteorological  conditions,  they  tend  to  lessen  their  severity 
and  destructiveness.  The  function  of  the  forest  is  undoubtedly  as  impor- 
tant in  South  America  as  in  any  other  country.  Mr.  Bailey  Willis,  as  a 
result  of  several  years  of  study  and  exploration  in  northern  Patagonia,  un- 
reservedly states  that  the  important  service  for  which  the  Andean  forests 
should  be  conserved  is  that  of  regulating  the  streams  which  flow  from  the 
Oordlllera  across  the  eastern  semiarid  region  of  central  Argentina.  They 
cover  the  mountain  ranges,  where  the  annual  precipitation  is  very  heavy, 
a  large  part  of  it  falling  as  snow.  Tlie  dense  growth  of  the  Andean  beeches 
and  cedar  protects  the  ground  and  prevents  the  rapid  run-off  in  the  streams. 
Bven  as  it  is,  there  are  great  floods  and  in  summer  corresponding  scarcity 
of  water;  but  if  these  forests  be  stripped  from  the  steep  slopes  of  the  Andes 
the  floods  will  be  greatly  aggravated,  and  the  waters  available  for  irrigation 
win  be  so  diminished  that  the  valleys,  which  should  become  the  seat  of  a 
dense  and  prosperous  population,  will  be  left  to  the  solitary  sheep  herder 
and  his  flocks. 

What  is  true  of  Argentina  is  equally  true  of  Chile.  Half  the  land  now 
cultivated  in  Ohile  is  watered  artificially,  and  much  of  the  land  waiting 
to  be  planted  must  be  irrigated  before  it  will  yield  profltable  crops.  From 
Ooqulmbo  to  the  Bio-Bio  River  the  extent  of  cultivated  areas  and  the  yields 
of  crops  depend  largely  on  the  supplies  of  water  for  irrigation.  A  begin- 
ning has  been  made  of  storing  water  and  of  constructing  engineering  works 
for  its  distribution.  Large  irrigation  projects,  in  most  cases  involving  stor- 
age dams  in  the  Andean  Valley,  would  make  available  for  crops  extensive 
areas  not  now  planted.  Although  many  of  the  streams  are  snow  fed,  the 
roggedness  of  the  mountain  slopes  makes  the  danger  of  erosion  and  the 
destruction  of  the  low-lying  fields,  in  case  the  forest  is  removed,  extremely 
great 
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In  dlscossiiig  the  water  power  of  the  Oordillera,  Mr.  Bailey  Willis  states 
again  that  the  effect  of  the  forests  in  regulating  the  flow  of  the  rivers  In 
the  Cordillera  is  equivalent  to  the  conservation  of  1,700,000  hors^ower, 
which,  in  view  of  the  industrial  future  which  the  region  will  have,  may 
be  capitalized  at  $170,000,000  gold.  In  the  valley  of  the  Bio  Negro  the 
Government  is  now  cfpending  many  millions  in  irrigation  works,  and  the 
lands  under  irrigation  are  valued  there  at  more  than  200  pesos  paper  per 
hectare.  That  development  is  founded  on  the  waters  of  the  river,  whi^ 
in  turn  d^;>ends  for  its  regular  flow  on  the  forests. 

Water  power  is  now  being  developed  in  numerous  places  also  in  Chile. 
The  amount  of  water  power  in  Chile  is  enormous,  and  in  the  absence  of 
mineral  coal  the  introduction  of  cheap  hydroelectric  power  is  essential  to 
the  development  of  manufacturing  industries  already  established  in  a  num« 
ber  of  centers;  and  the  forests  are  Just  as  indispensable  for  the  proper 
utilisation  of  this  enormous  water  power  as  for  irrigation  works,  yet  large 
areas  originally  forested  have  already  been  cleared  for  crops,  especially  in 
the  valleys.  As  a  result  of  lumbering  the  actual  forest  area  has  bemi  re- 
duced to  75,000  square  miles,  or  about  one-fourth  of  the  country. 

The  importance  of  the  forests  for  the  irrigation  and  water-power  inter- 
ests of  South  America,  as  well  as  for  the  control  of  floods,  makes  the  pro- 
tection of  all  critical  watersheds  a  matter  of  imperative  necessity.  No 
country  can  develop  a  sound  national-forest  policy  which  does  not  take 
into  account  the  protective  value  of  the  forests,  or  lacks  knowledge  of  where 
the  forests  are  located  or  the  extent  of  their  influence.  The  influence  of 
the  forests  upon  the  regulation  of  stream  flow  is  no  longer  a  theory.  The 
experience  of  the  old  European  countries— France,  Switsarland,  the  Tyrol — 
furnished  conclusive  proof  of  the  Effects  that  fbllow  forest  destruction  and 
the  enormous  expense  involved  in  attempting  later  to  correct  the  eviL  In 
the  United  States  of  North  America  the  service  which  the  national  forests 
alone  perform  in  the  conservation  of  water  for  irrigation  has  been  esti- 
mated at  $2,600,000  annually.  As  a  matter  of  fttct,  <me  of  the  main  pur- 
poses for  which  part  of  tte  public  domain  has  been  set  aside  as  national 
forests,  and  for  which  $11,000,000  have  been  appropriated  by  OongreM  fOT 
buying  private  forests,  Is  to  secure  flEivorable  conditi<ms  of  water  flow. 

t.  AS  ▲  IBOULATOB  OT  CLIMATE. 

The  forest  has  also  a  marked  influence  on  the  climate  of  the  area  occupied 
by  it  and  that  of  the  territory  in  the  lee  of  it. 

There  is  a  close  relationship  between  the  climate  of  the  country  and  the 
extent  and  distribution  of  its  forests.  On  a  continent  a  large  portion  of  which 
is  in  the  Tropics  and  which  abounds  in  low  land  smch  as  the  Amaaon  basia, 
the  part  which  forest  plays  in  the  dimate  and  the  salubrity  of  the  region  is 
of  vital  importance.  South  America  in  the  general  outline  of  its  contlnoit 
and  distribution  of  the  principal  mountain  ranges  resembles  very  closely 
North  America.  Like  North  America,  It  is  wide  in  the  north  and  narrows 
down  toward  the  south,  and  has  a  similar  arrangement  of  its  prindpai  western 
mountain  ranges ;  in  the  east  there  is  a  close  similarity  in  the  arrangement  of 
the  secondary  mountain  ranges;  thus,  the  Brazilian  hi^lands  correspond  very 
closely  to  the  Appalachian  Mountains  and  the  Guiana  Plateau  to  the  Canadian 
Plateau.  There  is  no  other  continent  on  which  the  climate  retains  a  maritime 
character  for  such  a  long  distance  from  the  shore  as  that  of  South  America 
between  lO""  of  northern  latitude  and  20**  of  southern  latitude,  and  from  the 
shores  of  the  Atlantic  to  the  eastern  foothills  of  the  Andes.    This  climate  is 
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without  doubt  due  to  the  prevailing  moist  easterly  winds  which  pass  over  the 
vast  forest  area  and  cause  most  of  the  rainfall.  There  are  many  reliable  indica- 
tions that  the  forests  in  the  path  of  the  prevailing  moist  winds  play  an  import- 
ant part  in  causing  the  moisture  to  be  carried  farther  into  the  continent. 
When  moisture-laden  winds  from  the  Atlantic  Ocean  reach  the  land  and  en- 
counter Irregularities,  they  are  cooled  and  begin  to  lose  part  of  their  moisture 
in  the  form  of  precipitation..  As  long  as  the  air  currents  remain  saturated 
with  moisture,  the  slightest  cooling  or  irregularity  of  the  land  that  causes 
them  to  rise  will  result  in  precipitation;  but  as  they  move  inland  and  become 
drier  the  remaining  moisture  is  given  ofP  with  difficulty  and  precipitation  de- 
creases. The  sooner  the  humid  air  currents  over  land  are  drained  of  their 
moisture  the  shorter,  of  course,  is  the  distance  from  the  ocean  over  which 
abundant  precipitation  falls.  If  precipitation  over  land  depended  solely  upon 
the  amount  of  water  brought  by  the  prevailing  winds  directly  from  the  ocean, 
rainfall  would,  of  course,  be  confined  to  a  narrow  belt  close  to  the  sea.  Not  all 
the  water  that  is  precipitated,  however,  is  lost  from  the  air  current  A  large 
part  of  it  is  again  evaporated  from  the  land  into  the  atmosphere.  The  moisture- 
laden  air  currents,  therefore,  soon  lose  the  moisture  wliich  they  obtain  directly 
from  the  ocean,  but  in  moving  farther  into  the  interior  absorb  evaporation  from 
the  land.  Hence,  the  farther  from  the  ocean,  the  greater  is  the  proportion  which 
evaporation  from  the  land  forms  of  the  air  moisture.  In  fact,  at  certain  dis- 
tances inland  practically  all  the  moisture  of  the  air,  or  at  least  as  great  a  part 
as  that  formed  originally  by  the  water  eva];)orated  from  the  ocean,  must  consist 
of  that  obtained  by  evaporation  from  the  land. 

It  has  been  shown  beyond  any  doubt  that  the  evaporation  from  a  vegetative 
cover,  especially  a  forest  cover,  Is  greater  than  from  a  water  surface  or  moist, 
bare  soil.  The  enormous  amount  of  moisture  which  a  forest  gives  off  into  the 
air  may  be  compared  to  clouds  of  exhaust  steam  thrown  into  the  atmosphere, 
and  must  necessarily  play  an  important  part  In  the  economy  of  nature.  The 
prevailing  easterly  winds,  taking  up  the  moisture  given  off  by  the  forests,  carry 
it  farther  into  the  interior,  and  thus  bring  about  a  more  uniform  distribution 
of  precipitation  over  the  continent.  This  effect  of  the  forests  in  the  path  of 
prevailing  winds  may  probably  be  found  in  the  case  of  the  forests  of  the  coastal 
plain  of  North  America,  which  lie  in  the  path  of  the  prevailing  moist  southerly 
and  southeasterly  winds  blowing  from  the  Gulf  of  Mexico,  and  probably  hold 
equally  true  in  the  case  of  the  forests  of  Sweden,  which  lie  in  the  path  of  the 
moist,  easterly  winds  of  Europe,  and  which,  therefore,  must  have  an  import- 
ant influence  upon  the  precipitation  of  the  countries  to  the  east  of  it 

A  well-known  meteorologist  (Woeikov)  has  shown  that  the  amount  of  water 
given  off  by  tropical  forests  into  the  atmosphere  is  enormous;  and  that  this 
evaporation  to  a  large  extent  explains  why  in  the  vast  tropical  forests  of  the 
Amazon  River  the  temperature  of  the  air  never  becomes  as  high  as  it  is  even 
in  middle  latitude.  According  to  Woeikov,  the  middle  and  upper  extensions  of 
the  Amazon  River  are  about  621  miles  from  the  Atlantic  Ocean  and  are  sepa- 
rated from  the  Pacific  Ocean  by  very  high  mountains.  At  such  great  distances 
from  the  ocean  and  so  dose  to  the  equator,  one  would  naturally  expect  to 
find  very  high  temperatures  and  great  dryness.  Yet  there  the  average  tem- 
perature of  the  warmest  month  and  the  absolute  temperature  maxima  are 
not  greater  than  at  the  sea,  and  even  not  as  high  as  the  temperatures  often 
experienced  in  middle  latitudes.  In  the  following  table  is  shpwn  the  tempera- 
ture and  relative  humidity  at  different  points  within  and  outside  of  the 
Amazon  River  Basin. 
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Temperature  and  relative  humidity  in  Amazon  River  Basin  and  at  points  on  or 

near  the  coast. 
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Woeikov  attributes  this  remarkably  moderate  temperature  of  the  Amazon 
RlTer  Basin  to  the  cooling  effect  of  the  forest  He  assumes  that  in  tropical 
countries,  covered  with  luxuriant  forest  vegetation,  the  rainfall  is  seldom  less 
than  about  50  inches  a  year.  So  thick  is  usually  the  mass  of  decayed  leaf 
litter  and  fallen  and  half-rotted  trees  in  the  forest  that  most  of  the  rainfall 
is  absorbed  by  the  soil,  and  only  a  small  portion  runs  off  from  the  surftice. 
Even  allowing  one-third  of  the  annual  precipitation  for  surface  run-off,  there 
is  still  transpired  by  the  plants  and  evaporated  by  the  soil  a  layer  of  watar 
about  40  inches  high.  About  35.5  cubic  feet  of  water  are  given  off  from  every 
10.7  square  feet,  and  in  the  evaporation  of  this  amount  of  water  006,500 
calories  of  heat  are  consumed.  It  is  self-evident  that  the  absorption  of  such 
enormous  quantities  of  heat  from  the  atmosphere  must  tend  to  moderate  the 
temperature  prevailing  in  the  Amazon  Basin. 

4.   AS    AN   OBJECl'  OF    8ILVICULTURAL   MANAGEMENT. 

Studies  of  the  commercial  value  of  the  South  American  timber  resources  and 
of  the  effect  of  forest  cover  upon  climate  and  stream  flow  will  provide  a  basis 
for  determining  the  national  economic  importance  of  South  America's  forest 
wealth.  There  still  remains,  however,  the  entirely  untouched  field  of  the 
actual  management  of  the  forests,  of  how  to  grow  and  care  for  the  forest, 
how  to  perpetuate  the  valuable  species  and  eliminate  the  inferior  ones,  and 
increase  in  general  the  productivity  of  the  forest  There  are  constantly  grow- 
ing fears  that  if  the  present  methods  of  cutting  quebracho  forests  are  not 
modified  and  measures  are  not  adopted  for  its  re-growth  there  will  be  little 
left  of  them  in  a  very  short  time.  The  same  is  true  of  the  greenheart  and  of 
the  mahogany,  of  the  Spanish  cedar  and  Parana  pine,  and  of  other  valuable 
South  American  species.  To  work  out  methods  of  proper  forest  management 
for  such  a  large  number  of  species  as  are  found  in  most  of  the  South  American 
forests,  one  must  not  only  know  them  botanically  but  must  also  know  their  life 
histories,  their  requirements  for  light,  soil,  and  moisture,  their  enemies,  and 
diseases.  This  is  a  field  in  which  practically  nothing  has  yet  been  done  in 
South  America.  Even  the  botanical  identity  of  some  of  the  commercial  woods 
is  not  fully  known,  still  less  their  distribution,  their  growth,  and  life  require- 
ments. Yet  the  climate  of  South  America,  at  least  of  the  Amazon  Basin, 
affords  the  most  wonderful  opportunity  for  growing  timber  crops  of  the  most 
valuable  kind.  In  such  a  climate  the  practice  of  forestry  in  the  Amazon  Val- 
ley could  bring  forestry  nearer  to  the  level  of  an  agricultural  crop  than  any- 
where else.  While  in  the  north  and  temperate  regions  It  takes  many  decades 
for  a  timber  tree  to  reach  usable  size,  In  the  moist  and  warm  climate  of  the 
Amazon  Valley  this  could  be  accomplished  within  probably  25  or  80  years. 

It  is  impossible  to  go  on  with  the  Improvements  of  the  forests  or  to  begin 
planting  pure  stands  of  some  valuable  species  and  overlook  the  danger  to  which 
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they  may  be  exposed  from  insect  depredations  or  attacks  by  fungous  diseases. 
Research  alone  can  render  us  prepared  against  such  depredations;  and  it  is 
only  when  the  life  history  of  the  insects  and  the  fungi  is  known  that  means 
are  found  for  combating  them. 

The  solution  of  the  forest  problems  outlined  here  can  not  be  accomplished,  of 
course,  in  a  year  or  two  years,  even  with  concentrated  efforts.  In  attempting 
such  investigations  it  must  be  borne  in  mind  that  a  narrow-minded  view  that 
$1  spent  on  Monday  should  produce  $2  on  Tuesday  is  an  unreasonable  one. 
The  time  taken  for  forest  research  to  show  a  monetary  profit  must  of  necessity 
depend  on  the  subject  dealt  with.  The  ultimate  gain  to  the  country  through  the 
appreciation  of  the  economic  importance  of  the  forest  and  the  adoption  of  ra- 
tional methods  of  forestry  has  been  amply  proved  in  Europe  and  the  United 
States  of  North  America.  The  adaptation  of  similar  methods  to  the  varying 
conditions  of  climate  and  vegetation  in  South  America,  wherever  they  can  be 
successfully  introduced,  is  a  matter  of  the  greatest  importance  from  a  financial 
standpoint,  and  expenditures  on  forest  research  are  more  than  Justified. 

Burope  and  the  United  States  also  point  out  the  way  to  approach  scientifically 
the  solution  of  the  forest  problems.  It  has  been  the  experience  of  all  the  coun- 
tries which  attempted  to  place  the  exploitation  of  their  forests  on  a  scientific 
basis  that  this  can  be  best  accomplished  only  by  means  of  forest  experiment 
stations.  Forest  experiment  stations  have  accomplished  for  the  science  and 
practice  of  forestry  what  the  agricultural  experiment  stations  have  accom- 
plished for  the  science  and  practice  of  agriculture.  If  the  experiment-station 
Idea  has  been  found  essential  in  the  study  of  agricultural  crops  which  are» 
as  a  rule,  plants  with  a  short  cycle  of  life  and  therefore  lend  themselves  to 
short-time  observations,  how  much  more  essential  is  the  experiment-station 
idea  in  connection  with  timber  trees  whose  life  cycle  extends  over  a  number 
of  decades  and  often  over  several  generations  of  men.  The  experiment-station 
idea  really  means  nothing  else  but  systematic  observations  over  a  long  period 
of  years  properly  recorded  and  properly  interpreted  by  an  especially  trained 
and  scientific  staff,  instead  of  sporadic  observations  without  any  system  or 
organization. 

The  forest  experiment  station  idea  is  not  a  new  one.  The  value  of  the 
systemic  organization  of  forest  research  work  was  officially  recognized  in  (Ger- 
many in  1870,  when  the  first  forest  experiment  station  was  established  in 
Baden,  in  connection  with  the  Polytechnikum  at  Garlsruhe.  Half  a  dozen  of 
the  German  States  followed  the  example,  instituting  main  experiment  stations 
in  connection  with  forest  schools,  and  branches  in  various  forest  districts.  The 
cost  to  the  German  Government  is  in  the  neightiorhood  of  $30,000  annually. 
The  work  done  is  intensely  scientific,  and  the  policy  of  forest  experiment  sta- 
tions is  steadily  growing  in  favor.  In  India,  where  the  work  of  research  has 
been  neglected  for  a  long  time,  the  need  for  scientific  investigation  has  now  been 
recognized  by  the  Government,  and  an  Imperial  Forest  Research  Institute  and 
Ck>llege  has  been  created  at  Dehra  Dun,  with  a  faculty  chosen  from  the  Imperial 
Forest  Service.  In  the  United  States  considerable  research  work  has  been 
done  in  connection  with  forest  problems.  The  beginning  of  real  investigative 
work  in  silviculture,  however,  must  date  from  the  establishment  of  the  first 
experiment  station  at  Flagstaff,  Ariz.,  in  the  summer  of  1908.  Advantages 
of  economy  and  greater  efficiency  in  conducting  investigative  work  in  silvicul- 
ture at  an  experiment  station  are  apparent  Under  the  old  system  of  conduct- 
ing investigative  worli,  assignments  to  an  extensive  area  were  usually  necessary, 
to  which  the  observer  could  devote  but  a  short  field  season.  Under  the  system 
of  forest  exi>eriment  stations,  specially  trained  men  are  permanently  assigned 
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-  to  a  given  region  with  which  they  have  an  opportunity  to  become  thoroughly 
familiar  and  therefore  are  capable  of  conducting  the  work  with  the  greatest 
effectiveness  and  least  expense.  Each  of  the  experiment  stations  is  allotted 
an  area  sufficient  for  the  proper  handling  of  short-period  experiments,  for  ex- 
periments requiring  a  number  of  years,  and  for  the  maintenance  of  large 
permanent  sample  areas  which  serve  as  mod^  typical  of  the  sUvicultoral 
region.  Such  areas  furnish  the  most  valuable,  instructive,  and  convincing 
object  lessons  for  the  public  in  general,  for  professional  foresters,  lumbamm, 
and  owners  of  forest  land,  and  especially  for  the  technical  and  administrative 
officers  of  the  national  forests. 

The  organization  of  tlie  forest  experiment  stations  made  possible  the  use  of 
uniform  methods  in  dealing  with  forest  problems.  General  problems  are 
treated  at  the  different  stations  simultaneously;  local  problems  in  the  r^on 
to  which  their  results  apply.  All  of  the  moditying  factors  which  enter  into 
the  results  of  experiments  are  measured  by  observations  covering  many  con- 
ditions and  years  and  are  thus  determined  once  for  all  with  the  greatest 
economy  and  the  least  duplication  of  work. 

The  stations  are  distributed  in  such  a  way  that  one  station  is  located  in 
each  of  the  silvicultural  regions  of  the  West  A  single  forest,  representing  as 
much  as  possible  the  conditions  typical  of  the  region,  is  selected,  and  a  portion 
of  this  area  set  aside  for  the  purposes  of  the  experiment  station. 

The  United  States  Forest  Service  is  now  maintaining  a  large  and  well- 
equipped  laboratory  in  forest  products  at  Madison,  Wis.,  three  forest  experi- 
ment stations  in  the  central  and  southern  Rockies,  two  in  the  Sierras,  one  in 
northwest  Idaho,  and  one  in  Oregon.  In  addition,  one  experiment  station  is 
being  maintained  in  Minnesota  in  cooperation  with  the  University  of  Minnesota. 

The  establishment  of  experiment  stations  and  inauguration  of  research  work 
in  forestry,  however,  is  impossible  unless  there  exists  some  forest  organization 
in  each  country  for  the  protection  and  administration  of  at  least  the  Govern- 
ment timber  resources.  Bcfoi*e  scientific  work  can  begin,  there  must  be  an 
awakening  of  public  opinion  to  the  importance  of  forest  protection  in  general, 
the  value  of  the  forests  to  the  Nation,  and  the  need  of  developing  better 
methods  for  their  perpetuation.  Unless  such  investigations  are  backed  up  by 
an  awakened  public  opinion,  and  there  are  various  Government  organizations 
which  can  utilize  the  discoveries  of  the  scientific  staff,  and  apply  them  to  the 
actual  exploitation  of  the  natural  resources,  the  investigations  will  remain 
largely  academic  without  any  practical  significance  and  will  accomplish  com> 
paratively  little  good.  Fortunately  for  most  of  the  South  American  countries 
much  of  their  timber  is  still  in  the  hands  of  the  Government,  and,  therefore, 
the  opportunities  for  developing  a  national  forest  s^rice  to  undertake  scientific 
investigations  in  the  various  forest  problems  are  good.  In  some  countries,  like 
Argentina  and  Ohile,  the  first  beginnings  in  this  direction  have  already  been 
made. 


SCIENTIFIC  FORESTRY  FOR  LATIN  AMERICA. 

By  HARRINGTON  MOORB. 

nCFOBTANCE  AND  MEANIKG  OF  FOREST  C0N8EBVATI0N. 

The  importance  of  conserving  the  forests  hfUB  been  demonstrated  by  the  ex- 
perience of  all  nations.    It  may,  tlierefore,  be  accepted  that  every  enlightened 
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nation,  as  soon  as  it  sees  its  forests  in  danger  of  destruction,  will  take  stqps 
to  avert  this  danger. 

Conserving  tlie  forests  does  not  mean  reserving  them  from  «se;  it  means 
perpetuating  them  by  wise  use.  Tliis  means,  briefly  expressed,  treating  the 
forest  as  a  growing  crop  instead  of  as  a  mine  which,  when  exhausted,  is 
abandoned.  The  old  trees  are  cut  in  such  a  way  that  the  land  becomes  re- 
stoctced  naturally  with  young  trees,  which  are  allowed  to  grow  until  they 
in  their  turn  are  ready  to  cut  and  to  restock  the  land ;  if  the  land  does  not 
become  restocked  naturally  it  is  restocked  artificially.  Forest  conservation  is 
necessary  only  on  land  unsuited  to  agriculture,  because  ordinary  farm  crops 
are  generally  more  valuable  than  trees,  except  for  certain  very  rapid-growing 
and  valuable  trees. 

WHEN  TO  BEGIN   FOBEST  CONSERVATION. 

The  time  to  start  wise  use  of  the  forests  is  in  the  early  stages  of  the  demand 
f<Hr  forest  products,  before  the  destruction  has  proceeded  too  far.  The  damage, 
once  done,  is  costly  and  sometimes  impossible  to  repair.  In  steep  mountains 
the  destmction  of  the  fiorests  permits  the  rains  to  wash  away  the  soil 
which  was  held  in  place  by  the  trees  and  in  which  the  trees  grew ;  therefore,  in 
such  places  the  forest  can  not  be  replanted  for  there  is  no  soil  in  which  it 
can  grow.  Parts  of  the  French  Alps  and  the  Karst  region  of  Austria  are  ex- 
amples of  this  kind  of  destruction.  In  less  steep  places,  where  the  soil  remains 
after  the  forest  is  destroyed,  it  is  still  extremely  difficult  and  expensive  to 
reestablish  the  forest  for  the  hmd  becomes  overgrown  with  dense  bushes, 
rank  weeds,  or  coarse  grass  which  ^ectively  prevent  the  growth  of  trees,  and 
which  can  be  eradicated  only  at  prohibitive  expense.  In  the  northern  part  of 
the  Sierra  Nevada  Mountains  of  the  western  United  States  there  are  thousands 
of  hectares  of  brush  land  whidi  was  formerly  covered  with  valuable  forests. 
Ib  the  Phil^ipiDe  Islands  a  large  proportion  of  the  land  which  was  once  for- 
ested is  now  covered  with  the  coarse  and  worthless  "Oogon'*  grass,  whidi 
keeps  out  not  only  the  forests  but  the  fiirms  because  of  the  difficulty  with 
which  it  is  eradicated.  Hence  the  best,  and,  in  many  cases,  the  only  time 
when  a  forest  can  be  cut  in  such  a  way  that  the  land  will  be  restocked  with 
a  new  forest  is  at  the  first  cutting. 

It  is  therefore  of  the  utmost  importance  to  begin  at  the  earliest  possible 
moment  to  learn  how  to  properly  cut  the  forests.  Bnergy  and  money  spent  for 
this  purpose  now  is  but  a  small  fraction  of  that  which  will  otherwise  be  needed 
later.  The  necessity  for  undertaking  forest  conservation  somi  is  increased  by 
the  length  of  time  required  to  develop  effective  methods  of  managing  the  for- 
ests. These  methods  can  not  be  learned  in  a  few  weeks  or  months,  but  require 
years.  They  can  not  be  copied  except  in  a  general  way,  from  other  forestry 
practicing  countries,  but  must  follow  the  acquisition  of  knowledge  concerning 
the  life  history  and  requirements  of  the  individual  species  of  trees  and  of  the 
forest  as  a  whole.  One  may  learn  certain  broad  principles  from  other  coun- 
tries, and  a  few  fundamental  laws,  but  only  a  f^w,  because  the  laws  governing 
tree  growth  are  but  little  known.  Nevertheless,  it  is  well  to  use  what  the  older 
forestry-practicing  countries  have  to  offer,  provided  one  does  not  imagine  that 
in  so  doing  he  is  solving  the  problems  of  his  own  country.  He  is  merely  making 
a  beginning  by  preparing  himself  to  undertake  their  solution. 

BELATION  OF  FOBESTBY  TO  SCIENCE. 

The  practice  of  forestry  rests  upon  scientific  knowledge  of  the  trees  and 
their  environment,  Just  as  the  practice  of  medicine  rests  upon  scientific  knowl- 
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edge  of  man  and  his  environment.  Therefore,  since  the  practice  follows  the 
development  of  the  science,  It  Is  necessary  first  of  all  to  emphasize  the  scientific 
side  of  forestry.  It  is  well  to  realize  at  the  outset  that  scientific  work  in  for- 
estry goes  far  deeper  and  Is  more  complex  than  has  hitherto  been  supposed. 

The  dependence  of  forest  practice  upon  scientific  discoveries,  and  Inciden- 
tally the  financial  gain  which  these  discoveries  sometimes  yield,  may  be  illus- 
trated by  an  actual  case.  In  the  forests  of  western  white  pine  in  the  northern 
Uocky  Mountains  the  foresters  were  leaving  25  per  cent  of  the  total  stand  in 
order  to  insure  natural  reproduction  of  the  valuable  white  plna  This  in- 
creased the  difficulties  of  the  lumberman,  because  the  less  he  cuts  from  a  giv^i 
area  the  more  it  costs  to  secure  a  given  quantity  of  lumber.  It  also  meant  the 
leaving  on  each  hectare  of  approximately  $52  worth  of  timber  which  would 
probably  decay  or  blow  down  before  it  could  be  utilized  at  a  second  cutting  of 
the  same  land. 

This  involved,  therefore,  a  loss  of  $52  per  hectare  to  the  owner — In  this  case 
the  Government.  When  western  white  pine  had  been  studied  a  few  years,  it 
was  found  that  there  was  an  abundance  of  seed  in  the  moss  under  the  forest — 
seed  which  did  not  germinate  while  the  parent  trees  were  still  standing,  but 
sprang  up  as  soon  as  the  forest  was  cut  This  discovery  made  it  unnecessary 
to  leave  so  many  seed  trees.  Now  only  10  per  cent  of  the  stand  Is  left  to  make 
sure,  and  the  remainder  is  cut.  In  this  case  science  has  shown  a  difl^erent  and 
better  method  of  cutting,  and  incidentally  increased  the  revenue  from  these 
forests  by  about  $35  per  hectare. 

Scientific  work  should  be  started  as  soon  as  there  is  a  forest  organization, 
even  though  this  organization  consists  of  but  two  or  three  men.  In  tropical 
forests  it  is  of  far  more  importance  to  start  scientific  work  early  than  in  tem- 
perate forests.  The  reason  is  that  in  tropical  forests  it  takes  much  longw  to 
secure  Ihe  growth  data  required  in  forest  management  Since  tropical  treee 
generally  do  not  show  annual  growth  rings  as  do  trees  in  temperate  regions, 
it  is  Impossible  to  determine  their  age  by  the  commonly  used  method  of  count- 
ing rings  on  the  stump.  The  only  method  of  determining  growth  in  tropical 
forests  is  by  means  of  permanent  sample  plots  on  which  the  growth  of  the  trees 
is  determined  by  accurate  measurements  at  intervals  of  five  years  or  less.  This 
method  has  been  used  successfully  in  the  Philippine  Islands  and  is  described 
In  the  Philippine  Journal  of  Science,  section  A,  volume  9,  Nos.  5  and  6,  1914. 
Since  this  method  takes  time  it  is  of  the  utmost  importance  to  establish  the 
sample  plots  as  soon  as  possible.  These  plots  should,  of  course,  cover  a  wide 
range  of  conditions  in  regard  to  the  size  of  the  trees,  species  of  trees,  and  soiL 

COOPERATION    BETWEEN    FORESTERS   AND    BOTANISTS. 

A  large  part  of  the  early  work  will  be  botanical,  because  of  the  large  num- 
ber of  trees  and  other  important  plants  which  must  first  of  all  be  described  and 
named.  Ck>(^)eration  with  some  botanical  institution  is  therefore  essentiaL 
Fortunately  South  America  has  already  done  excellent  work  in  botany,  and  has 
several  botanical  gardens  which  are  famous  throughout  the  world.  Coopera- 
tion between  these  botanical  institutions  and  the  forestry  organizations  will  be 
of  value  to  both.  The  foresters  during  their  reconnaissance  of  the  forests  col- 
lect specimens  formerly  unknown,  therdby  adding  to  the  botanical  knowledge 
and  enriching  the  collections,  while  the  botanists  render  invaluable  assistance 
to  the  foresters  by  describing  and  classifying  for  them  the  trees  and  plants 
which  they  must  know.  An  example  of  the  mutual  benefit  of  this  cooperation 
may  be  seen  in  the  Philippine  Islands  in  the  Joint  work  of  the  bureau  of  science 
and  the  forestry  department.  The  progress  made  by  these  two  organizations 
has  been  remarkable. 
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DEVELOPMENT  OF  SCIENTIFIC  F0BE8TBY. 

The  scientific  work  of  forestry  must,  like  everything  else,  develop  gradually 
from  lower  to  higher  forms.  A  country  taking  up  forestry  for  the  first  time 
can  not,  as  a  rule,  take  up  the  work  in  the  stage  of  development  reached  by 
the  older  forestry-practicing  countries,  although  It  may  profit  by  the  experience 
of  tliese  countries  to  shorten  the  time  of  development  For  convenience  the 
development  of  scientific  work  In  forestry  may  be  divided  Into  three  stages. 
But  we  must  not  think  of  these  stages  as  sharply  delimited.  One  stage  begins 
before  the  work  of  the  preceding  stage  Is  half  finished,  and  the  third  stage 
generally  starts  while  some  work  under  the  first  stage  Is  still  going  on. 

Stage  of  observations, — ^The  first  stage  may  be  called  the  stage  of  obser- 
vations. This  occurs  when  practically  nothing  is  known  of  the  forest,  either 
about  the  life  requirements  of  the  trees  or  about  the  climatic  and  soil  factors 
which  control  the  forest.  Every  forester  and  every  botanist  who  goes  into  the 
woods  finds  something  new.  Their  observations  are  generally  only  incidental 
to  the  other  work,  such  as  the  classification  of  species  and  the  location  of  the 
more  Important  bodies  of  timber.  Occasionally  some  Information  is  gathered 
independently  of  other  work  In  the  course  of  a  short  general  study,  usually 
undertaken  without  much  plan.  AU  these  observations,  fragmentary  and  un- 
related though  they  be,  are  none  the  less  valuable.  In  British  India,  until  a 
short  while  ago,  practically  all  of  the  information  concerning  the  life  history 
of  the  forest  came  from  the  obsen-ntions  secured  by  forest  oflacera  while  draw- 
ing up  plans  of  management  or  in  the  course  of  their  other  work  In  the  torest. 
In  the  United  States  a  large  part  of  the  accumulated  information  on  which  the 
management  of  the  forests  is  based  to-day  comes  from  Incid^ital  observations. 

An  example  will  illustrate  these  observations.  The  reproduction  of  species 
A  is  found  only  under  shade ;  that  of  species  B  only  In  openings.  If  species  A 
is  the  more  valuable  of  the  two,  the  cutting  should  be  so  arranged  that  some 
shade  be  left  to  insure  the  reproduction  of  species  A;  If,  on  the  contrary, 
species  B  is  more  valuable,  the  cutting  should  leave  openings  in  which  species 
B  can  reproduce. 

Thus  these  observations  supply  a  basis  for  working  out  methods  for  cutting 
the  forest.  These  methods  wiU,  of  course,  not  be  the  best  ones  possible,  but 
if  made  conservative  will  allow  the  use  of  the  forest  resources  without  de- 
struction of  the  forest.  They  can  gradually  be  improved  as  increasing  scientific 
work  gives  increasing  information. 

It  is  therefore  of  the  utmost  importance  that  every  man  who  enters  the  woods, 
whether  he  be  forester  or  botanist,  should  keep  his  eyes  open  and  his  mind  con- 
stantly on  the  alert  to  see  and  correlate  everything  which  may  possibly  have  a 
bearing  upon  the  life  of  the  forest  as  a  whole  or  on  the  life  of  the  individual 
trees  which  make  up  the  forest.  It  Is  of  almost  equal  importance  that  all  ob- 
servations, deductions,  and  hypotheses  be  written  down  fully  without  delay ;  for 
it  is  only  when  one  puts  pencil  to  paper  that  one's  thoughts  become  clarified 
and  that  one  sees  new  factors  and  relationships  which  otherwise  would  have 
been  overlooked.  Furthermore,  each  man  should  feel  it  his  duty  to  periodically 
work  over,  digest,  and  correlate  his  notes  and  to  publish  the  resulting  facts  and 
conclusions  in  clear  readable  form,  so  that  his  observations  will  be  perma- 
nently recorded  and  made  available  to  others. 

The  making  of  observations  should  be  not  only  a  stage  In  the  development  of 
scientiflc  forestry,  but  a  permanent  part  of  a  forester's  life.  In  the  early  stages 
observations  must  be  relied  upon  for  the  bulk  of  the  Information  needed  In 
handling  the  forests ;  in  the  later  stages  observations  serve  to  suggest  improve- 
ments in  methods,  new  lines  of  research,  and  also  to  maintain  that  alertness  of 
eye  and  brain  which  is  so  necessary  to  a  forester. 
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Stage  of  special  studies. — ^The  second  stage  Is  that  of  the  special  studies 
which  are  undertaken  after  a  reconnaissance  of  the  forest  resources  has  began 
to  give  some  idea  of  wliat  the  forests  contain  and  of  which  trees  are  likely  to  be 
valuable.  This  stage  overlaps  the  first  in  that  it  starts  while  incidental  observa- 
tions are  still  supplying  the  bulk  of  the  scientific  information.  The  chief  dis- 
tinction is  that  the  special  study  represents  a  definite  effort,  thought  out  and 
planned  beforehand,  toward  securing  certain  desired  facts,  while  observations 
under  the  first  stage  are  generally  only  incidental  to  other  work  or  are  merely 
rough  studies  without  definite  plan.  The  special  study  is  therefore  an  advance 
from  haphazard  to  systematic  acquisition  of  data. 

The  work  characteristic  of  this  stage  is  the  special  study  of  an  important 
tree  species  or  forest  association  carried  on  by  one  or  more  men  who  are  in  the 
field  during  one  or  two  seasons  for  this  special  purpose.  These  men  are 
attached  to  a  central  oflSce,  in  which  they  work  up  their  reports,  and  are  sent 
wherever  the  desired  study  is  needed,  even  though  it  may  be  at  a  great  distance 
from  the  central  ofiice.  For  example,  suppose  you  want  to  know  how  to  cut 
quebracho  trees  in  such  a  way  as  to  insure  a  permanent  supply  of  this  valuable 
wood  instead  of  allowing  indiscriminate  cutting,  which  sooner  or  later  will  prob- 
ably exhaust  the  supply  forever.  You  send  a  party  of  trained  men,  or  one 
trained  man  in  charge  of  a  party  of  students,  into  the  quebracho-producing 
regions  to  make  a  special  study  of  this  tree.  He  finds  out  all  he  can  about  the 
requirements  of  the  tree  in  regard  to  soil,  moisture,  and  light;  whether  it 
grows  naturally  on  rich  or  on  poor  soils,  whether  it  requires  much  or  little 
moisture,  whether  it  can  live  under  the  partial  shade  of  other  trees  or  must 
have  full  sunlight  He  studies  the  reproduction  of  the  tree  as  much  as  his 
time  and  facilities  permit ;  he  learns  as  much  as  he  can  about  the  quantity  of 
seed  which  trees  of  different  sizes  bear,  the  fertility  of  the  seed,  distance  it  is 
disseminated,  and  agencies  of  dissemination  (wind  or  animals,  etc),  frequency 
of  heavy  seed  years,  and  the  conditions  necessary  for  the  seed  to  germinate  and 
the  young  trees  to  become  established.  He  also  secures  as  much  data  as  pos- 
sible on  the  rate  of  growth  of  individual  trees  and  stands ;  this  he  can  obtain 
only  if  the  tree  makes  annual  growth  rings,  otherwise  he  must  establish  sample 
plots  and  forego  the  growth  data  until  these  plots  can  be  remeasured.  He 
must  also  determine  the  dangers  and  injuries  to  which  the  tree  is  or  may  be 
exposed ;  what  are  its  fungus  and  insect  enemies  and  the  extent  of  the  damage 
they  cause;  whether,  when  the  overhead  canopy  is  removed,  the  trees  of  the 
second  story  will  die,  as  in  the  case  of  the  dipterocarp  forests  in  the  Philippine 
Islands ;  ^  or  whether  the  trees  which  may  be  left  for  seed  will  be  overthrown 
by  the  wind ;  the  likelihood  and  effect  of  fire ;  and  any  other  dangers  to  which 
the  forest  may  he  exposed.  He  should  also  determine,  as  far  as  possible, 
whether  the  stand  is  even-aged ;  that  is,  whether  all  the  trees  are  of  roughly 
the  same  age  (within  20  to  50  years  in  mature  stands)  or  whether  trees  of 
all  different  ages  grow  mixed  in  together. 

All  the  information  above  mentioned,  and  more  besides,  is  indispensable  in 
the  development  of  proper  methods  of  using  the  forest.  Until  natural  repro- 
duction and  all  the  factors  related  to  it  are  understood,  how  is  it  possible  to 
cut  the  forest  in  such  a  way  as  to  be  sure  of  securing  natural  r^roduction  of 
the  desired  species?  It  is,  of  course,  impossible  within  the  limitations  of  a 
special  study  to  learn  everything,  or  even  more  than  a  small  fraction  of  the 
information  necessary  for  the  most  effective  handling  of  the  forest  The 
special  study  will,  however,  permit  the  development  of  methods  infinitely  better 
than  unregulated  cutting  or  than  regulated  cutting  without  information. 


1  Brown,  W.  H.,  and  Mathews,  D.  M.,  "  Philippine  dipterocarp  forests,**  Philippine 
Journal  of  Science,  vol.  9,  sec.  A,  Nos.  6  and  6,  1914. 
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During  the  stage  of  special  studies  there  may  be  established  a  research 
institute,  as  at  Dehra  Dun  in  British  India.  If  this  is  near  a  forest,  part  of  its 
work  will  be  that  of  an  ezp^iment  station,  and  to  all  intents  and  purposes 
the  research  institute  may  be  considered  as  an  experiment  station.  But  the 
bulk  of  the  work  still  consists  of  special  studies  in  one  locality  or  another, 
often  at  great  distances  from  the  institute.  For  this  reason  the  establishment 
of  a  research  institute  may  be  considered  as  a  transition  between  the  special 
studies  and  the  stage  of  experiment  stations,  possessing  some  of  the  characters 
of  both  stages,  but  belonging  chiefly  to  that  of  the  special  studies. 

All  the  data  secured  by  observations  and  special  studies  should  as  soon  as 
possible  be  brought  together,  worked  over,  and  built  into  monographs  or  other 
suitable  publications  covering  the  different  species  or  forest  associations.  These 
publications  represent  the  sum  of  information  to  date,  but  do  not  by  any  means 
signify  that  the  information  is  complete.  They  merely  bring  it  together  into 
a  form  which  insures  its  fullest  use  by  those  who  need  it  most  (the  men 
managing  the  cutting  in  the  forest)  and  which  will  stimulate  the  collection  of 
additional  data  by  showing  the  phases  in  which  the  present  data  is  weak  or 
lacking. 

Stage  of  eaperiment  stations. — ^The  third  and  final  stage  is  the  stage  of  the 
experiment  stations.  Only  when  this  stage  is  reached  can  true  scientific  re- 
search in  forestry  be  carried  on.  The  observations  and  general  studies  serve  a 
valuable  purpose  and  are  not  to  be  disparaged,  but  can  under  no  conditions 
take  the  place  of  experiment  stations. 

The  establishment  of  experiment  stations  marks  the  change  from  studies 
which  ascertain  the  nature  of  the  phenomena  and  find  a  few  readily  nnd«> 
stood  causes  to  research  which  aims  to  discover  the  deeper  causes  and  to 
establish  the  fundamental  laws  governing  the  forest 

Advantages  of  emperimeni  statUms.'-The  experiment  stations  have  many 
advantages  over  the  special  studies,  some  of  the  more  important  of  which  are 
as  follows : 

(1)  Economy:  The  special  studies  often  require  heavy  traveling  expenses, 
particularly  when  they  must  be  carried  on  at  oome  distance  from  headquarters, 
and  must  cover  large  areaa  This  expense  is  avoided  by  experiment  stations 
located  In  the  regions  to  be  studied. 

(2)  Efficiency:  It  oftens  happens  that  in  writing  up  a  report  on  a  special 
study  some  of  the  data  Is  found  to  be  insufficient  or  unsatisfactory.  With  the 
experiment  stations  such  deficiencies  can  easily  be  remedied  because  the  in- 
vestigator is  constantly  near  his  forest 

(8)  Familiarity  with  the  forest  problems  of  a  region  is  increased  by  having 
a  man  permanently  assigned  to  the  region. 

(4)  Permanence  and  continuity  of  work  is  insured  by  experiment  stations. 
This  is  probably  the  greatest  advantage  of  all  in  that  it  gives  an  opportunity 
for  securing  data  obtainable  in  no  other  way.  It  enables  the  making  of  con- 
tinuous records  all  the  year  round  and  year  after  year  covering  the  factors 
which  control  the  life  of  the  forest  These  records  are  of  fundam^ital  im- 
portance for  the  science  upon  which  effective  forest  management  must  be  based. 
Furthermore,  permanent  work  in  a  single  locality  permits  the  installation  of 
delicate  instruments  which  can  not  be  carried  about  on  the  special  studies,  and 
affords  opportunity  for  the  experimenter  to  devise  and  try  out  instnmients  of 
his  own.  This  allows  the  measurement  and  study  of  important  factors  which 
would  otherwise  remain  unknown. 

These  are  the  immediate  advantages  which  the  experiment  stations  give  In 
the  scientific  work  itself  without  mentioning  the  saving  of  money  afterwards 
when  the  results  are  applied  to  the  management  of  the  forest. 
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When  to  establish  experiment  stations. — ^The  advantages  of  experiment  sta- 
tions make  it  advisable  to  undertake  tliem  at  the  earliest  possible  moment, 
but  not  blindly  or  with  undue  haste.  They  must  be  the  natural  outgrowth  of 
an  appreciation  of  the  value  of  scientific  work  and  of  a  demand  for  such  work. 
Progress  will  be  more  substantial  and  more  rapid  In  the  long  run  If  the  experi- 
ment stations  are  established  later,  when  their  function  Is  properly  under- 
stood, than  If  they  are  established  Immediately  and  not  given  the  necessary 
support.  Before  experiment  stations  can  be  established  there  must  be  a 
reasonable  amount  of  Information  concerning  the  forest  resources  and  where 
these  resources  are  located.  This  information  will  be  furnished  by  the  rousrh 
reconnaissance  of  the  forest,  which  is  one  of  the  first  steps  in  undertaking 
forestry.  The  problems  must  also  have  begun  to  crystallize  as  a  result  of  the 
data  secured  by  observation  and  by  special  studies.  Otherwise  It  Is  Impossible 
to  select  the  proper  location  for  a  station  or  to  decide  upon  the  work  which 
it  should  do.  It  is  also  necessary  that  men  trained  in  research  work  and  with 
a  broad  conception  of  scientific  forestry  be  available  for  assignment  to  the 
stations. 

Establishment  of  experiment  stations. — Once  the  establishment  of  experiment 
stations  has  been  decided  upon,  as  it  inevitably  must  be  by  every  nation  which 
intends  to  secure  permanently  the  full  value  of  Its  forest  resources,  three  main 
questions  come  up  for  consideration:  (1)  The  location  of  the  stations;  (2) 
the  character  of  work  and  equipment ;  (3)  organization  and  personnel.  Bach 
of  these  questions  will  be  considered  separately. 

(1)  Location  of  experiment  stations:  The  choice  of  location  for  an  experi- 
ment station  Is  an  Important  matter  requiring  serious  thought,  for  on  the 
location  of  the  station  depends  a  large  measure  of  its  opportunity  for  worlc 

The  first  consideration  is  the  forest  region.  Other  things  being  equal,  the 
choice  should  fall  upon  the  region  In  which  the  forests  present  the  most  diffi- 
cult problems  in  natural  reproduction,  in  tree  planting,  and  In  other  matters  of 
Importance  in  forest  management.  The  region  should  also  be  one  possessing 
resources  for  which  there  is  now,  or  soon  will  be,  an  active  demand. 

The  second  consideration  is  accessibility.  The  station  should  be  placed  as 
near  as  possible  to  lines  of  transportation,  either  railroads  or  navigable  streams. 
Otherwise  the  cost  of  bringing  in  building  materials,  equipment,  and  provisions 
will  be  very  high.  Furthermore,  we  must  remember  that  the  men  asslgn<Hl 
to  the  experiment  stations  must  live  there  permanently  the  year  long  and 
year  after  year,  with  their  wives  and  children.  No  man  with  the  high  degree 
of  education  necessary  for  this  work  will  bury  himself  permanently  In  an 
Inaccessible  wilderness;  even  though  he  were  willing  to  do  so,  he  could  not 
accomplish  good  work,  because  high-grade  scientific  work  requires  contact  with 
other  scientific  minds. 

The  third  consideration  is  the  i)ossession  or  absolute  control  of  a  suflldent 
area  of  typical  forest  to  use  In  experimentation.  This  area  should  Inclnde, 
as  far  as  possible,  all  the  Important  kinds  of  forests  of  the  region,  and  should 
be  within  a  reasonable  distance  of  the  station.  Since  all  tlie  Important  kinds 
of  forest  may  not  occur  near  the  station,  it  may  be  necessary  to  reserve  or 
secure  other  areas  at  greater  or  less  distances  from  the  station. 

(2)  Character  of  work  and  equipment:  Of  first  Importance  in  the  character 
of  the  work  of  .the  experiment  stations  is  the  point  of  view  regarding  tlie 
work.  It  is  necessary  to  choose  at  the  outset  between  two  widespread  and 
conflicting  points  of  view.  The  first  Is  that  of  the  world  at  large — that  re- 
search must  aim  at  solving  some  definite  need,  research  must  be  practical  and 
must  show  results.  The  second  point  of  view  Is  that  of  the  scientist,  who 
believes  that  research  should  seek  fundamental  knowledge  rather  than  attempt 
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to  satisfy  a  specific  need.  His  motives  are,  however,  Just  as  altruistic  as  those 
of  the  men  who  hold  the  first  point  of  view,  in  that  he  sees  the  benefit  to  the 
world  at  large  which  fundamental  knowledge  brings. 

Both  points  of  view  aim  for  progess,  the  chief  difference  being  that  the 
first  seeks  for  immediate  returns  and  tends  toward  superficiality,  whereas  the 
second  goes  deeper  and  seeks  the  knowledge  which,  though  It  may  bring  no 
returns  at  present,  lays  the  foundation  for  far  greater  returns  in  the  future. 
The  moving  spirit  of  the  second  point  of  view  has  been  admirably  expressed 
by  Prof.  R.  S.  Lillie,  in  Science  for  April  16,  1915,  In  a  paper  which  should  be 
read  by  all  foresters  undertaking  scientific  work.  Ck>ncerning  the  question  we 
are  now  considering  he  says : 

It  is  the  fundamental  investigations  which  are  chiefly  important  for  science, 
and  lay  the  foundations  for  those  later  applications  afTecting  mankind  gen- 
erally. Thus  in  this  sense  we  owe  wireless  telegraphy  to  Maxwell  and  Herti 
rather  than  to  Marconi,  our  freedom  from  many  forms  of  disease  to  Pasteur, 
our  mastery  of  the  air  to  Langley  and  others  who  studied  the  lifting  power  of 
moving  planes;  and  many  other  similar  examples  could  be  given.  In  general, 
we  may  say  that  if  an  adequate  body  of  theoretical  knowledge  has  once  been 
gained,  it  is  a  relatively  easy  matter  to  make  the  desired  practical  applications. 
It  is  when  there  is  no  guiding  theory  and  we  have  to  work  empirically  tliat 
problems  are  difiilcult  or  impossible  of  solution. 

Foresters  have  generally  been  so  eager  for  immediate  results  that  they 
have  failed  to  see  the  principle  embodied  in  the  foregoing  quotation.  This  holds 
true  even  of  Germany,  where  science  is  so  highly  developed.  Dr.  Vater,  at  the 
famous  forest  academy  of  J'harandt,  says  that  the  desire  to  solve  directly  the 
questions  arising  in  forest  practice  has  led  to  neglect  in  furnishing  the  funda- 
mentals necessary  for  successful  exi)erimentatlon.  Forestry  has  lacked  the 
"adequate  body  of  theoretical  knowledge"  which  Prof.  Lillie  mentions,  and 
has  therefore  found  many  problems  dlfilcalt  and  even  impossible  of  solution; 
most  work  is  still  purely  empirical.  It  is  hoped,  therefore,  that  Latin  America 
will  not  fall  into  the  same  error,  but  will  strive  diligently  to  contribute  to  the 
sum  of  fundamental  knowledge. 

The  foregoing  does  not  mean  that  studies  of  the  problems  bearing  directly 
on  the  practice  of  forestry  should  be  postponed  until  the  fundamental  knowl- 
edge required  for  their  proper  solution  has  been  secured.  The  acquisition  of 
this  knowledge  is  a  slow  process  requiring  years,  and  meanwhile  some  data, 
however  imperfect,  are  needed  to  show  how  to  cut  the  forest  and  how  to  plant 
denuded  lands.  Hence  provisional  data,  which  will  serve  the  purpose  until 
they  can  be  revised  in  the  light  of  more  thorough  research,  must  be  secured  by 
empirical  methods. 

You  will  want  two  main  lines  of  information — ^first,  how  to  cut  the  forest  in 
such  a  way  as  to  secure  natural  reproduction  of  the  most  desirable  species; 
and,  second,  how  to  successfully  reforest  land  at  present  denuded  and  unpro- 
ductive, or  forest  land  where  natural  reproduction  can  not  be  obtained. 

The  proper  methods  of  cutting  are  learned  by  actually  trying  a  number  of 
different  methods;  careful  records  made  before  and  after  cutting  show  the 
effect  of  each  method  upon  forest  conditions,  and  show  the  reproduction  ob- 
tained under  each  method  and  set  of  conditions.  It  is  presupposed  that  observa- 
tions and  special  studies  have,  before  the  establishment  of  the  experiment  sta- 
tions, furnished  at  least  some  little  information  which  will  assist  in  laying  out 
the  methods  of  cutting  and  will  save  the  expense  of  trying  methods  which  must 
surely  fail.  For  example,  if  we  already  know  which  species  are  shade  enduring 
and  which  are  light  demanding,  we  need  not  try  methods  adapted  to  shade 
enduring  trees  on  those  which  are  light  demanding,  and  vice  versa. 
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Experimentation  In  methods  of  cutting  should  aim  to  furnish  data  not  only 
on  the  best  methods  to  secure  natural  reproduction,  but  also  on  the  r^atlon  of 
the  tree  to  Its  environment.  This  Involves  the  measurement  of  all  factors  of 
soil  and  climate  which  influence  the  life  of  the  forest  The  most  Important  of 
these  factors,  as  far  as  we  know  at  present,  are  soil  moisture,  the  physical  and 
chemical  characteristics  of  the  soil,  precipitation,  relative  humidity,  evapora- 
tion, temperature,  and  solar  radiation/  The  data  on  these  factors  and  their 
relation  to  the  forest  will  form  part  of  a  store  of  fundamental  scientific  knowl- 
edge which  win  be  applicable  In  solving  Innumerable  forest  problems,  not  only 
in  methods  of  cutting  but  In  reforestation  and  other  lines  of  work. 

Experimentation  in  reforestation  is  almost  Indispensable  as  a  measure  of 
economy  even  If  it  were  for  no  other  reason.  Experiments  on  a  small  scale, 
conducted  before  the  regular  work  of  reforestation  is  undertaken,  will  show 
the  methods  of  reforestation  which  are  likely  to  be  most  successful.  This  wili 
avoid  the  failures  and  the  consequent  waste  of  money  which  is  Inevitable  when 
reforestation  is  undertaken  without  thorough  preliminary  experimentati<m. 

The  United  States  has  suffered  from  Just  such  waste.  For  example,  in  one 
forest  region  1,950  hectares  were  planted  with  trees  before  reforestation  ex- 
periments had  been  carried  on.  The  cost  was  $117,000,  Out  of  these  1,950 
hectares  only  80  hectares  may  be  classed  as  successful.  Therefore,  the  cost  of 
each  hectare  successfully  planted  has  been  about  $3,900.  The  experiments  bear- 
ing on  ref6restation  covar  the  handling,  storage,  and  testing  of  seed,  nursery 
practice  (Involving  numerous  experiments  designed  to  find  out  how  to  produce 
the  greatest  quantity  of  the  most  desirable  planting  stock  at  a  minimum  cost)* 
and  the  best  methods  and  seasons  of  planting  out  young  trees  or  sowing  seed* 
The  work  consists  of  finding  by  actual  trial  the  most  successful  methods,  and 
determining  wherever  possible  the  underlying  causes.  Some  of  this  work,  par- 
ticularly the  nursery  practice,  can  bet  performed  by  a  skilled  gardener  or  farmer, 
with  the  exertion  of  the  planning,  supervision,  and  study  of  causes. 

The  equiimient  will  depend  to  a  certain  extent  upon  the  investigations  in 
hand,  though  some  instruments  are  necessary  in  almost  all  investigations. 
Aside  from  comfbrtable  quarters  for  the  man  in  charge  and  his  assistant,  there 
should  be  primarily  a  greenhouse  and  a  laboratory.  The  greenhouse  is  neces- 
sary, even  in  tropical  countries,  for  experiments  in  which  conditions  must  be 
controlled.  The  laboratory  should  contain,  among  other  things,  a  water-jack- 
eted drying  ovmi  for  determining  soil  moisture,  a  high-grade  balance,  and 
also  equipment  for  simple  chemical  and  pliyslcal  tests  of  soils,  unless  the  lat- 
ter work  is  done  by  some  other  institution  in  cooperation  with  the  experiment 
stations.  Among  the  more  important  instruments  are  those  for  measuring 
climatic  factors,  such  instruments  as  rain  gadges,  wet  and  dry  bulb  thermome- 
ters, evaporimeters,  anemometers,  and  radiometers  (for  solar  radiation).  Self- 
recording  instruments  are  preferable  when  their  cost  is  Justified. 

(8)  Organization  and  personnel:  The  last,  but  by  no  means  the  least,  con- 
sideration is  the  organization  and  personnel  of  the  scientific  work  in  general, 
including  the  experiment  stations.  Organization  will  have  a  certain  infiuence 
on  the  work  in  the  earlier  stages  of  scientific  forestry,  but  becomes  of  tnr 
greater  importance  when  experiment  stations  are  established.  Qood  organisa- 
tion will  help  and  .poor  organization  will  hinder;  but  poor  organization  is  worse 
than  none  at  all  because  It  may  do  positive  harm  whereas  the  lack  of  organiza- 
tion win  merely  fall  to  do  good. 

^  Briggs,  L.  J.,  and  Shants,  H.  L.  "  Transpiration  on  Clear  Days,  in  Relation  to 
Environmental  Factors."  Bnlletin  of  TJ.  S.  Department  of  Agriculture,  Bureau  of  Plant 
Industry,  in  press. 
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The  strongest  emphasis  should  be  placed  upon  freedom  for  scientific  work. 
Without  freedom  no  real  progress  Is  possible;  the  results  may  satisfy  the 
immediate  needs  for  a  time,  but  will  always  be  superficlaL 

The  necessary  freedom  can  be  secured  only  by  making  the  scientific  work  a 
special  branch  coordinate  with  the  other  major  branches  of  forest  work.  For 
example,  in  the  Philippine  Islands  the  scientific  work  was  placed  in  the  branch 
of  investigation,  a  branch  coordinate  with  that  of  administration.  The  remark- 
able progress  made  in  the  Philippines  would  have  been  Impossible  had  not  the 
scientific  work  been  independent  of  the  administrative  work.  The  central  In- 
vestigative committee  of  the  United  States  Forest  Service  in  their  annual  re- 
port for  1915  says :  **A  combination  of  administrative  and  investigative  activi- 
ties, with  the  subordination  of  either  one  to  the  other  is  more  or  less  harmful 
to  both."  An  administrative  officer  has  neither  the  time  nor  the  ability  to, 
supervise  the  details  of  scientific  work.  His  tendency  Is  to  allow  the  undertak- 
ing of  only  the  so-called  "  practical "  projects,  and  to  stop  fundamental  investi- 
gations which  bear  only  indirectly  on  the  problems  in  which  he  is  interested, 
but  which  build  the  necessary  foundations  for  studying  these  problems. 

The  argument  in  favor  of  uniting  administrative  and  Investigative  work — ^whicfa 
always  means  subordinating  the  Investigative  to  the  administrative — ^is  that  such 
a  union  is  mutually  beneficial  in  that  it  keeps  the  investigator  practical,  and 
keeps  alive  the  interest  of  the  administrator  in  scientific  work.  The  desire  to 
keep  the  investigator  practical  is  part  of  the  fallacious  point  of  view  of  the  world 
at  large  that  science  should  produce  immediate  results  (see  above  under  "(2) 
Character  of  work  **) — a  point  of  view  which  fosters  superficiality  and  stifies  the 
fundamental  work  by  which  alone  science  can  make  progress.  The  desire  to 
keep  alive  the  Interest  of  the  administrator  In  scientific  work  is  praiseworthy. 
But  the  sacrifice  of  science  is  entirely  too  high  a  price  to  pay  for  this  Interest. 
When  we  wish  to  give  a  civilian  an  Interest  in  military  matters  we  do  not  place 
him  In  command  of  an  army.  The  administrative  ofilcer  can  keep  alive  his  In- 
terest in  science  by  reading  scientific  literature  Just  as  well  as  by  Interfering 
with  scientists. 

The  men  employed  in  scientific  work,  especially  the  men  in  charge  of  the 
experiment  stations,  should  have  a  natural  talent  for  science,  and  a  specialized 
training.  They  should  have  an  Inborn  love  of  knowlege  for  Its  own  sake,  and 
untiring  industry,  combined  with  a  broad  viewpoint  They  should  have  re- 
ceived training  in  handling  instruments,  as  well  as  a  thorough  grounding  in  al) 
the  subjects  which  bear  upon  their  work,  such  as  physics,  chemistry,  geology, 
botany,  biology,  and  plant  physiology,  and,  of  course,  forestry.  It  may  be  nec- 
essary at  first  to  place  men  with  only  the  general  forestry  training  In  charge  of 
the  experiment  stations.  Later  on,  as  the  facilities  for  special  training  be- 
come available,  these  men  should  be  allowed  one  or  two  years  away  from  the 
experiment  stations  to  acquire  the  necessary  special  training,  or  should  be  re- 
placed by  better  men  who  have  this  training. 

Investigative  men  will  receive  the  proper  training  only  when  the  institutions 
which  train  foresters  take  up  research  work.  But  it  Is  a  mistake  to  suppose 
that  the  research  professors  at  the  university-  or  forest  academy  can  do  a  large 
amount  of  teaching  in  addition  to  their  research  work.  In  India,  when  the  Re- 
search Institute  was  established  at  the  Imperial  Forest  College  of  Dehra  Dun, 
it  was  thought  that  the  regular  faculty  of  the  college  could  add  research  to  their 
other  duties.  This  was  tried  but  failed  and  now  the  teaching  required  of 
research  men  has  been  materially  reduced. 
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BESBABCH  IN  F0BE8T  PBODXJCTS  AND  ECONOMICS. 

Research  should  include  not  only  studies  of  the  forest,  such  as  those  em- 
phasized above,  but  also  studies  of  the  products  derived  from  the  forest,  and  of 
economic  conditions.  The  foregoing  paper  has  dealt  mainly  with  studies  of  the 
forest  aimed  primarily  at  securing  information  which  will  permit  cutting  the 
forest  in  such  a  way  that  it  will  be  preserved  and  improved  as  a  source  of  raw 
materials  and  of  revenue.  Studies  of  forest  products  and  economics,  though  re- 
quiring men  with  different  ability  and  training,  yet  have  a  direct  bearing  on  the 
management  of  the  forest. 

In  the  field  of  forest  products  the  aim  Is  to  determine  the  properties  of  the 
woods  and  other  materials  which  come  from  the  forest  This  work  gives  in- 
formation leading  to  the  best  use  of  each  class  of  material,  and  discovers  new 
uses  for  materials  formerly  considered  worthless.  For  example,  the  work  of 
the  Forest  Products  Laboratory  of  the  United  States  Forest  Service  has  shown 
that  a  number  of  hitherto  unknown  woods  are  suitable  for  making  paper. 
Such  findings  are  of  value  not  only  to  many  industries  but  also  to  the  man 
who  must  manage  the  cutting  of  the  forest  Until  the  uses  of  all  the  different 
trees  are  known,  it  is  possible  to  sell  only  a  small  number  of  valuable  species^ 
such  as  cedar,  quebracho,  and  a  few  others.  This  not  only  makes  logging  ex- 
pensive because  of  the  small  amount  taken  per  hectare,  but  leaves  the  forest  in 
poorer  condition,  because  the  valuable  trees  are  removed  and  the  poorer  ones 
left  to  reproduce  themselves. 

Economic  studies  are  of  importance  for  the  same  reason.  They  furnish  data 
on  markets,  questions  of  demand  and  supply,  and  other  economic  matters — data 
which  are  invaluable  in  developing  the  demand  for  forest  products  and  openlng^ 
up  new  outlets  for  selling  these  products.  Only  through  economic  studies  well 
applied  is  it  possible  to  secure  complete  utilization  and  full  value  for  the  yield 
of  the  forest. 

OBSTACLES  TO  BE  ENCOUNTERED. 

Scientific  forestry  always  encounters  a  number  of  obstacles  at  the  start 
These  obstacles  will  vary  in  different  countries,  but  some  will  be  practically 
the  same  everywhere.  Two  of  the  most  important  should  be  mentioned  here 
because  a  difficulty  which  has  been  foreseen  is  less  discouraging  than  one  which 
arises  unexpectedly.  The  first  obstacle  is  the  strong  and  natural  desire  of 
lumbermen  to  cut  the  forest  in  such  a  way  as  to  secure  the  desired  product  as 
easily  and  cheaply  as  possible,  regardless  of  the  forest  itself;  they  look  upon 
the  forest  as  a  mine  which,  when  worked  out,  will  be  abandoned.  Therefore 
they  vigorously  oppose  that  control  which  the  forester  must  exert  over  their 
cutting  in  order  to  insure  the  use  of  the  forest  as  a  growing  crop  from  which 
only  the  mature  trees  shall  be  harvested.  This  opposition  is  particularly 
strong  when,  as  often  happens,  the  forester's  control  adds  to  the  expense  of 
their  operations.  They  are  more  interested,  and  reasonably  so,  in  obtaining  re- 
turns on  their  investment  than  in  preserving  the  forest. 

Opposition  against  controlled  cutting  Increases  in  proportion  with  the  risk 
of  the  operation.  The  lumberman,  operating  under  conditions  with  which  he 
is  familiar,  feels  that  he  can  calculate  each  item  of  cost  with  reasonable  ac- 
curacy and  can  deduct  from  the  price  he  pays  for  the  timber  the  extra  cost 
imposed  by  forestry  control ;  hence  he  does  not  object  strongly  to  the  necessary 
restrictions.  But  in  new  ventures  the  risk  is  so  great,  en  account  of  the  many 
factors  Impossible  to  foresee,  that  nobody  will  Invest  his  capital  unless  as- 
syred  of  favorable  terms ;  among  the  most  important  of  these  terms  is  absolute 
freedom  in  methods  of  operation.     Since  logging  in  South  America  on  a  large 
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scale  is  a  new  venture  involving  a  high  degree  of  risk,  we  must  not  expect  that 
any  lumberman  will  undertake  operations  there  unless  he  is  assured  of  entire 
freedom  to  cut  as  he  pleases,  whether  he  destroys  the  forest  or  not.  Experi- 
ence has  shown  that  unregulated  cutting,  using  modern  logging  machinery, 
almost  always  destroys  the  forest.  Therefore  you  can  be  sure  that  large  op- 
erations will,  for  the  next  ftew  years  at  least,  destroy  your  forests.  And  yet, 
only  by  large  operations  can  the  forest  resources  be  quickly  and  fully  devel- 
oped. The  situatiou  is,  therefore,  to  all  appearances,  discouraging;  the  temp- 
tation is  to  abandon  all  idea  of  forestry  and  to  get  as  much  as  you  can  for 
your  forests  now  regardless  of  the  future.  In  yielding  to  this  temptation  you 
would  get  but  a  small  fraction  of  what  the  forests  are  worth  and  impoverish 
your  descendants. 

Fortunately  there  are  remedies.  The  first  remedy  is  to  sell  timber  now 
only  in  forests  growing  on  land  which,  when  cleared  of  forests,  can  be  turned 
into  farms.  This  is  land  from  which  you  would  sooner  or  later  remove  the 
forests  anyhow ;  hence  the  destruction  of  the  forest  in  this  case  is  not  a  loss. 
During  the  operations  on  this  class  of  land  both  the  foresters  and  the  lumber- 
men will  acquire  the  information  which  they  will  need  later  on  for  cutting  in 
permanent  forests.  Therefore,  by  the  time  the  forests  on  agricultural  land 
have  been  exhausted,  you  will  be  in  a  position  to  exert  the  necessary  dontrol 
over  cuttings  in  the  forests  on  nonagricultural  land.  In  this  way  only  on 
the  land  suitable  for  farms  will  the  forest  be  destroyed,  while  the  land  un- 
suited  to  farms,  which  would  be  nearly  valueless  if  it  wore  not  producing 
trees,  will  be  covered  with  forests  giving  protection  to  stream  flow  and  yield- 
ing a  steady  revenue.  In  countries  which  do  not  have  forests  on  agricultural 
lands  the  foregoing  does  not,  of  course,  apply.  The  best  forest  policy  in  these 
countries  is  patience.  The  granting  of  large  concessions  without  definite  for- 
estry provisions  would  be  suicidal.  It  is  far  better  to  wait  a  few  years  with 
undeveloped  forests  in  order  to  protect  the  watersheds  which  supply  water  for 
irrigation,  and  to  insure  a  permanent  revenue  in  the  future,  than  to  suffer 
the  evils  attendant  upon  forest  destruction  for  a  mere  pittance. 

The  second  obstacle  does  not,  like  the  first,  endanger  the  entire  forestry 
movement,  but  it  is  very  serious  in  that  it  endangers  scientific  work  in  for- 
estry, and  thereby  tlireatens  to  obstruct  forest  development  This  obstacle  is 
the  difficulty,  sometimes  amounting  to  impossibility,  of  putting  into  practice  the 
methods  of  cutting  which  science  has  shown  to  be  the  best  for  the  future  pro- 
ductivity of  the  forest.  This  difficulty  generally  arises  from  the  character  of 
the  market  which  the  forest  supplies,  and  from  the  methods  of  removing  the 
timber  which  are  necessitated  by  topograplilcal  features  and  transportation 
facilities.  The  same  difficulty  applies  whether  the  Government  does  its  own 
lumbering  or  whether  it  sells  the  trees  standing  in  the  forest;  the  Govern- 
ment can  not  incur  heavy  losses  in  order  to  do  that  which  is  best  for  the  forest 
any  more  than  it  can  compel  a  purchaser  of  standing  trees  to  bear  such  losses. 

The  difficulty  Is  greatest  where  the  character  of  the  market  is  most  re- 
stricted, and  where  rough  topography  and  lack  of  transportation  render  the 
placing  of  the  timber  on  the  market  most  expensive.  For  example,  let  us  sup- 
pose that  the  market  will  take  only  cedar  and  mahogany,  and  that  the  forest 
Is  situated  far  from  the  market  in  a  mountainous  country  with  no  roads,  rail- 
roads, or  navigable  streams;  suppose  also  that  the  forest  contains,  in  addi- 
tion to  cedar  and  mahogany,  a  number  of  other  species  of  trees  which  yield 
good  building  material,  good  wood  for  making  paper  pulp  and  several  other 
products  for  which  there  is  at  present  no  demand.    Under  these  circumstances 
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the  lumberman  can  take  only  the  cedar  and  maohgany  because  this  is  all  he 
can  sell ;  even  though  he  could  develop  a  market  for  some  of  the  other  products 
he  could  bring  in  only  those  for  which  a  high  price  is  c>btained,  because,  with 
the  high  cost  of  transportation,  only  the  more  valuable  products  can  be  mar- 
keted at  a  profit  These  conditions  make  it  extremely  difficult  to  sell  the  timber 
without  impairing  the  forest  Good  forestry  requires  that  the  mature  trees  of 
all  kinds  be  taken  and  that  the  more  valuable  trees  be  left  for  seed  in  prefer- 
ence to  the  others  so  as  to  increase  the  value  of  the  future  forest  The  tendency 
of  these  conditions  is  to  make  scientific  work  in  forestry  appear  superfluous. 
What  is  the  use  of  scientific  research  when  even  the  simplest  rudiments  of 
forestry  can  not  be  put  into  practice?  The  answer  is  that  tiiese  drcumstances, 
far  from  rendering  scientific  research  superfiuous,  make  it  doubly  necessary. 
Research  alone  will  discover  safe  and  profitable  ways  out  of  the  difficulty. 
Research  in  the  forest  will  discover  how  best  to  manage  the  forest  under  any 
set  of  conditions,  whether  adverse  or  favorable.  Research  in  forest  products 
will  discover  uses  for  the  trees  and  other  materials  which  should  be  taken  out 
of  the  forest,  and  research  in  economics  will  open  outlets  tor  the  dlstrlbutioD 
of  these  materials. 

Adjoumment 
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SESSION  OF  SUBSECmON  4  OF  SECTHON  HI. 

Kai^bigh  Hotel, 
Wednesday  morning^  January  5, 1916. 

Chairman,  Samuel  Fortiek. 
General  Tono: 

Pan  American  Theme:  <<  Oovemmental  Participation  in  Irrigation 
Development.'' 
(It  is  understood  that  the  word  "governmental "  includes  the  States,  country, 
province,  or  other  political  subdivisions,  and  that  the  word  "participation'' 
might  well  include  the  construction,  management,  and  settlement  of  irrigation 
enterprises.) 
The  sesEdon  was  called  to  order  at  9.80  o'clock  by  the  chairman. 
The  Chairman.  The  first  paper  on  the  program  is,  ^*  State  aid  to 
irrigation  and  swamp-land  reclamation  projects,"  by  C.  E.  Grunsky, 
San  Francisco.    It  will  be  read  by  title  only,  as  Mr.  Grunsky  was 
unable  to  attend  the  Congress. 

STATB  AID  TO   IRRIGATION  AND   SWAMPLAND  RECLAMATION 

PROJECTS. 

By  O.  E.  GRUNSKY, 
President  American  Engineering  Corporation^  Ban  FranciacOf  Col. 

Every  community  project  which  is  undertaken  for  the  increase  of  the  agri- 
cultural area  or  for  the  increase  of  agricultural  output  should  have  sufficient 
merit  to  bear  investigation.  It  should  be  economically  sound.  There  should 
be  provided  by  the  the  State  adequate  machinery  to  investigate  and  determine 
this  question  of  economic  soundness. 

The  need  of  thorough  investigation  and  careful  study  is  particularly  apparent 
in  the  case  of  the  flood-control  problems  such  as  are  presented  in  various  parts 
of  the  country.  For  the  protection  of  Dayton,  Ohio,  the  plan  which  has  been 
adopted  for  the  treatment  of  the  Great  Miami  River  involves  the  creation  of  de- 
tention reservoirs,  for  which  seven  sites  have  been  selected. 

Lands  not  naturally  subject  to  inundation  are  to  be  occasionally  flooded 
when  the  river  reaches  a  danger  stage,  and  by  means  of  the  temporary  with- 
holding of  water  from  the  river  at  the  right  moment,  the  flood  volume  in  the 
lower  sections  of  the  stream  is  to  be  reduced. 

The  flood-control  project  for  the  Sacramento  VaUey,  in  California,  involves 
as  one  of  its  essential  features  the  elimination  of  large,  natural  flood  basim; 
and  an  increase  of  channel  capacity  supplemented  by  a  system  of  by-passes.   The 
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principle  adopted  for  tiiis  river  in  1910  was  reversed  on  the  Great  Miami  a 
few  years  later.  For  each  of  these  rivers  the  adopted  solution  is  to  be  ac- 
cepted as  sound. 

But  the  fact  is  made  plain  that  where  principles  so  diametrically  opposed  are 
to  be  properly  applied,  no  execution  of  reclamation  work  should  be  sanctioned 
until  approved  by  competent  authority.  Expert  advice  should  be  made  avail- 
able through  an  adequately  organized  permanent  State  department,  and  such 
a  department  can  not  be  made  effective  without  adequate  financial  provision. 

There  should  be  connected  with  such  a  department  an  engineering  staff  that 
can  be  held  responsible  not  alone  for  a  proper  construction  of  works,  but  for  a 
full  presentation  of  the  economic  facts  which  render  the  works  advisable. 

A  State  department  of  this  character  should  be  placed  In  charge  of  all  flood 
control,  irrigation,  swamp-land  reclamation,  and  drainage  projects  which  are 
to  receive  State  aid.  The  State  should  go  further  than  merely  to  study  projects 
and  pass  upon  their  merits.  It  should  lend  its  credit  for  the  carrying  out  of 
the  meritorious,  project.  The  cost  in  each  case,  except  perhaps  only  that  in- 
volved In  the  general  study  of  each  problem,  should  in  the  end  fall  upon  the 
property  owner  who  is  benefited  by  the  work. 

The  speaker's  familiarity  with  conditions  in  California  may  justify  a  refer- 
ence to  that  State  in  presenting  the  advantages  that  would  result  from  such 
State  aid  as  he  believes  would  go  far  toward  solving  some  of  the  difficulties  which 
are  largely  the  outgrowth  of  the  world's  lack  of  confidence  in  irrigation 
securities. 

As  the  outgrowth  of  the  work  done  by  the  first  State  en^neer  of  California, 
whose  investigations  began  in  the  spring  of  1878,  there  was  passed  by  the 
legislature  of  1887  a  law  authorizing  the  formation  of  irrigation  districts. 
This,  in  Its  original  form,  was  known  as  the  Wright  law,  after  its  author,  C.  C 
Wright,  of  Modesto.  In  amended  and  greatly  Improved  form  It  is  still  upon 
the  statute  books. 

A  number  of  irrigation  districts,  such  as  Turlock  Irrigation  district  and 
Modesto  irrigation  district,  both  of  which  take  water  from  Tuolumne  River; 
Alta  irrigation  district,  on  the  south  side  of  Kings  River ;  and  the  more  recent 
South  San  Joaquin  and  Oakdale  districts,  on  the  Stanislaus  River,  and  others, 
are  successfully  operating  under  the  provisions  of  the  Irrigation  district  law. 
Under  the  law  in  Its  original  form  districts  embracing  areas  succeptible  of 
Irrigation  by  a  common  system  of  works  were  formed  by  the  county  super- 
visors upon  petition  of  50  landowners.  This  was  done  upon  evidence  furnished 
by  the  interested  parties  and  such  volunteer  testimony  as  circumstances 
brought  to  the  fore. 

The  adaptability  of  the  land  in  the  district  to  development  by  irrigation,  the 
availability  of  the  necessary  water,  and  the  economic  aspects  of  each  project 
could,  under  such  circumstances,  receive  but  scant  consideration,  and  the  result 
proved  very  unfortunate  for  California.  The  formation  of  districts  was  pushed 
vigorously,  and  it  was  not  long  before  there  were  more  than  80  in  which  more 
or  less  progress  had  been  made  toward  the  construction  of  works. 

The  law  provided  for  management  of  the  affairs  of  each  district  by  a  board 
of  directors,  whose  members  were  elected  from  five  divisions  into  which  each 
district  was  divided. 

When  the  board  of  directors,  upon  necessary  investigation  and  survey  by  a 
staff  of  engineers,  had  determined  upon  a  source  of  water  and  upon  a  plan  of 
works  and  the  cost  thereof  had  been  estimated  the  question  of  authorizing  a 
bond  Issue  was  submitted  to  the  voters.  The  bonds  when  voted  could  be  sold 
to  the  highest  bidder,  but  not  at  less  than  90  per  cent  of  par. 
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Operations  under  this  law  made  its  weaknesses,  some  of  which  have  since 
been  corrected,  quickly  apparent  In  many  sparsely  populated  regions  only 
inferior  material  was  available  for  the  board  of  directors.  The  complicated 
affairs  of  the  districts  were  handled  in  many  cases  by  men  of  neither  business 
experience  nor  ability. 

In  some  cases  there  was  a  wholesale  transfer  of  small  areas  of  land  in  order 
that  there  might  be  landowners  enough  to  sign  petitions  for  the  formation  of 
a  district  In  other  cases  districts  were  formed  where  the  water  supply  was 
inadequate  or  where  water  titles  were  involved  in  such  uncertainty  that  success 
could  not  be  hoped  for. 

Under  these  circumstances,  despite  favorable  legal  opinion  relating  to  the 
constitutionality  of  the  irrigation-district  law,  confirmed  ultimately  by  the 
courts,  the  bonds  issued  by  the  several  districts  could  not  be  sold  in  the  world's 
markets. 

It  was  of  no  avail  to  tell  the  ultimate  bond  buyer  of  Burope  that  this 
particular  bond  was  the  bond  of  a  successful  district,  which  would  not  default 
in  the  payment  of  capital  and  interest.  To  him  it  looked  no  better  than  the 
other  bond  which  had  brought  him  a  complete  or  partial  loss.  Even  though  he 
might  believe  the  representations  now  made,  how  could  he  make  his  neighbors 
believe  them  when  the  time  came  for  him  to  pass  the  bonds  to  a  new  holder? 

Even  some  of  the  districts  which  are  now  in  successful  operation  have  had 
their  financial  troubles.  Some  of  these  when  ready  25  years  ago  to  build 
works  found  that  the  market  would  not  take  their  bonds.  The  district  bonds 
were  therefore  sold  to  a  dummy  at  the  minimum  price  allowed  by  law,  and 
contracts  were  awarded  for  the  construction  of  dams  and  irrigation  canals 
with  the  understanding  that  the  contractors  would  make  provision  for  taking 
and  placing  the  bonds,  through  the  dummy  as  ii;itermediary,  as  payments  be- 
came due  in  the  contract  work. 

The  work  done  under  these  circumstances  by  the  irrigation  districts  has 
been  ezpensiye.  Much  of  the  earlier  work  cost  50  to  75  per  cent  more  than 
it  would  have  cost  if  the  districts  had  had  cash  in  their  treasuries.  Even  the 
districts  organized  in  recent  years  have  been  compelled  to  pay  an  extra  20 
to  80  per  cent  because  of  the  difficulties  of  marketing  their  securities. 

In  these  instances  it  is  apparent  that  the  works  which  are  necessary  for 
the  proper  development  of  large,  fertile  areas  of  great  potentiality  have  cost 
more  than  they  ought  to  have  cost 

It  should  be  noted,  however,  that  the  community  project  such  as  the  irriga- 
tion district  is  not  the  only  type  of  project  which  has  had  to  pay  a  high  price 
for  the  marketing  of  its  securities.  The  discrediting  of  irrigation  securities 
in  the  world's  bond  markets  has  applied  as  well  to  the  private  projects,  and 
in  many  cases  these,  too,  have  had  to  carry  heavy  extra  burdens  due  to  a 
lack  of  confidence  for  which  there  was  often  no  apparent  foundation. 

California  attempted  to  prevent  the  excessive  cost  of  marketing  irrigation- 
district  securities  by  prescribing  at  first  a  limit  of  90  per  cent  below  which 
bonds  could  not  be  sold.  Later  this  limit  was  made  par,  but  as  the  law  was 
easily  circumvented  all  restriction  relating  to  the  price  at  which  bonds  may 
be  sold  has  recently  been  removed.  There  is,  however,  now  some  State  super- 
vision of  the  irrigation  district  work,  or  rather  the  project  is  made  subject  to 
the  approval  of  a  State  commission  consisting  of  the  State  engineer,  the 
attorney  general,  and  the  commissioner  of  banks.  This  commission  has  now 
been  active  for  some  years,  and  some  hope  is  held  out  that  under  a  close  super- 
vision by  the  State  the  condition  will  be  improved.  It  is  agreed  that  the 
supervision  of  the  State  would  weed  out  the  undesirable  enterprise,  and  that 
the  district  bond,  which  carries  on  its  face  evidence  of  approval  by  the  State 
authorities,  should  find  a  better  place  in  the  bond  market  than  the  older  bonds. 
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This  may  be  the  result  when  the  effectiveness  of  State  supervision  and 
State  approval -has  been  demonstrated.  But  the  demonstration  will  take 
time,  and  no  speedy  results  commensurate  with  the  need  are  likely  to  be 
realized.  That  too  much  should  not  be  expected  from  such  a  supervision,  no 
matter  how  carefully  exercised,  will  be  understood  by  those  who  know  from 
experience  that  without  State  responsibility  the  supervision  will  not  satisfy 
the  Investor  In  Irrigation  securltes. 

It  has  been  seriously  suggested  that  the  State  should  guarantee  the  payment 
and  Interest  of  Irrigation-district  bonds.  Such  a  guarantee  may  be  feasible, 
but  seems  Impracticable,  particularly  as  In  the  case  of  such  a  guarantee 
similar  guarantees  will  be  demanded  for  other  quasl'i)ubllc  bonds. 

Nevertheless,  the  State  Is  vitally  Interested  In  the  success  of  all  enterprises 
which  are  of  benefit  to  and  encourage  the  home  builds.  The  State  should 
be  willing,  therefore,  to  assume  the  direction  of  reclamation  enterprises, 
whether  the  reclamation  be  by  irrigation,  drainage,  or  protection  against 
floods. 

The  State,  in  the  case  of  such  projects  as  are  liere  under  consideration, 
may  well  und^take  to  supplement  volunteer  evidence  as  to  feasibility  with 
investigations  of  its  own. 

The  State,  when  satisfied  of  the  feasibility  and  economic  value  of  such  a 
project,  should  outline  the  district  that  will  pay  for  the  works.  It  should 
make  the  plans  for  the  works  and  the  cost  estimate  thereof.  Thereupon  die 
district  which  is  to  be  taxed  for  the  works  should  determine  whether  it  will 
submit  to  the  necessary  tax. 

When  this  has  been  favorably  determined,  the  State  should  issue  the  neces- 
sary bonds,  not  as  district  but  as  State  bonds,  and  these  should  go  into  the 
market  without  any  conditions  relating  to  the  success  or  failure  of  the  enter- 
prise which  gives  rise  to  their  issue. 

The  State  should  thereupon  construct  the  works  and  turn  them  over  to  tb» 
district  fbr  management,  except  in  so  far  as  control  of  parts  thereof  mifi^t 
be  thought  essential  for  the  protection  of  interests  outside  of  the  district 

Through  the  proper  State  oflScials  taxes  should  be  levied  from  year  to  year 
upon  the  property  in  the  district,  to  meet  interest  on  the  bonds  and  to  provide 
a  sinking  fund. 

It  will  be  found  desirable  to  allow  some  years— possibly  five — to  pass  with- 
out collecting  any  sinking-fund  increment,  and  to  let  the  retirement  of  the 
bonds  progress  thereafter  at  an  increasing  annual  rate  throughout  a  period  of 
40  to  50  years. 

The  plan  of  levying  assessments  for  reclamation  work  in  proportion  to 
benefits  has  found  favor  in  some  portions  of  the  country.  Generally  the 
lands  which  receive  the  greatest  benefit  from  the  improvement  are  originally 
the  least  valuable.  There  will  be  cases  where  the  assessment  for  benefits  wiU^ 
greatly  exceed  the  present  value  of  the  land.. 

How,  undar  such  circumstances,  can  the  ownar  meet  the  assessment  which 
may  have  to  be  collected  at  once  in  order  that  funds  may  be  available  for 
construction?  How  can  a  substantial  payment  for  works  of  future  benefit  be 
expected  from  the  landowner  when  there  will  be  no  Increased  revenue  possible 
until  the  whole  project  is  complete?  Warrants  to  be  issued  for  the  work  will 
not  overcome  the  difficulty.  Some  one  would  have  to  be  found  to  take  tiie 
warrants.  No  other  course  seems  open  except  to  rely  upon  State  aid  when  sudti 
conditions  are  manifest.  The  State  should  finance  the  project;  State  bonds 
should  be  Issued  to  meet  Its  cost ;  the  State  should  plan  and  execute  the  works 
and  should  assume  responsibility  for  their  adequacy.    The  State  should  there- 
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upon  levy  the  necessary  taxes  to  cover  interest  and  to  retire  bonds,  thereby 
relieving  the  district  of  much  overhead  expense.  The  cost  of  the  works  would 
thus  be  collected  from  the  owners  of  the  lands  in  the  district,  including  city 
and  town  lots,  when  the  same  are  ben^ted  thereby. 

Through  this  arrangement  the  discrediting  of  the  bonds  will  be  avoided,  the 
demand  upon  the  landowner  will  be  made  light,  his  taxes  will  be  bearable; 
bonds  will  be  repaid  when  the  land  is  productive  and  can  stand  the  additional 
burden ;  and,  above  all,  the  early  execution  of  large  units  of  the  project  will  be 
made  possible. 

Such  a  plan,  while  giving  to  a  local  district  all  the  advantage  of  the  State's 
credit,  would  not  require  any  contribution  from  those  parts  of  the  State  not 
within  the  district,  exc^t  only  to  provide  the  madiinery  with  which  to  make 
investigations  and  to  start  the  woric  • 

And,  finally,  each  district  in  which  work  is  done  would  pay  reclamation  or 
flood  control  or  other  taxes  only  to  the  extent  that  works  for  its  own  protection 
were  necessary. 

The  direct  benefit  to  the  whole  State  in  the  shape  of  early  increase  of  taxable 
values  and  the  indirect  benefit  resulting  from  the  development  of  resources  now 
latent  would  be  so  great  that  there  should  be  no  hesitation  in  carrying  out  a 
plan  as  here  outlined. 

To  carry  out  these  suggestions,  the  legislature  should  be  given  authority  by 
constitutional  amendment,  if  necessary,  to  authorize  the  issuance  of  State 
bonds  from  time  to  time  in  such  amounts  as  may  be  required  for  the  construc- 
tion of  works  and  the  acquisition  of  lands  and  other  property,  and  machinery 
should  be  provided  to  tax  the  property  benefited  to  meet  the  interest  and  sinking 
fund  on  the  bonds  issued  from  time  to  time.  The  bonds  should  be  State  bonds. 
The  interest  payments  thereon  and  the  amortization  thereof  should  be  assumed 
by  the  State  and  should  in  no  way  be  predicated  upon  the  success  or  failure  of 
any  project  that  may  be  undertaken. 

For  the  successful  carrying  out  of  a  program  as  here  outlined,  which  places 
upon  the  State  the  responsibility  for  the  success  of  the  individual  project,  there 
should  be  created  in  each  State  a  department  of  public  works  on  a  permanent 
Oasis  with  power — 

(a)  To  outline  and  d^ne  the  extent  of  "  flood  control,**  "  reclamation,"  and 
"  irrigation  "  districts. 

Ih)  To  plan  works  for  the  benefit  of  such  districts. 

(c)  To  determine  the  cost  of  such  works  and  to  ai^x)rtion  this  cost  to  the 
districts  or  to  subdivisions  thereof  in  accordance  with  the  ben^ts  conferred. 

id)  To  submit  to  the  property  owners  of  each  district  thus  formed  the 
question  of  whether  the  works  shall  be  carried  out  for  the  district  as  planned. 

(e)  To  determine  the  order  in  which  the  work  for  the  benefit  of  any  district 
shall  be  carried  out 

(/)  To  prepare  specifications  for  the  construction  of  district  works,  to  let 
contracts  for  their  construction  or  to  undertake  their  construction  by  day*s 
labor,  and  to  supervise  construction. 

(g)  To  take  permanent  charge  of  the  maintenance  and  operation  of  works 
which  are  by  the  board  declared  to  be  of  general  benefit,  such  as  reservoirs, 
dams,  and  similar  structures. 

Special  attention  has  been  given  in  the  foregoing  to  conditions  which  prevail 
in  California,  but  Gallfomia  Is  not  the  only  State  which  would  profit  by  having 
a  system  of  State  aid  as  outlined.  Other  States  have  tried  to  give  standing  to 
the  Carey  Act  and  other  Irrigation  enterprises  by  requiring  them  to  have  the^ 
approval  of  some  State  commission,  but  in  every  case  without  placing  any; 
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responsibility  on  the  State.  Examination  and  approval  under  sucli  circum- 
stances is  not  convincing  to  tlie  capitalist  and  to  the  bond  broker  and  will  not 
make  the  irrigation  bond  a  liquid  security.  The  time  has  come  when  the 
State  must  go  a  step  further,  and  in  doing  so  must  assume  a  measure  of  refipoQ- 
sibility.  It  can  be  done  as  above  set  forth  without  either  committing  the  State 
to  any  materially  higher  taxation  nor  yet  placing  a  burden  upon  the  landowner 
which  he  does  not  welcome. 

The  Chairman.  I  might  say,  in  a  word,  that  Mr.  Grunsky  in  his 
paper  not  only  advocates  State  aid  to  irrigation  and  drainage,  but 
also  the  creation  of  a  State  department  similar  to  that  of  the  public 
works  department,  in  order  to  make  a  careful  study  of  the  prob- 
lems connected  ^vith  irrigation  and  drainage  and  also  to  construct 
and  maintain  them,  if  necessary.  The  next  paper,  "  Irrigation  and 
public  policy  in  Peru,"  is  by  Mr.  C.  W.  Sutton,  civil  engineer.  New 
York,  and  recently  in  charge  of  the  irrigation  service  of  the  Republic 
of  Peru.  I  take  pleasure  in  calling  upon  Mr.  Sutton  to  read  his 
paper. 


IRRIGATION  AND  PUBLIC  POLICY  IN  PERU. 

By  C.  W.  SUTTON, 
Consulting  Civil  Engineer,  New  York  City. 

Although  there  are  many  phases  into  which  the  irrigation  problem  of  Peru 
can  be  analyzed,  there  is  only  one  aspect  of  the  subject  which  is  of  essential 
importance  at  this  time.  Tliis  is  the  question  of  the  relation  to  public  policy 
of  the  processes  by  which  agriculture  can  be  successfully  established  and 
improved  upon  the  arid  land  of  the  coast 

The  Peruvian  Government  has  made  an  inventory  of  soils  and  water  sap- 
plies  that  aiTect  the  extension  of  the  coastal  agriculture,  and  it  has  made 
estimates  of  the  cost  of  new  projects.  These  inventories  and  estimates  were 
made  in  order  that  the  synthetic  processes  of  constructive  poUtics  and  admin- 
istration might  be  accompanied  by  a  more  nearly  complete  perspective  In 
the  field  of  natural  resources. 

There  are  other  material  facts  and  conditions  aside  from  the  ones  already 
considered  and  susceptible  also  of  measurement  and  estimation,  which  are 
required  for  the  formulation  of  a  correct  policy.  The  entire  subject  will 
be  briefly  considered  under  the  headings:  (1)  Physiography  and  climate; 
(2)  Population;  (3)  Land  exploitation  and  value;  (4)  Available  projects; 
(5)  The  evolution  of  institutions  and  policies  affecting  the  devel<^ment  of 
the  arid  lands;  (6)  The  trend  of  present-day  policies;  and   (7)  Condusions. 

PHTSIOORAPHT  AND  CLIMATE. 

Under  this  caption  the  physiography  of  Peru  may  be  described  as  the 
physiography  of  the  Cordillera,  which  rests  its  flanks  upon  both  the  east- 
ern and  western  frontiers  of  the  country  throughout  the  central  and  sonth- 
em  parts  thereof.  The  Andes  generally  maintain  an  altitude  greater  than 
14,000  feet  and  drop  from  this  elevation  to  sea  level  in  an  average  distance 
of  80  miles  on  the  Paciflc  side. 
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The  Atlantic  trade  winds  blowing  across  the  Brazilian  Plateau  precipitate 
their  moisture  upon  the  summit  region  of  the  Andes,  leaving  the  Pacific  slopes 
with  a  constantly  diminishing  rainfall  as  they  drop  toward  the  coastal  plain. 
The  coastal  plain  is  a  narrow  strip  of  flat  land  80  miles  in  width  at  its 
'broadest  part,  disappearing  completely  in  places,  having  a  total  length  of 
1,400  miles  in  the  Peruvian  territory.  It  enjoys  less  than  4  inches  of  rain 
per  year  excepting  a  small  area  in  the  extreme  north. 

For  purposes  of  general  description  the  national  domain  may  be  consid^ed 
in  three  phases — ^that  is,  the  highlands  along  the  broad  plateau-like  summit  of 
the  Cordillera ;  the  coastal  region,  including  the  coastal  plain  and  merging  into 
the  Sierra  at  the  base  of  the  highlands;  and  the  Montafia  or  humid  forested 
slopes  of  the  Brazilian  side. 

Attention  should  be  called  to  the  extremely  steep  gradients  imposed  by  the 
relation  of  the  highlands  to  the  coast.  All  the  watersheds  of  the  Pacific  slope 
are  small,  the  largest  being  6,100  square  miles  in  effective  catchment  area. 
The  size  of  watershed  occurring  with  greatest  frequency  is  that  between  400 
and  800  square  miles  of  effective  catchment  area.  The  discharges  per  square 
mile  of  effective  catchment  vary  from  100  acre-feet  per*  year  on  the  small 
intermittent  streams  to  as  much  as  500  acre-feet  per  year  on  the  larger  peren- 
nial streams.  Although  the  size  of  watershed  does  not  alone  determine  the 
continuity  of  flow,  as  a  general  rule  streams  of  less  than  1,000  square  miles 
in  effective  catchment  area  are  intermittent  Watersheds  of  this  type  are 
those  which  occur  with  greatest  frequency,  and  in  all  of  the  55  independent 
river  systems  on  the  Pacific  coast  approximately  one-half  of  the  total  annual 
run-off  occurs  from  January  to  March  or  April.  This  period  embraces  the 
summer  of  the  Southern  Hemisphere,  and  although  the  demarcation  of  seasons 
is  scarcely  perceptible,  the  favorable  seasons  for  planting  most  crops,  and 
especially  the  staple  crop,  cotton,  is  from  August  to  the  middle  of  November, 
when  the  streams  are  at  their  stage  of  minimum  flow. 

POPULATION. 

The  meagerness  of  statistics  makes  any  analysis  of  the  conditions  and  oc- 
currence of  population  more  or  less  conjectural.  The  population  at  the  begin- 
iiing  of  the  nineteenth  century  was  approximately  1,100,000  inhabitants.  In 
1876  it  had  increased  to  2,700,000  inhabitants.  No  census  has  been  taken 
since  1876.  Dr.  Luis  Pesce  in  a  study  published  in  1906  estimates  the  popula- 
tion in  1896  to  have  been  3,800,000.  Dr.  Alejandro  Garland  in  1906  stated  it 
to  have  been  3,600,000  in  that  year  and  included  450,000  savages  of  the  Amazon 
Basin  in  his  estimate.  Dr.  Joaquin  Capelo,  in  a  review  of  statistics  published 
In  1911,  estimated  the  population  at  that  time  to  have  been  3,312,562,  not 
including  savage  tribes  of  the  interior.  If  the  rate  of  increase  that  gave  rise 
to  the  difference  between  the  enumerations  of  1862  and  1876  is  assumed  to 
apply  to  the  period  from  1876  to  the  present,  the  population  to-day  is  3,437,000. 

The  greater  part  of  the  population  has  seemingly  always  dwelt  In  the  high- 
lands or  near  them.  The  highland  races  conquered  the  coastal  people  in 
precolonial  times.  The  coastal  types  of  to-day  in  the  rural  districts  may  be 
considered  a  mixture  of  the  original  coastal  stock  with  the  native  higlUand 
races  and  with  various  European  races,  principally  those  from  the  Iberian 
Peninsula.  Whatever  doubt  may  be  entertained  about  the  adaptability  of  the 
highland  types  to  agricultural  life  on  the  coast,  the  present-day  coastal  types  are 
unquestionably  adapted  to  such  life.  Both  highland  and  lowland  stocks  are 
agricultural  in  habit  and  very  strongly  attached  to  the  land  and  to  farming 
pursuits.    Considering  the  population  as  distributed  according  to  the  three 
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general  physical  divisions  referred  to,  the  inhabitants  in  1876  were  distributed 
as  follows:  There  were  1,503,548  people  in  the  highlands  above  the  general 
altitude  of  7,000  or  8,000  feet;  on  the  coast  and  along  the  confined  vall^s 
between  the  coastal  plain  and  the  highlands  there  were  568,620  people;  and 
in  the  Amazon  Basin  along  the  upper  tributaries  of  that  river,  and  upon  the' 
Amazon  slopes  of  the  GordiUera  there  were  554,756  people.  Considering  the 
coastal  region  only  as  capable  of  furnishing  peculation  for  the  arid  coastal 
regions,  its  population  to-day  is  probably  not  less  than  740,000,  of  which  prob- 
ably 100,000  are  males  between  the  ages  of  20  and  40.  It  is  presumably  this 
number,  increasing  at  the  rate  of  approximately  6  per  1,000  and  per  year  or 
more,  from  which  new  agricultural  elements  of  the  coastal  population  must 
be  recruited,  unless  suitable  foreign  immigration  can  be  obtained. 

The  population  we  have  referred  to  in  the  coastal  region  is  distributed  over 
a  total  area  of  approximately  75,000  square  miles;  that  is,  according  to  a 
density  of  10  per  square  mile.  When  we  take  out  for  the  great  tracts  of  waste 
land  and  consider  only  that  land  which  is  actually  settled  and  habitable  under 
present  conditions  and  to  a  large  extent  under  any  conditions  which  may,  by 
any  means,  be  brought  about,  the  effective  density  is  very  great  In  some  of 
the  valleys  the  density  is  as  great  as  800  persons  per  square  mile.  The  total 
urban  population  of  Peru — ^that  is,  the  population  occupying  towns  of  more 
than  10,000  inhabitants — ^is  not  in  excess  of  500,000  people  to-day.  The  average 
density  of  the  irrigated  portions  of  the  coastal  plain—that  is,  upon  the  habitable 
portion  of  the  country— is  probably  more  than  100  per  square  mile.  It  should 
be  said,  with  all  frankness,  that  these  figures  that  I  am  giving  are  very  far 
indeed  from  figures  having  the  weight  of  statistics.  They  are  only  remote 
derived  from  statistics,  but  in  the  absence  of  census  enumerations  giving  such 
figures,  it  has  been  necessary  to  make  an  estimate,  and  this  estimate  has  bemi 
carefully  considered  in  the  light  of  all  the  evidence  available.  Even  if  these 
estimates  are  widely  amiss,  and  even  if  the  population  has  remained  absolutely 
in  a  static  condition  since  1805,  it  is  evident  that  the  public  problens  of  Peru 
are  as  much  concerned  with  how  to  adequately  take  care  of  the  actual  coastal 
population  as  they  are  with  the  introduction  of  large  numbers  of  foreign 
immigrants ;  for  if  population  is  not  increasing  at  the  rate  assumed  since  the 
last  official  census,  it  has  failed  to  do  so  not  because  the  Peruvian  man  is  a 
sterile  animal,  but  because  of  the  infiuence  of  economic  and  sanitary  conditions 
upon  the  birth  rate  and  mortality ;  and,  for  the  purposes  of  our  discussion,  this 
latter  premise  leads  to  the  same  conclusion  we  later  establish. 

The  total  foreign  population  of  Peru  in  1901  was  estimated  at  less  than 
50,000,  of  which  80,000  were  Asiatics  and  10,000  Italian.  Most  of  this  foreign 
population  was  engaged  in  mercantile  pursuits.  Peru  is  not  yet  in  the  current 
of  the  western  migration  of  European  peoples,  and  there  are  many  obstacles 
to  be  overcome  within  the  country  before  any  Important  current  of  immigra- 
tion can  be  established. 

LAND,  rrS  EXPLOrrATION   AND  VALUE. 

Although  Peru  was  a  plantation  colony  of  Spain,  and  although  it  has  pre- 
served many  features  characteristic  of  such  plantation,  as  distinguished  from 
farming  communities,  there  have  always  been  on  the  coast  and  in  the  Sierra  a 
considerable  element  of  small  farmers  owning  their  own  land  or  occupying 
communal  allotmenta  This  element  of  the  population  should  be  distinguished 
from  the  peon  landless  class.  The  minute  subdivision  of  these  small  holdings 
which  has  taken  place  from  generation  to  generation  tends  to  make  the  average 
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aise  of  farms  mach  smaller  than  one  would  at  first  predict  in  view  of  the  great 
size  of  many  of  the  estates. 

The  important  facts  of  the  land  situation  on  the  coast  are  that  the  irrigated 
lands  have  reached  their  limit  in  the  existing  order  of  things,  and  many  of  the 
small  farms  are  so  minute  that  they  can  not  be  subdivided  any  further.  The 
sons  of  the  small  farmer  therefbre  are  now,  or  soon  will  be,  obliged  to  seek 
employment  in  the  few  larger  urban  centers,  work  on  the  large  estates  as  peons, 
work  in  the  mines,  or  become  tenants  under  the  share  system  where  their  rela- 
tive lack  of  skili  in  agriculture  and  the  processes  of  bargaining  place  them  at  a 
disadvantage. 

While  good  lands  with  sufficient  water,  organized  in  large  units  are  valued 
at  from  $50  to  $140  per  acre,  quite  a  dlfTerent  condition  exists  among  the  com- 
munities of  small  holdings.  It  is  seldom  that  these  small  holdings  can  be 
bought  at  leiss  than  $150  per  acre  when  offered  in  units  of  less  than  10  or  15 
acres,  and  the  price  frequently  rises  to  $700  per  acre.  The  whole  subject  of 
land  values  on  the  coast  of  Peru  will  be  better  understood  when  it  is  stated 
that  along  the  entire  1,400  miles  of  coast  and  in  the  55  valleys  crossing  the 
coastal  plain  there  are  only  1,000  square  miles  of  irrigated  land.  Both  holders 
of  large  and  small  estates  have  long  been  accustomed  to  the  rigid  limitations 
placed  upon  the  supply  of  land  by  physical  conditions,  economic  organization, 
and  public  policy.  Tlie  small  farmer  does  not  therefore  think  of  looking  afar 
for  new  holdings,  and  the  large  estate  owner  or  manager  can  count  on  his 
fingers  the  large  estates  which  can  probably  be  bought  at  any  time.  Any  addi- 
tions to  demand  quickly,  therefore,  cause  a  noticeable  rise  in  price.  Wher- 
ever competition  within  the  last  few  years  has  been  at  all  noticeable — that  is, 
where  there  have  been  even  two  buyers  and  one  seller — ^the  price  of  land  with 
water  right  has  risen  to  the  neighborhood  of  $140  per  acre,  when  the  lands  were 
offered  in  large  units,  the  purchasers  aiming  at  exploitation  in  the  plantation 
form  with  peon  labor. 

The  subdivision  of  large  estates  into  small  holdings  for  sale  has  not  under 
these  conditions  been  attempted,  nor  is  it  likely  to  occur.  This  would  be  a 
new  type  of  enterprise,  requiring  conditions  which  do  not  exist  at  present 
The  ownership  of  land  carries  with  it  certain  political  and  social  privileges 
which  give  to  it  a  value  not  derivable  from  its  ability  to  produce  economic 
rent 

For  a  number  of  years,  therefore,  there  have  been  evidences  that  the  pecula- 
tion of  Peru  on  the  coast  was  feeling  the  pressure  of  a  scarcity  of  economic  op- 
portunity, and  the  Government  has  been  constrained  to  consider  the  possible 
utilization  of  the  arid  lands  lying  outside  the  present  irrigated  districts. 

AVAILABLE  PBOJBCT8. 

Up  until  10  years  ago  it  was  believed  that  great  areas  of  the  coastal  plain 
between  valley  and  valley  could  be  converted  into  farms  as  productive  as  those 
immediately  adjoining  the  rivers.  Within  the  last  10  years  it  was  stated  that 
50,000,000  acres  of  land  were  available  for  irrigation.  Investigation  has  re- 
duced this  estimate  to  1,000,000  acres  of  lands  Aying  in  convenient  relation  to 
water  supply  and  under  the  conditions  of  production  and  marketing  imposed. 

Under  the  Inca  regime  there  were,  according  to  the  old  chroniclers,  from 
10,000,000  to  12,000,000  pec^le  within  the  territory  now  comprising  Peru. 
Whether  this  is  true  or  not,  population  was  evidently  large  enough  to  consume 
all  of  the  few  varieties  of  crops  grown,  and  the  staple  crops  under  these  con- 
ditions were  such  that  they  could  be  produced  upon  the  coast  during  the 
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flood  season.  Therefore,  the  problem  of  stream  regulation  did  not  have  the 
importance  it  has  under  conditions  where  perennial  crops  are  grown  or  where 
crops  requiring  irrigation  in  August  and  Sept^nber  are  made  more  profitable  by 
the  existence  of  an  export  market  With  a  larger  population  and  with  higher 
standards  of  consimiption  In  Peru,  a  great  deal  of  land  upon  intermittent 
streams  colud  be  profitably  utilized  in  the  production  of  quick-growing  simimer 
crops.  But  if  the  supply  of  these  quick-growing  crops  to-day  passes  a  certain 
limit  the  price  falls  quickly  to  a  point  where  profits  are  much  less  than  those 
obtainable  from  the  staple  export  crops,  conmianding  a  world  market 

Assumptions  regarding  the  exploitation  and  value  of  lands  upon  the  coast 
to  be  reclaimed  by  irrigation,  therefore,  start  from  these  conditions — namely, 
an  export  market  for  crops  requiring  irrigation  in  the  season  when  the  stream 
discharge  is  at  a  minimum,  and  a  generally  low  standard  of  production  and 
consumption  among  the  masses  of  the  population.  Calculations  of  the  probable 
value  of  the  products  of  new  bodies  of  irrigated  lands  are  therefore  generally 
based  upon  the  growth  of  cotton,  the  average  production  of  which  for  all  grades 
and  sizes  of  land  is  approximately  one  bale  of  ginned  fiber  to  the  acre.  Sugar 
is  also  a  profitable  crop,  but  difficult  to  establish  as  a  means  of  agrarian 
reform. 

Of  approximately  1,000,000  acres  available  for  irrigation  under  the  condi- 
tions described,  126,500  acres  may  be  considered  as  uniting  ail  of  the  properties 
required  to  make  them  immediately  Irrigable.  The  lowest  cost  per  acre  on 
these  projects  is  estimated  at  $19,  this  unusually  low  estimate  being  due  to 
the  fact  that  an  old  Inca  canal  can  be  utilized.  The  most  costly  project  of  this 
series  is  estimated  to  require  a  disbursement  of  $105  per  acre  for  engineering 
works  alone,  exclusive  of  bond  discount,  interest,  etc  In  addition  to  these 
most  favorably  situated  projects  there  are  four  other  projects  aggregating 
242,000  acres,  and  estimated  to  cost  $20,650,000.  The  average  estimated  cost 
of  the  first  series  is  $55  per  acre,  and  of  the  second  $85  per  acre.  In  the  first 
series  no  storage  works  or  long  diversions  are  necessary.  In  the  second  series 
some  relatively  small  storage  works  and  some  rather  long  diversions  are  called 
for.  The  remaining  680,000  acres  include  lands  either  of  more  unfavorable  con- 
ditions of  soil  or  subsoil  or  lands  requiring  long  diversions  or  more  costly 
storage  works,  and  have  been  considered  as  near  the  margin  of  reclalmable 
lands  under  present  economic  conditions. 

THB    SVOLUTION    OF    INSTrTXJTIONS    AND    POLICIES    AFFECTING    THE    DEVELOPMENT 

OF  THE  ABID  LANDS. 

In  1824,  at  the  beginning  of  the  republican  era,  Peru  faced  a  problem  much 
more  difficult  in  every  way  than  that  which  had  confronted  the  Government  of 
Washington  in  1789.  In  1880  the  population  of  the  United  States  was  12,866,000, 
of  which  10,526,248  were  classified  as  whites ;  that  is,  82  per  cent  of  the  popu- 
lation was  presumably  capable  of  participating  in  or  of  contributing  to  the  class 
which  did  take  part  in  the  determination  of  public  policies  through  the  repre- 
sentation of  the  economic  interests  of  the  various  localities  and  types  of  popu- 
lation. In  Peru  in  1886  the  population  was  1,374,000,  of  which  not  more  than 
180,000  were  classified  as  whites,  the  rest  being  classified  by  the  census  takers 
as  Indian,  mixed,  negro  slaves,  free  negroes,  and  mulattoes.  Classifications 
of  this  kind  can  not  be  understood  to  have  any  particularly  accurate  ethnical 
significance,  but  in  this  case  they  should  be  taken  as  having  a  determined 
political  significance.  Not  alone  from  choice  but  as  a  whole  from  necessity, 
Peru  began  her  career  as  an  independent  nation  with  more  than  80  per  cent 
of  the  population  regarded  by  the  governing  class,  and  probably  Justly  so. 
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as  without  capacity  for  self-goyemment,  whatev^  may  haye  been  the  proYlsions 
of  the  written  constitution. 

Furthermore,  in  1830,  there  were  in  the  United  States  3,000  miles  of  railways 
and  navigable  waterways.  In  1015,  nearly  100  years  later,  there  were  in  Peru 
less  than  2,000  miles  of  railways  and  no  navigation  canals.  The  United  States 
was  in  the  track  of  migration  of  European  peoples,  and  possessed  immense 
areas  of  fertile  lands,  forests,  and  mines.  The  thought  may  be  Justly  enter- 
tained that  the  progress  and  prosperity  which  the  United  States  has  enjoyed 
has  been  largely  due  to  the  exceptional  combination  of  these  circumstances. 
Peru,  upon  the  other  hand,  was  quite  out  of  the  track  of  migration  from  the 
older  countries,  and  whatever  resources  they  might  then  have  had,  or  now 
have,  occurred  under  physical  difficulties  which  do  not  make  them  easy  of 
exploitation. 

The  United  States  did  not,  however,  apparently,  adopt  such  beneficial  policies 
as  the  homestead  policy  spontaneously,  nor  because  of  any  instinctive  wisdom, 
foresight,  or  democratic  sentiment.  The  homestead  act  was  debated  In  Con- 
gress for  nearly  30  years  and  was  given  a  place  upon  the  statute  books  of  the 
Nation  in  1862.  The  history  of  the  homestead  act  is  a  history  of  the  struggle 
for  the  balance  of  economic  advantage  between  different  sections  of  the  United 
States. 

For  many  years  after  the  establishment  of  the  Republican  regime  in  Peru, 
public  iK)licy  was  dominated  by  the  theory  that  capital  was  the  only  element 
needed  to  produce  a  prosperous  national  community  out  of  the  distinctly  dif- 
ferent classes  of  the  population  upon  the  physical  basis  determined  by  the 
physiography  of  the  Ck>rdillera.  This  theory,  it  should  be  noticed,  has  been 
common  to  all  new  countries.  It  has  produced  beneficial  results,  when  other 
things  were  equal — ^that  is,  when  the  governing  class  has  been  relatively 
homogeneous  in  political  capacity  and  in  the  consciousness  of  political 
power,  and  where  consequently  it  has  been  difficult  for  any  one  ele- 
ment to  maintain  the  balance  of  power  without  making  compromises  and  con- 
cessions that  have  checked  the  tendency  toward  class  government  Capital 
will  always  be  necessary  for  the  development  of  raw  resources,  and  in  new 
countries  it  must  be  foreign  capital,  but  the  success  of  investments  of  capital 
depends  in  the  long  run  upon  the  standards  of  production  and  consumption  of 
the  population  in  the  country  where  investments  are  made. 

Peru  enjoyed  some  exceptional  conditions  In  the  character  of  its  sources  of 
wealth.  The  Government  possessed  valuable  guano  deposits,  and,  later,  nitrate 
deposits.  It  once  mortgaged  the  first  for  its  public  debt,  and  later  granted  the 
right  of  exploitation  of  the  guano  and  the  right  to  operate  the  national  rail- 
ways in  return  for  the  assumption  of  this  debt  by  a  foreign  corporation.  The 
nitrate  deposits  were  lost  in  the  war  with  Chile.  Peru  then  found  herself 
relatively  free  from  debt  as  she  has  remained  up  to  the  present  time,  but  the 
Government's  sources  of  revenue  have  been  seriously  curtailed. 

In  1895  an  irrigation  law  was  passed  in  which  the  old  test  of  public  policy 
was  stated  In  terms  applicable  to  the  development  of  the  arid  lands.  The 
preamble  of  this  law  stated  that  it  was  convenient  for  .the  Government  to  ob- 
tain the  growth  of  more  crops  in  the  arid  region  by  any  means  in  its  power, 
and  went  on  to  provide  that  the  public  lands  could  be  granted  in  any  quantity 
whatever  under  any  system  of  exploitation  so  long  as  these  crops  were 
promised.  Under  this  law,  and  the  policy  of  which  it  was  a  partial  expression, 
nearly  all  the  public  lands  of  that  period  passed  into  the  hands  of  conces- 
sionaires who  have  held  the  lands  without  developing  them,  although  the 
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ministerial  regulations  provided  that  the  concessions  should  lapse  after  a 
period  when  the  lands  were  not  eflfectively  developed. 

Nothing  having  been  accomplished  under  this  law,  In  1018,  following  the 
formulation  of  the  inventories  and  estimates  regarding  the  irrigable  lands  on 
the  coast,  a  new  law  was  promulgated  providing  for  the  issue  of  bonds  of  the 
par  value  of  £2,000,000,  the  proceeds  of  which  were  to  be  applied  to  irrigation 
and  colonization  of  selected  projects.  In  this  law,  however,  it  was  also 
provided  that  the  Government  could  guarantee  the  interest  up  to  5^  per  cent 
on  private  capital  invested  in  Irrigation  works,  and  the  method  of  tenure 
and  exploitation  left  open.  Those  charged,  therefore,  with  the  administratlOD 
of  this  law  were  obliged  to  concentrate  their  attention  upon  the  question  of 
what  was  a  proper  test  of  public  policy  where  the  law  left  open  two  divergent 
methods  of  procedure.  Upon  the  one  hand,  the  law  told  the  administrator 
that  the  aim  of  policy  was  the  settlement  of  the  State  lands  in  small  holdings, 
and  the  inference  was  that  it  had  been  the  intention  to  define  the  test  of 
policy  as  the  degree  in  which  it  favored  the  improvement  of  the  types  of  popu- 
lation, and  the  assimilation  of  the  best  types  into  the  national  community. 
On  the  other  hand,  the  law  consented  that  the  investment  of  capital  was  in 
itself  an  aim  and  sufficient  test  of  policy,  and  that  the  results  following  such 
investment  could  be  left  to  take  care  of  themselves,  the  Government  guaran- 
teeing dividends  on  shares  and  interest  on  bonds  whether  the  business  of  land 
exploitation  was  profitably  managed  or  not,  or  whether  the  plantation  or  home- 
stead system  was  followed. 

Under  the  clause  providing  for  a  guaranty  of  private  capital  invested  in 
irrigation  works  a  petition  was  made  for  bodies  of  land  which  in  the  aggre- 
gate would  have  included  all  of  the  projects  available  according  to  the  criterion 
of  land  values  already  referred  to  in  this  paper.  If  this  petition  had  been 
granted  there  would  have  been  relatively  little  land  left  for  the  application 
of  a  land-settlement  policy  by  the  Government,  even  if  the  national  credit,  after 
burdening  itself  with  the  stipulated  guaranty  to  the  concessionaires,  could  have 
carried  the  debt  necessary  for  the  construction  and  colonization  of  projects 
left  over  after  the  concessionaire  had  had  his  selection.  It  was,  therefore,  con- 
cluded inadvisable  to  make  use  of  the  plantation  system  allowed  under  the 
concession  clause  of  the  law,  and,  if  possible,  to  employ  the  Government's 
credit  exclusively  for  the  furthering  of  the  land  settlement  in  small  holdings. 

This  law  has  not  produced  any  effect  as  yet  unless  it  be  an  effect  upon 
public  opinion  as  to  the  proper  test  of  public  policy.  One  of  the  chief  reasons 
for  this  has  been  that  the  Government  insists  upon  throwing  upon  the  capitalist 
the  risks  of  colonization.  No  one  can  answer  the  question  whether  European 
inmiigrants  could  be  induced  to  take  up  the  irrigated  lands  in  small  lots  and 
repay  the  Government  for  its  disbursements.  Neither  can  the  capitalist  assume 
that  land  settlement  can  be  accomplished  by  recruiting  the  settlers  from  among 
the  coastal  population  itself. 

Under  these  circumstances  it  is  not  only  a  question  of  what  should  be  the  test 
of  public  policy,  it  is  also  one  of  what  policy  can  be  successfully  established.  It 
is  probable  that  the  line  of  least  resistance  at  first  and  the  type  of  policy  giving 
the  most  inmiediate  results  of  a  certain  economic  type  would  be  that  which  per- 
mitted the  exploitation  of  the  present  waste  lands  in  large  estates  formed  by  the 
construction  of  irrigation  works  with  the  Government's  credit,  such  estates 
to  be  exploited  under  the  peon  system.  It  is  a  question,  however,  even  in  this 
case  whether  such  a  labor  system  as  this  implies  would  be  a  satisfactory  one 
to  the  estate  managers  themselves.  It  is  now  necessary  to  recruit  peon  labor 
lor  the  coastal  estates  by  means  of  a  system  somewhat  akin  to  forced  impress- 
ments of  the  Indian  population  of  the  highlands. 
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Upon  the  other  hand,  although  the  small  farmer  of  the  coast  imys  more  for 
rent  than  he  would  be  required  to  pay  under  a  Government  reclamation  policy 
designed  to  foment  the  small  holding  system,  the  small  farmer  Is  not  to  be 
considered  a  high-grade  farmer.  Irrigated  land  Is  not  marginal  land  in  the 
sense  that  this  term  has  been  employed  by  economists.  It  is  never  no-rent 
land  and  must  always  produce  the  interest  upon  a  relatively  large  sum  of 
money.  Irrigated  land  at  present  must  generally  be  in  the  first  categories  of 
high-grade  arable  land,  and  the  low-grade  farmer  can  not  have  a  place  in  the 
successful  irrigated  community.  Although  the  average  production  of  cotton 
for  Peru  is  approximately  one  bale  to  the  acre,  the  small  farmer  often  obtains 
only  one-half  a  bale,  while  the  large  estates  generally  produce  two  bales  to 
the  acre. 

When  we  consider  the  question  of  Inmiigration  things  do  not  look  much 
brighter.  It  is  true  that  in  Europe  the  stress  of  population  upon  marginal 
lands  and  resources  has  produced  an  overflow  of  population  into  more  sparsely 
settled  countries,  but  the  European  inmilgrant  prefers  communities  where  a 
certain  momentum  in  the  immigrant  movement  has  already  been  established* 
Even  in  those  South  American  countries  where  immigration  Is  already  im- 
portant, a  positive  increase  in  the  permanent  population  has  been  of 
slow  growth.  The  first  immigrants  return  to  the  old  country  the  wealth 
they  acquire  in  the  new.  Furthermore,  the  greater  part  of  the  immi- 
grant population  established  in  the  United  States  during  the  last  20  years, 
although  having  come  from  rural  communities  in  Europe,  has  settled  about 
the  industrial  centers  of  the  cities  and  taken  part  in  the  growth  of  the  manu- 
facturing Industry  rather  than  in  that  of  agriculture.  It  is  a  question  whether 
such  settlers  as  could  be  obtained  from  Europe  to-day,  always  supposing  con- 
ditions which  existed  before  the  present  European  war,  could  be  any  more 
quickly  adapted  to  the  requirements  of  a  reclamation  settlement  policy  of  the 
coastal  lands  than  the  growing  coastal  population  itself. 

But  in  the  question  of  public  policies-  another  consideration  arises.  Such 
policies  in  all  countries  manifest  themselves  as  results  of  the  struggle  for  the 
balance  of  economic  and  political  power  between  the  elements  of  population  in 
a  country.  It  is  therefore  pertinent  to  ask  if  the  interest  of  the  older  element 
of  the  governing  class  in  Peru  would  be  best  conserved  by  granting  the  State 
lands  as  plantations  to  be  worked  by  foreign  companies  in  which  private 
interests  among  the  governing  class  had  a  certain  representation ;  or  would  it 
be  best  conserved  by  settling  the  arid  lands  with  small  farmers  that  could  con- 
stitute among  the  governing  elements  of  the  future,  a  third  element  serving  to 
preserve  the  balance  of  power  at  a  point  convenient  for  the  best  interests  of 
tlie  governing  elements  of  to-day,  and  as  they  are  also  to  be  modified  under  the 
future  Influence  of  economic  life. 

THE  TREND  OF  PSESENT-DAT  POLICIES. 

Some  of  the  governing  class  believe  that  Peru  can  not,  others  that  it  should 
not,  be  anything  but  a  Plantation  State.  Both  of  these  beliefs  are  supported  by 
the  quality  of  available  material. 

Both  the  law  of  1913  and  the  Government's  interpretation  of  it  up  to  this 
time,  however,  may  be  taken  to  indicate  that  those  holding  the  balance  of  politi- 
cal power  to-day  believe  it  to  their  best  interests  to  establish  the  small  land- 
holding  system,  if  possible,  upon  lands  to  be  reclaimed.  The  chief  probability 
of  the  abandonment  of  such  an  interpretation  of  the  law  arises  out  of  the 
difaculties  believed  to  attend  colonization. 
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Companies  have  been  found  who  are  willing  to  underwrite  the  bonds*  build 
the  works,  and  colonize  the  lands,  but  they  regard  the  risk  of  colonisation  so 
high  that  the  total  charges  would  run  the  annual  payments  to  be  made  by 
settlers  up  to  an  average  of  $12.50  per  acre  on  the  most  favorable  projects  when 
the  amortization  period  is  20  years. 

Not  the  least  of  the  Government's  difficulties  in  this  connection  is  the  prob- 
lem of  finding  established  firms  to  engage  in  enterprises  combining  so  many 
and  diverse  activities.  It  is  not  a  question  of  simply  taking  bonds  upon  the 
Government's  guaranty,  nor  of  building  irrigation  works  at  a  stipulated  price, 
nor  of  stimulating  an  immigrant  current  All  of  these  processes  must  be  com- 
bined, and  the  combination  must  be  made  in  such  a  way  that  there  is  active 
cooperation  and  simultaneous  interest  in  all  the  processes.  If  contracts  of 
this  character  are  let  they  must  be  so  designed  as  to  automatically  provide 
for  the  carrying  out  of  each  step  from  the  time  the  bonds  are  issued  to  the  time 
the  lands  are  settled.  The  company  undertaking  such  an  enterprise  could 
not  afford  to  collect  payments  from  the  colonists.  It  must  depend  upon  the 
Gk)vernment's  credit  for  its  remuneration  and  place  upon  the  Government  the 
burden  of  collecting  revenue.  Considering  all  of  the  phases  of  the  situation, 
it  seems  difficult  to  escape  the  conviction  that  the  Government  must  make 
itself  responsible  for  the  land  settlement  and  the  effectiveness  of  revenue 
production  which  that  implies.  This  has  not  been,  however,  the  tendmicy  of 
theories  of  policy. 

CONCLUSIONS. 

In  summing  up  the  situation  two  clearly  related  but  analytically  separable 
propositions  seem  to  stand  out  as  the  essential  premises  of  political  action 
in  this  matter.  The  order  in  which  these  propositions  is  stated  is  indifferent ; 
one  is  as  important  as  the  other;  each  is  reciprocal  to  the  other.  The  first  Is 
that  an  active  campaign  of  agricultural  education  is  absolutely  necessary 
whether  settlers  be  recruited  from  native  or  foreign  populations.  The  second 
is  that  the  Government's  fiscal  administration  and  public  credit  most  be  placed 
In  a  condition  which  can  not  be  impeached  by  those  who  in  the  defense  of  their 
own  interest  must  critically  analyze  the  elements  of  risk  in  the  loaning  of 
funds,  or  by  those  who  may  consider  it  to  their  present  interest  to  prevent  the 
development  of  social  policies. 

The  acceptance  of  the  first  of  these  propositions  means  that  in  addition  to 
the  school  of  agriculture  situated  in  Ldma,  and  available  to  only  the  sons  of 
those  whose  economic  opportunities  are  already  fairly  well  secured,  there  must 
be  established  at  various  points  along  the  coast,  centers  of  agricultural  experi- 
ment and  demonstration  aimed  to  reach,  at  any  cost,  the  small  farmer,  be  he 
native  or  immigrant  The  standards  of  production  and  consumption  must  be 
raised  in  this  way  and  further  stimulated  by  the  Inculcation  of  cooperative 
habits  in  various  ways.  The  acceptance  of  the  second  proposition  means 
among  other  things  a  reform  in  the  ^stem  of  taxation  designed  to  appropriate 
the  Government's  share  of  the  social  income  in  a  more  equable  scale. 

Both  of  these  propositions,  and  the  lines  of  action  that  their  acceptance  im- 
plies, open  to  the  view  problems  more  difficult  than  any  yet  systematically 
studied  by  those  interested  in  the  public  welfare  of  Peru.  The  classes  of  prob- 
lems are  only  secondarily  of  the  categories  of  civil  or  hydraulic  engineering, 
which  have  already  been  systematically  studied  to  an  extent  largely  sufficient 
for  the  purpose  of  guiding  public  policies.  No  matter  what  may  be  the  par- 
ticular point  of  view  of  any  one  who  looks  at  the  redaimable  lands  of  the 
coast  of  Peru,  the  belief  seems  tenable  that  the  foreign  enterpriser  and  banker, 


Digitized  by 


Google 


CONBEEVATION  OF  NATURAL  BES0URCE8.  849 

the  classes  holding  the  balance  of  political  power  in  Pern  to-day,  and  the  great 
mass  of  population  taking  little  interest  in  public  affairs  and  possessing  none 
of  the  qualities  which  are  likely  to  produce  economic  Lmprovement  under  the 
old  policies — all  will  be  benefitted  by  the  acceptance  of  these  two  propositions 
allied  to  a  policy  which  aims  at  the  employment  of  the  arid  lands  of  the  coast 
for  the  extension  of  the  small  holding  system. 

The  value  of  public  utilities  of  all  kinds,  the  opportunities  for  enterprise  and 
the  extension  of  trade  and  commerce,  all  depend  upon  the  raising  of  the  stand- 
ards of  production  and  consumption  of  the  population,  and  the  history  of  the 
trial  and  error  process  in  the  policies  of  Peru  emphasizes  this  truism.  It  is 
not  therefore  so  much  a  reclamation  policy,  nor  a  series  of  laws  for  reclama- 
tion purposes,  nor  the  formation  of  a  large  series  of  public  works,  which  Peru 
immediately  requires.  It  is  rather  the  establishment  of  a  conservative  adminis- 
tration with  a  carefully  determined  system  of  taxation  accompained  by  an 
active  department  of  agriculture  with  practical  demonstration  farms  among 
the  agricultural  classes  of  relatively  inferior  knowledge  of  the  modern  art  of 
farming  on  Irrigated  lands. 

Inasmuch  as  the  entire  coastal  population  is  used  to  irrigated  farming  and 
knows  no  other  kind,  the  problem  in  this  respect  may  not  be  so  difficult  as  It 
has  been  in  some  parts  of  the  United  States.  The  authorized  bond  issue  could 
be  employed  in  the  building  of  the  more  feasible  projects,  not  all  at  once,  but 
successively  one  after  the  other  as  the  success  of  one  and  the  other  Is  estab- 
lished. The  Government  has  ample  imformation  to  enable  it  to  select  and  build 
these  projects  to  advantage,  but  it  should  first  recognize  the  fact  that  it  is  the 
type  of  man  upon  the  land  that  determines  the  success  of  irrigation,  and  first 
by  a  careful  census  of  its  own  available  resources  in  population,  and  then  by 
the  establishment  of  a  practical  system  of  education  in  agricultural  technique 
and  cooperation,  seek  to  eliminate  the  errors  of  policy  that  would  be  ruinous 
to  a  country  of  so  few  available  resources. 

In  developing  an  efficient  type  of  farmer,  a  gradual  process  seems  to  be  re- 
quired. A  natural  evolution  seems  to  be  through  the  various  stages  of  tenantry 
to  ownership.  Any  of  the  objections  which  might  upon  theoretical  or  practical 
grounds  be  advanced  against  the  interposition  of  such  a  series  of  graduated 
steps  in  the  process  of  creating  a  convenient  type  of  land  holding,  would  seem 
to  be  susceptible  of  elimination  by  the  use  of  a  properly  coordinated  system 
of  education  combined  with  fiscal  responsibility  for  the  irrigation  works.  It 
may  be  that  a  scheme  can  be  devised  whereby  the  reclaimed  land  can  be  rented 
to  the  farmer  until  he  has  solved  his  first  and  most  difficult  problems  of  adjust- 
ment The  carrying  out  of  such  a  plan  depends  primarily  upon  the  accept- 
ability of  long  term  bonds,  and  this  would,  in  turn,  depend  upon  the  stability 
of  public  revenues  and  national  credit 

Upon  the  whole,  it  appears  that  policies  have  followed  in  Peru  the  same 
evolution  that  has  characterized  them  in  other  nations  of  strong  individualistic 
traditions  and  beliefs.  In  Peru,  as  in  other  countries  of  such  traditions,  policies 
have  not  at  first  embodied  a  full  recognition  of  the  fact  that  investments  and 
production,  although  the  bases  of  prosperity,  are  more  effectively  considered  as 
means  than  as  ends.  After  awhile  there  is  thrown  into  stronger  relief  the  fact 
that  the  success  of  investments  and  of  fiscal  activities  depends  upon  the  quality 
of  population  and  that  public  policies  must  embody  some  recognition  of  this 
fact  in  both  aim  and  method.  The  type  of  man  upon  the  land  then  becomes  the 
ultimate  test  of  agricultural  policy.  The  arrival  at  this  stage  in  the  evolution 
of  policies  brings  with  it  advantages  both  from  within  and  without  the  body 
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politic,  and  there  are  indications  in  the  countries  where  this  stage  is  beginning 
to  appear  that  it  carries  with  it  after  a  while  a  more  or  less  spontaneous 
cooperation  among  many  elements  where  conflicts  formerly  prevailed.  Pern 
has  long  sought  progress  through  the  intervention  of  outside  elements.  These 
are  still  very  necessary,  but  can  be  of  no  lasting  avail  without  an  effort  by  the 
Government  designed  to  raise  the  standards  of  production  and  consvmption 
among  the  population  now  available  as  a  national  asset.  Immigration  may  play 
a  part  in  this  process ;  the  process  itself  should  not  be  delayed  because  inmii- 
gration  is  not  effective  to-day. 

It  is  true  that  Peru  has  large  areas  of  undeveloped  land  lying  on  the  Brazilian 
slopes  of  the  cordiUera.  These  lands,  however,  are  not  well  known ;  there  are 
no  means  of  communication  in  that  region.  The  cost  of  building  railroads 
across  the  Andes  is  prohibitive  unless  for  the  purpose  of  developing  raw  ma- 
terials of  very  high  value  and  occurring  in  very  large  quantities. 

Peru  has  endeavored  for  years  to  finance  railroads  into  this  country  and  is 
slowly  progressing  to  that  end,  but  the  question  of  how  to  develop  it  and  the 
question  of  whether  the  coastal  population  would  readily  adapt  itself  to 
the  conditions  there  are  questions  more  problematical  than  any  concerned  with 
the  extension  of  irrigation  on  the  coastal  lands.  Certainly  it  is  not  probable 
that  European  immigration  could  be  directed  to  this  region  behind  the  Andes, 
even  if  railroads  were  built,  until  the  pressure  of  population  upon  less  remote 
countries  is  much  more  severe  than  it  is  to-day. 

Inunigration  may  be  conveniently  used  for  the  purpose  of  placing  suflScient 
pressure  upon  the  coastal  population  and  for  the  purpose  of  improving  its  stand- 
ards, but  I  do  not  believe  it  should  be  used  as  a  means  of  displacing  or  in  any 
way  that  may  dii^lace  the  native*s  small  farm.  The  existing  coastal  popula- 
tion is  in  itstif  a  resource  capable  of  development  in  quality.  Theories  of  con- 
servation of  natural  resources  that  ignore  the  value  of  the  existing  population, 
its  capabilities  of  improvement,  and  its  intrinsic  quality  of  being  an  established 
home-loving  element  are  incomplete  and  defeat  the  ends  implied  in  conservation. 
In  Peru  conditions  are  such  that  the  movement  for  the  improvement  of  the 
standards  of  production  and  consumption  must  come  from  the  upper  stratum 
of  society — ^f rom  among  the  elements  of  the  governing  dass.  The  difEerences  in 
quality  between  the  classes  of  population  preclude  the  possibility  of  anything 
but  a  slow  and  painful  evolution  through  the  processes  of  struggle  for  the 
balance  of  economic  opportunity. 

The  ChairmIn.  My  knowledge  of  conditions  in  Peru  is  so  limited 
that,  while  this  paper  was  being  read,  a  number  of  questions  arose 
in  my  mind,  and  I  widbed  for  further  information.  The  same  thing 
may  have  occurred  to  you.  In  the  limited  time  we  have  there  is  an 
opportunity  to  ask  a  few  questions,  and  you  will  no  doubt  take 
advantage  of  this  chance  for  further  information  concerning  this 
interesting  topic. 

A  Voice.  I  would  like  to  ask  about  that  serial  bond  that  you 
speak  of.  What  is  the  nature  of  the  serial-bond  issue,  and  what 
other  bonds  are  issued! 

Mr.  Sutton.  The  serial  bond  is  simply  a  bond  which  is  retired 
in  parts  each  year.  You  issue  $20,000,000  worth  of  bonds.  The 
period  of  amortization  is  20  years,  and  $1,000,000  is  retired  the  first 
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year,  and  so  on  each  succeeding  year.  That  means  also  that  the  rate 
of  amortization  can  not  be  disturbed;  it  is  uniform.  There  is  more 
interest  to  pay  the  first  year  than  there  is  in  any  other  year,  while 
the  rate  of  amortization  is  constant.  The  interest  is  greater  the  first 
year,  unless  sinking  funds  are  provided  to  regulate  that  rate,  but 
they  have  not  been  considered. 

The  Chaibman.  What  kind  of  bond  would  you  suggest,  Mr. 
Sutton? 

Mr.  Sutton.  I  would  suggest  that  the  Peruvian  Government  issue 
long-term  bonds — if  necessary  even  50-year  bonds  for  its  first  proj- 
ects— and  that  it  allow  the  settler  to  simply  rent  the  land.  The  fixed 
charges  on  those  bonds  should  not  deviate.  Supposing  they  were  to 
be  all  amortized  in  20  years,  that  the  interest  rate  was  5^  per  cent, 
and  that  of  the  estimated  average  cost  of  projects  about  $8  per  year 
would  be  assignable  to  interest  and  $8  to  amortization.  Now,  for 
the  first  five  or  six  years  the  colonist  could  be  allowed  to  pay  simply 
that  interest  as  earned  and  at  the  end  of  the  five-year  period  begin  to 
pay  his  amortization,  and  the  Government  could  maintain  a  sinking 
fund  to  take  care  of  the  amortization ;  if  necessary,  paying  that  out 
of  the  general  revenues  of  the  State  or  utilizing  the  increased  reve- 
nues from  the  district  where  the  regulation  was  practiced.  Where 
these  settlers  went  there  would  be  an  increase  of  imports,  at  any  rate. 
The  greatest  revenue  of  Peru  to-day  is  derived  from  its  import 
taxes.  AUow  the  settlers  to  benefit  from  the  increase  in  revenue  due 
to  their  settlement  of  the  land,  taking  care  of  a  part  of  the  amortiza- 
tion, and  at  the  end  of  this  five-year  period  their  amortization  rate 
would  have  been  reduced  by  a  part  of  the  debt  and  leave  a  fimd 
derived  from  increased  revenues  which  would  have  been  produced. 
There  we  have  a  stage  of  tenancy,  preceding  that  of  ownership,  by 
which  the  ownership  was  acquired,  and  recognition  of  the  social 
value  given  by  the  land  to  the  community  or  the  settlement 

A  Voice.  Would  you  still  continue  taxing  the  product  rather  than 
the  land? 

Mr.  Sutton.  That  is  a  question  I  would  not  change  for  the  present. 
I  would  exempt  all  taxation  on  a  product  below  a  certain  amount, 
as  is  done  to-day  in  other  countries.  The  fact  is  that  the  present 
taxation  of  the  products  in  Peru  is  not  an  effective  tax.  And  only 
after  the  land  is  more  than  strong  enough  to  bear  the  burden  of 
taxation  would  I  place  additional  burden  on  the  land.  The  object 
of  the  whole  policy  would  be  to  do  everything  for  the  settler  the 
first  year.  And  inasmuch  as  I  think  it  is  not  good  psychology  to 
give  a  man  something  for  nothing,  I 'believe  it  better  to  make  the 
people  who  settle  the  land  buy  the  land,  but  not  to  oblige  them  to 
crowd  themselves  too  hard  to  pay  the  debt. 
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The  Chaibman.  Could  you  tell  us,  Mr.  Sutton,  the  average  cost 
of  preparing  land  for  irrigation  in  the  country  you  have  discussed? 

Mr.  Sutton.  I  can  not  give  you  those  figures  from  memory,  but  I 
should  say  that  it  certainly  did  not  exceed,  on  the  average,  $15  per 
acre.  Do  you  mean  to  include  in  that  sum  the  leveling  of  the  land, 
and  perhaps  the  construction  of  farm  laterals  from  the  irrigation 
laterals? 

The  Chairman.  Yes,  it  would  include  the  main  with  ditches,  as 
well  as  the  distributaries  around  each  farm,  together  with  the  irri- 
gation structures  and  the  leveling  and  grading  of  the  land. 

Mr.  Sutton.  Ditches,  together  with  lateral  trenches,  are  usually 
constructed  by  the  community.  While  the  estimates  that  have  been 
made  there  for  the  irrigation  include  the  construction  of  the  main 
canal  and  all  of  its  accessories — the  intake  weir  and  reservoirs  where 
necessary — all  the  secondaries  are  taken  out  of  the  main  canal  to  dis- 
tribute to  the  districts.  In  fact,  the  water  is  taken  up  to  the  farm 
lateral  of  the  individual  holder.  The  preparation  of  that  individual 
holding  simply  consists  in  running  very  light  and  shallow  ditches 
and  leveling  the  land  and  clearing  it  from  brush.  It  would  not 
amount  to  $15  an  acre.  We  have  no  hummocky  land,  as  is  sometimes 
the  case  in  this  country  in  the  West 

A  Voice.  You  are  familiar  with  the  methods  followed  in  this 
country.  Do  those  of  western  Peru  conform  to  our  flooding  border 
and  furrow  methods! 

Mr.  Sutton.  They  have  in  Peru  both  of  those  methods.  It  is  in- 
teresting to  see  how  they  have  taken  in  knowledge  from  outside. 
The  Indian  population  of  Peru  long  before  the  whites  came  had 
worked  out  a  very  good  system  of  inundation.  The  river  where  this 
is  most  pronounced  is  one  which  is  somewhat  similar  in  its  flow  to  the 
Sacramento  Biver;  that  is,  the  whole  discharge  comes  down  within 
three  or  four  months  and  they  have  the  stream  practically  dried 
up  most  of  the  time.  They  have  to  take  that  water  as  soon  as  it  comes 
and  distribute  it  over  the  land,  and  the  land  will  soak  it  up.  In 
order  to  do  that  they  have  built  very  large  canals.  I  think  the  capac- 
ity of  those  canals  in  some  cases  was  seven  times  the  irrigating 
rate  for  this  country.  Theoretically,  there  are  so  many  second-feet 
per  acre,  but  they  have  seven  times  that  because  they  have  to  con- 
centrate in  this  diort  period.  Then  they  built  1-meter  deep  squares 
and  filled  them  40  to  50  centimeters  in  depth.  They  were  never 
flooded  more  than  three  times. 

A  Voice.  What  would  be  the  area  of  these  squares? 
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Mr.  Sutton.  I  should  say  not  any  larger  than  this  room,  and 
sometimes  not  more  than  half  that.  Then  the  soil  of  that  part  of 
Peru  is  a  very  fine  sand,  and  that  retains  the  moisture  for  months 
after  this  flooding  has  occurred. 

The  Chairman.  Do  you  use  the  Batson  method  both  for  the 
forage  crops  and  other  crops! 

Mr.  Sutton.  Yes,  the  same  system  is  used.  Besides  that  they 
have  the  furrow  system.  They  have  the  system  of  general  flooding 
only  on  certain  lands.  Sometimes  they  just  bring  a  lateral  to  the 
head  and  let  it  run  over  the  field.  That  is  very  bad  for  the  land, 
as  it  takes  out  all  the  good  quality  of  the  soil. 

The  Chairman.  From  what  you  state,  Mr.  Sutton,  I  would  infer 
that  the  duty  on  water  in  that  country  would  vary  within  a  very 
wide  limit.  When  water  was  plentiful  in  the  streams  large  amounts 
would  be  used? 

Mr.  Sutton.  Yes. 

The  Chairman.  Small  amounts  if  the  stream  flow  was  low ! 

Mr.  Sutton.  Exactly.  In  the  summer  season  when  the  flow  is 
plentiful  the  duty  is  as  much  as  1  second-foot  for  80  acres;  in  the 
dry  season  1  second-foot  for  400  acres. 

A  Voice.  I  would  like  to  ask  Mr.  Sutton  if  thei-e  is  any  difficulty 
in  disposing  of  the  bonds  that  are  issued,  or,  if  none  have  been  is- 
sued, would  there  be  if  an  issue  were  made?  In  other  words,  is  there 
a  market  for  the  bonds  t 

Mr.  Sutton.  That  is  a  very  pertinent  question,  and  I  would  like 
to  get  out  of  answering  it  if  I  could.  Those  bonds  can  be  placed, 
but  there  is  this  difficult  element:  The  carrying  out  of  the  accommo- 
dation scheme  seems  to  require  that  you  want  to  have  the  matter 
arranged  in  such  a  way  that  the  moment  the  bonds  are  issued  you 
start  a  process  which  will  give  you  possession  of  the  land  also  with 
the  proceeds  of  that  soil.  The  company  that  takes  those  bonds  has 
them  in  such  a  way  that  they  can  not,  in  their  own  interest,  abandon 
any  step  in  the  process  themselves  or  do  anything  to  hinder  or 
abridge  their  interest.  The  final  responsibility  for  the  collection  of 
revenue  and  the  payment  of  interest  and  amortization  of  the  bonds 
being  charged  against  the  Government,  the  Government  is  responsible. 
The  element  in  that  is  that  Peruvian  bonds  can  not  be  sold  upon  the 
market  at  the  same  price  as  American  bonds  can  be  placed,  or  Ar- 
gentine bonds.  They  must  be  sold  at  90  or  less.  Furthermore,  as 
the  risks  of  amortization  are  great,  nobody  has  ever  attempted  it. 
There  have  never  been  any  successful  schemes  of  colonization  in 
South  America  anywhere.  These  companies  must  make  a  profit  on 
colonization  to  cover  a  large  risk;  that  is  to  say,  they  are  charging 
as  high  as  £18  per  hectare  for  colonization  on  land  in  lots  of  16 
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hectares.  The  company  gets,  in  some  cases,  $5,000  for  bringing  one 
man  to  Peru. 

A  Voice.  It  seems  to  me  that  your  statement  would  indicate  the 
reason  for  having  trouble  in  placing  these  bonds. 

Mr.  Sutton.  They  are  having  trouble  when  you  consider  there  is 
not  a  ready  market  for  a  Government  bond  of  that  kind.  It  seems 
to  me  that  a  definite  policy  might  be  adopted  in  Peru  where  coloni- 
zation might  be  carried  out  in  a  simple  way.  For  instance,  this  could 
be  accomplished  by  first  taxing  the  land,  not  the  products,  and  using 
any  rate  that  may  be  determined.  You  then  have  a  secured  value 
upon  each  bond  issue.  You  do  not  have  to  depend  upon  the  national 
wealth  which  may  be  fluctuating.  Capital  is  invited  to  make  an  in- 
vestment upon  secured  value  which  has  been  established.  Then, 
going  further  than  that,  I  think  the  national  reclamation  policy 
should  be  adopted  in  relation  to  this  other  policy  so  that  one  grants 
to  the  colonizer,  the  owner  of  the  land,  the  interest  on  all  of  these 
irrigation  works  they  establish  during  a  period  of  10, 20,  or  30  years. 
Let  the  Government  pay  the  interest  out  of  the  taxation  derived  from 
the  land.  Let  the  amortization  charge  be  distributed  about  as  it  is 
with  reclamation  projects — say,  for  five  years  no  charge  whatsoever; 
after  the  fifth  year  make  it  $2.50,  and  increase  until  the  land  is 
productive;  in  the  final  year  of  the  retiring  of  the  bonds  the  heaviest 
obstacle  would  be  removed.  Then,  in  addition  to  that  policy,  I  think 
they  should  adopt  the  Australian  policy  of  not  only  providing  the 
land  free  from  any  payment  except  that  of  taxation,  but  then  finance 
the  fund  for  the  settler.  That  is  one  of  the  things  he  needs  more 
than  anything  else.  He  may  have  sufficient  means  to  come  into 
the  land,  to  develop  it,  and  put  it  into  shape,  but  he  has  not  the 
means  to  pay  for  financing  it.  Therefore,  I  think  special  banks 
should  be  established  whereby  each  individual  could  be  allowed  a 
certain  amount  toward  the  financing  of  himself  in  the  development. 
If  a  very  comprehensive  policy  of  that  kind  were  adopted,  not  only 
in  the  South  American  Bepublics,  but  also  in  Mexico,  it  would  be  of 
great  help  in  solving  the  problem. 

I  would  like  to  say  that  the  question  of  changing  the  system  there 
for  relieving  the  man  from  interest  payments  amounts  to  the  same 
thing  because  the  amortization  and  interest  charges  would  amount 
to  the  same  thing.  There  is  no  question  about  whether  the  land 
should  be  taxed,  but  the  question  is  how  many  people  would  be 
frightened  at  the  start  by  instituting  a  system  of  this  kind. 

The  Chairman.  The  next  speaker  on  the  program  is  Mr.  B.  P. 
Teele,  United  States  Office  of  Public  Roads  and  Rural  Engineering, 
who  will  address  us  on  the  subject  of  "  Public  control  of  irrigatioi;! 
in  the  United  States."    I  have  pleasure  in  calling  upon  Mr.  Teele. 
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PUBUC  CONTROL  OP  IRRIGATION  IN  THE  UNITED  STATES. 

By  R.  P.  TBBLB, 

Irregation  Economist,  Office  of  Public  Roads  and  Rural  Engineering^  United 
States  Department  of  Agriculture, 

The  necessity  for  public  control  of  irrigation  arises  from  two  facts:  (1)  The 
supply  of  water  is  limited  and  its  control  constitutes  a  natural  monopoly,  which 
should  not  be  in  private  hands ;  (2)  it  is  impossible  for  the  individual  to  protect 
his  rights,  since  the  stream  which  supplies  them  may  flow  for  hundreds  of  miles 
through  lands  over  which  he  has  no  control.  Under  these  conditions  lack  ot 
public  control  could  result  only  In  anarchy,  except  in  sparsely  settled  regions 
where  the  supply  of  water  exceeds  the  demand. 

In  this  paper  I  shall  attempt  a  statement  of  the  facts  regarding  the  control 
exercised  by  all  Governmental  agencies  in  the  United  States  over  the  use  of 
water  for  irrigation,  rather  than  a  discussion  of  the  advantages  or  disadvan- 
tages of  existing  or  proposed  systems.  Although  the  papar  is  based  largely  on 
the  laws  under  which  this  control  is  exercised  it  is  not  a  legal  treatise,  but  a 
statement  of  what  is  done  under  the  laws  discussed. 

In  the  United  States,  speaking  generally,  the  degree  of  public  control  has 
increased  directly  with  the  scarcity  of  water.  When  our  Federal  Oonstitution 
was  adopted  settlement  was  limited  to  humid  regions  and,  naturally,  that  docu- 
ment contains  no  provisions  relating  to  Irrigation.  Similarly,  so  long  as  popu- 
lation was  confined  principally  to  our  humid  States,  the  Federal  Ck>ngres8 
passed  no  act  relating  to  this  subject  When  settlement  of  our  arid  lands  began 
that  part  of  the  country  was  largely  without  either  nominal  or  actual  civil 
government  Pioneers  found  a  necessity  for  diverting  water  from  streams,  but 
no  law  governing  such  action.  Under  these  conditions  they  made  for  them- 
selves rules  which  should  control  those  matters,  and  when  courts  were  estab- 
lished they  recognized  and  enforced  these  rules.  The  first  Federal  legislation 
relating  to  Irrigation  was  the  recognition,  in  1866k  of  these  "local  customs, 
regulations  and  decisions.**  By  this  law  of  1866  the  Federal  Government  has 
been  held  to  have  surrendered  any  control  it  might  have  had  over  streams  in  the 
arid  region  by  reason  of  its  ownership  of  practically  all  of  the  lands  of  that 
region. 

Since  the  passage  of  this  law  the  Supreme  Court  has  held  repeatedly  that 
the  control  of  diversions  from  the  nonnavigable  streams  of  our  arid  region  is 
vested  in  the  several  States,  and  all  our  laws  on  this  subject  are  State  laws. 

In  the  passage  of  laws  for  control  of  irrigation  the  States  have  acted  on  two 
theories:  One  that  the  streams  are  the  property  of  the  States  and  that  the 
States  control  them  as  proprietors;  the  other  that  the  streams  are  public 
property  and  that  the  States  control  them  under  their  police  powers.  The  latter 
is  the  more  <x)mmouly  accepted  theory.  This  difference  in  theory  has  not,  how- 
ever, made  much  difference  in  either  the  degree  or  the  character  of  control 
exercised  by  the  States. 

As  previously  pointed  out,  public  control  of  irrigation  in  the  United  States 
began  with  the  regulations  adopted  by  the  pioneers  and  upheld  by  the  courts. 
The  next  step  in  many  States  was  the  granting  of  control  of  diversions  to 
the  counties,  and  in  some  States  legal  development  has  gone  no  further.  In 
most  States,  however,  control  has  been  assumed  by  the  State  itself.  This  con- 
trol is  outlined  in  the  following  paragraphs. 
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NATUBE   AND   KXTENT  OF   PUBLIC   CONTROL. 

The  control  of  irrigation  exercised  by  tlie  States  lias  covered  the  following 
points :  Defining  of  rights  to  water ;  acquisition  of  rights  to  water ;  distributioii 
of  water;  approval  of  plans  for  structures;  supervision  of  construction;  fix- 
ing of  rates  and  service ;  supervision  of  financing ;  supervision  of  sale  of  rights. 

Defining  rights. — Since  the  use  of  water  for  irrigation  began  before  any  legis- 
lation providing  for  public  control  had  been  enacted,  many  valid  rights  to  water 
became  vested  without  having  been  defined  as  to  nature  or  extent  In  the  absence 
of  special  provisions  for  deciding  them,  controversies  over  water  rights  went  to 
the  courts,  but  it  early  became  evident  that  this  method  of  handling  the  matter 
was  illogical  and  unnecessarily  burdensome  as  rights  were  never  permanently 
settled.  To  meet  this  situation  all  of  the  States  containing  arid  lands,  except 
Arizona,  have  provided  some  special  procedure  for  defining  rights.  There  is 
a  widespread  i>elief  that  the  defining  of  rights  Is  a  judicial  matter  which 
must  be  left  to  the  courts,  and  this  theory  Ainderlies  the  legislation  of  most  of 
the  States.  A  few  States  have  enacted  laws  on  the  theory  that  such  defining 
of  rights  is  an  administrative  matter,  and  have  placed  It  In  the  hands  of 
boards  or  officials,  while  several  of  those  which  have  left  It  to  the  courts 
have  attempted  to  get  the  benefits  of  the  administrative  determination  of 
rights  while  lea\ing  the  final  decision  with  the  courts. 

Ck>lorado  was  the  pioneer  State  in  providing  a  special  procedure  in  the 
courts,  the  most  important  feature  of  this  being  the  provision  requiring  all 
parties  claiming  rights  to  water  to  file  statements  of  their  claims  with  the 
clerks  of  the  district  courts  of  the  counties  In  which  they  are  located,  and  the 
provision  that  on  petition  from  one  or  more  parties  interested  as  owners  of 
any  ditch,  canal,  or  reservoir  the  district  court  shall  proceed  to  adjudicate 
the  rights  of  all  claimants  to  rights  from  the  same  source,  and  Issue  certifi- 
cates of  rights  in  accordance  with  its  findings.  This  plan  has  been  adopted  by 
many  of  the  States,  but  has  been  abandoned  in  whole  or  in  part  by  most  of 
them.  This  plan  has  been  much  criticised  because  of  the  fact  that  the  courts 
are  largely  limited  in  their  findings  by  the  claims  and  testimony  of  interested 
parties,  and  that  the  public,  or  its  representative,  the  State,  is  not  represented 
in  any  way  in  such  an  adjudication.  It  is  claimed  that  many  decrees  have  be^i 
based  on  agreements  between  the  parties,  who  have  apportioned  among  them- 
selves a  public  property  without  reference  to  their  legitimate  claims  to  such 
property. 

The  correction  of  the  defect  Just  mentioned  Ls  the  fundamental  purpose  of 
the  special  procedures  for  defining  rights  adopted  in  the  other  States.  Wyoming 
was  the  first  State  to  provide  for  the  defining  of  water  rights  by  an  adminis- 
trative board,  independent  of  the  courts.  It  was  followed  in  this  by  Idaho, 
Nebraska,  and  Nevada,  and  in  all  these  States  appeal  to  the  courts  was  pro- 
vided for.  Under  this  plan  the  board,  or  its  agent,  collects  the  sworn  state- 
ments of  claimants,  makes  surveys  of  the  canals  and  the  lands  irrigated,  and 
Holds  hearings,  and  on  the  basis  of  the  claims,  surveys,  and  the  testimony  de- 
termines the  rights  of  the  various  claimants  and  issues  to  each  party  a  cer- 
tificate defining  his  rights.  The  Idaho  and  Nevada  laws  have  been  declared 
unconstitutional,  and  other  systems  have  been  adopted. 

Several  States  have  attempted  to  secure  the  advantages  of  the  Wyoming 
system  and  still  leave  the  matter  to  the  courts.  To  accomplish  this  they  have 
provided  for  the  collection  of  information,  the  making  of  surveys,  and  the 
preparation  of  findings  as  to  rights  by  State  officials  or  boards,  all  to  be 
submitted  to  the  courts  to  serve  as  the  basis  for  decrees  defining  rights.    The 
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States  which  have  adopted  this  system  in  some  form  are  Oalifomia,  Idaho, 
Nevada,  New  Mexico,  North  Dakota,  South  Dakota,  Oklahoma,  Oregon,  and 
Utah.  There  remain  tho  Sfnto^  of  Arizona,  Colorado,  Montana,  Texas,  and 
Washington,  which  leave  this  matter  in  the  courts  without  the  aid  of  adminis- 
trative hoards  or  officials. 

AcQuiHtUm  of  riffhtB.— The  degree  to  which  the  acquisition  of  water  rights 
is  supervised  hy  public  agencies  has  been  a  gradual  growth,  as  the  demand  for 
water  has  increased.  Many  rights  were  acquired  before  there  was  any  public 
control,  the  water  users  taking  water  without  any  formalities.  The  first  step 
in  public  control  was  to  apply  to  the  appropriation  of  water  for  irrigation 
the  practice  of  the  mining  districts  with  relation  to  public  lands — that  is,  the 
posting  of  a  notice  at  the  point  of  intended  diversion  stating  what  was  claimed. 
Later  it  was  required  that  copies  of  these  notices  be  filed  in  the  county  records. 
At  some  time  in  their  history  most  of  the  States  have  had  laws  requiring 
such  posting  and  filing,  but  these  laws  have  been  superseded  by  others  greatly 
extending  public  control  in  all  of  the  States  exc^t  Arizona,  Kansas,  Montana, 
and  Washington ;  but  in  Colorado  the  only  advance  is  that  copies  of  the  notices 
and  maps  and  plans  must  be  filed  with  the  State  engineer  and  approved  by 
him  if  they  are  in  proper  form.  It  will  be  noted  that  the  filings  represent 
merely  the  intention  to  perform  certain  acts  which  are  necessary  to  the 
acquisition  of  a  right  to  water,  and  consequently  the  records  of  such  filings 
do  not  constitute  a  list  of  rights. 

The  futility  of  such  filings  as  a  record  of  rights  was  early  recognized,  and 
most  of  the  arid  States  have  provided  a  procedure  under  which  a  party  wishing 
to  acquire  a  right  must  apply  to  a  State  official  or  board  for  permission  to 
divert  water,  submitting  a  full  statement  of  his  plans.  He  may  proceed  with 
construction  only  after  receiving  a  permit  to  do  so,  and  is  required  to  submit 
proof  of  hnvlng  complied  with  the  provlslonj*  of  the  permit  within  a  specified 
time.  If  such  proof  is  satisfactory,  a  certificate  setting  forth  the  right  acquired 
is  issued.  The  States  which  have  adopted  such  a  system  of  control  of  the 
acquisition  of  rights  are  California,  Idaho,  Nebraska,  Nevada,  New  Mexico, 
North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Texas,  Utah,  and  Wyoming. 

Distribution  of  Mxiler.— Most  of  the  States  which  have  provided  for  State 
supervision  of  the  acquisition  of  rights  or  for  the  defining  of  rights  have  pro- 
vided for  the  distribution  of  water  from  streams  by  public  officials.  The  most 
common  system  is  to  divide  the  State  into  divisions  and  districts,  In  each  of 
which  one  or  more  officials  distribute  the  water  of  streams  in  accordance  with 
the  rights  which  have  been  defined.  These  districts  are  based  on  drainage 
basins  rather  than  political  subdivisions,  the  effort  being  to  have  all  rights  to 
water  from  the  same  source  under  control  of  the  same  official.  Colorado,  for 
instance,  is  divided  into  five  divisions,  each  containing  the  complete  drainage 
area  within  the  State  of  one  or  more  streams,  and  in  charge  of  distribution  in 
each  division  is  a  division  engineer.  Each  division  is  formed  of  several  dis- 
tricts, each  covering  a  part  of  a  main  stream  or  some  tributary;  and  in  each 
district  is  a  commissioner  who  distributes  the  water,  subject  to  the  supervision 
of  the  division  engineer.  Appeal  may  be  taken  from  any  action  of  a  commis- 
sioner to  the  division  engineer,  from  him  to  the  State  engineer,  and  from  him 
to  the  courts. 

This  system,  with  more  or  less  modification,  has  been  adopted  by  Idaho,  Ne- 
braska, Nevada,  New  Mexico,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota, 
Utah,  and  Wyoming. 

In  Arizona  decrees  are  enforced  by  commissioners  of  the  courts  rendering  the 
decrees.  In  California  the  water  commission  is  to  distribute  water  when  this 
does  hot  interfere  with  the  courts;  Kansas  has  provided  for  bailiffs  to  be  ap- 
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pointed  by  the  courts  issuing  decrees ;  in  Montana  commissioners  are  appointed 
by  the  courts  when  petitioned  to  do  so  by  the  water  users ;  and  in  Washington 
the  county  commissioners  may  appoint  water  commissioners  to  distribute  the 
water. 

Plans  and  construction.— Thoee  States  which  require  that  application  for 
water  right  be  made  to  the  State  engineer  or  a  State  board  require  the  sub- 
mission of  plans  of  the  proposed  works,  and  provide  for  the  submitting  of  proof 
of  completion  of  works  or  an  inspection  of  the  completed  works  to  ascertain 
whether  they  conform  to  the  law  and  the  terms  of  the  permits  under  which 
they  are  built  The  laws  do  not,  as  a  rule,  make  it  clear  Just  how  much  dis- 
cretion the  State  officials  have  in  the  matter  of  approval  of  plans.  In  Idaho 
the  engineer  is  required  to  approve  any  ai^lication  which  is  in  proper  form, 
and  apparently  has  no  authority  to  require  that  plans  shall  be  either  feasible 
or  safe.  New  Mexico,  at  the  other  extreme,  req^ires  the  engineer  to  reject  any 
application  **  if  defective  as  to  form  or  unsatisfactory  as  to  feasibility  or  safety 
of  plan  ** ;  and  he  is  to  withhold  his  certificate  if  on  inspection  he  finds  that  the 
works  are  "  not  properly  and  safely  constructed." 

In  Utah  the  State  engineer  is  authorized  to  examine  any  ditch  or  diverting 
works  during  construction,  and  may  order  the  builders  to  make  any  additions 
or  alterations  which  he  may  deem  necessary  for  the  safety  of  persons  or  prop- 
erty. New  Mexico  gives  the  State  engineer  similar  authority,  but  no  other 
State  has  gone  so  far. 

Most  of  the  States  require  by  law  that  ditch  owners  install  and  maintain 
head  gates  and  measuring  devices  in  their  canals,  and  place  on  the  State 
engineer  or  his  subordinates  the  duty  of  enforcing  these  laws.  The  usual  pen- 
alty for  failure  to  install  these  structures  is  the  refusal  to  deliver  water  to  the 
canals  not  properly  equipped. 

Another  law,  common  to  most  of  the  States,  is  the  provision  that  dams  exceed- 
ing specified  heights  may  not  be  built  without  the  approval  of  the  plans  by 
some  State  official.  The  laws  also  provide  for  inspection  by  public  officials 
during  construction,  and  some  States  provide  for  p^iodical  inspections  of  all 
dams,  with  authority  to  require  repairs  when  needed.  Colorado  provides  for 
annual  inspection  of  all  reservoirs  and  a  determination  by  the  State  engineer 
of  the  quantity  of  water  which  may  be  safely  stored  in  each,  and  makes  it 
unlawful  to  store  more  than  is  authorized.  The  State  engineer  is  also  to 
examine  reservoirs  at  other  times  on  complaint  of  three  or  more  persons. 

Fixing  rates  and  service. — In  most  States  the  use  of  water  for  Irrigation  is 
declared  to  be  a  public  use,  and  irrigation  companies  are  quite  generally  held 
to  be  common  carriers,  the  theory  being  that  the  water  rights  belong  to  the 
farmers  who  actually  use  the  water  and  that  the  companies  act  merely  as 
carriers.  In  accordance  with  this  theory  most  of  the  States  have  provided  for 
the  fixing  of  rates  for  carrying  water  by  some  public  authority.  Originally  this 
power  was  lodged  with  the  county  commissioner& 

The  newer  legislation  on  this  subject  has  placed  this  power  in  the  hands  of 
State  officials.  In  California  and  Nebraska  rates  are  fixed  by  the  railway  com- 
missions, and  in  Texas  by  the  State  board  of  water  engineers. 

Financing  irrigation  enterprises.— IhahUe  supervision  of  the  financing  of  irri- 
gation enterprises  is  limited  almost  entirely  to  operations  under  the  Carey  Act 
and  irrigation  districts.  As  others  are  to  discuss  these  subjects,  the  provisions 
of  law  covering  them  will  be  merely  mentioned.  Except  that  the  organization 
of  irrigation  districts  is  in  most  States  Initiated  by  petitioning  the  county  com- 
missioners, and  the  county  officers  are  to  levy  and  collect  assessments  if  district 
c^dals  fail  to  do  so,  there  has  been  little  public  supervision  of  these  districts. 
Recently,  however,  there  have  been  attempts  to  better  the  financial  standing  of 


Digitized  by 


Google 


L 


OONSEBVATIOK  OF  NATUBAL  BBBOUBOES.  859 

irrigation  district  bonds  by  providing  for  some  measure  of  State  supervision. 
The  laws  of  California,  Idaho,  Nebraska,  and  Oregon  contain  similar  provisions 
on  this  point  In  each  of  these  States  petitions  for  the  organization  of  irriga- 
tion districts  are  to  be  referred  to  the  State  engineer,  and  he  is  to  report  when 
he  deems  advisable.  After  organization  and  before  bond  elections  plans  are  to 
be  submitted  to  the  State  engineer,  and  again  he  is  to  make  such  report  as  he 
deems  advisable.  It  will  be  noted  that  in  neither  case  has  the  engineer  any 
power  to  veto  the  organization  or  bond  issue,  but  it  is  altogether  likely  that  an 
adverse  report  by  the  State  engineer  would  defeat  the  organization  or  the  bond 
issue,  as  the  case  might  be.  In  New  Mexico  the  State  engineer  is  to  examine 
the  reports  of  engineers  employed  by  the  districts  and  certify  to  the  accuracy  of 
these  reports  if  he  finds  them  accurate.  If  he  finds  them  inaccurate  he  is  to 
disapprove  the  reports,  but  appeal  may  be  taken  to  the  courts. 

California  alone  has  provided  for  the  certification  of  district  bonds  by  public 
officials.  An  irrigation  district  bond  commission  has  l>een  created,  and  districts 
may,  if  they  so  desire,  submit  their  bonds  to  this  commission.  If  the  Com- 
mission finds  that  certain  conditions  are  met  by  the  district  the  bonds  are 
certified  and  become  legal  investments  for  certain  public  and  semipublic  funds. 
The  State  does  not,  however,  assume  any  financial  responsibility  for  the  bonds 
certified. 

In  each  of  the  States  accepting  the  so-called  Carey  Act  the  selection  of  lands 
and  the  making  of  contracts  for  their  reclamation  is  placed  in  the  hands  of  a 
State  board,  and  this  board  exercises  some  supervision  of  the  activities  of 
companies  building  works,  but  this  is  discussed  in  another  paper. 

Idaho  alone  provides  for  supervising  the  sale  of  water  rights.  Parties  wish- 
ing to  sell  water  ri^ts  must  file  plans  with  the  State  engineer  and  apply  to 
the  State  board  of  land  commissioners  for  permission  to  sell  rights.  The 
engineer  is  to  report  to  the  board  and  the  board  is  to  determine  the  number 
of  rights  which  may  be  sold  and  the  form  of  contract  which  may  be  used. 

Beneficial  UMe. — It  will  be  noted  that  the  public  control  outlined  in  this  paper 
relates  principally  to  rights  and  their  enforcement  and  the  equipment  for 
bringing  water  to  the  land  to  be  irrigated  and  not  to  the  actual  use  of  the 
water.  In  theory  rights  to  water  are  limited  to  the  amounts  which  can  be 
beneficially  used  for  the  purposes  specified  and  on  the  land  to  which  the  rights 
attach,  but  up  to  this  time  the  States  have  done  little  to  enforce  this  theory. 
Most  of  them  fix  the  maximum  amount  which  may  be  used  and  also  prohibit 
waste,  but  otherwise  do  not  attempt  to  control  the  amount  of  water  used. 
There  has  been  considerable  discussion  of  means  of  securing  economy  in  the 
use  of  water,  and  some  extension  of  the  authority  of  the  State  officials  to  en- 
force economical  use.  Many,  the  writer  among  them,  believe  that  the  adoption 
of  some  system  which  will  make  it  to  the  interest  of  the  water  user  to  economize 
will  be  more  effective  and  will  obviate  the  bitter  feeling  which  will  Inevitably 
accompany  any  attempt  of  a  State  official  to  substitute  his  Judgment  for  that 
of  the  farmer  as  to  the  quantity  of  water  which  should  be  used  within  the 
legal  limit 

It  will  be  seen  from  what  has  been  said  that  there  has  been  a  constant 
expansion  in  the  extent  to  which  the  use  of  water  for  irrigation  is  controlled 
by  public  authority.  Contemporaneous  with  the  expansion  has  been  the  ex- 
pansion in  the  area  subject  to  a  single  control.  The  original  unit  was  the 
community  or  "diggings**  of  the  miners.  The  first  step  beyond  this  was  to 
grant  a  limited  measure  of  control  over  irrigation  to  the  county  commissioners 
of  the  various  counties;  later  State-wide  control  was  adopted  in  one  State 
after  another  until  of  the  States  containing  arid  land  only  Arizona,  Montana, 
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and  Washington  are  without  such  proTisions.  As  irrigation  has  extended  con- 
flicts have  arisen  over  the  use  of  interstate  streams,  and  the  same  reasons  which 
led  to  the  adoption  of  State  control  have  been  urged  for  national  control,  at 
least  of  interstate  streams.  Up  to  this  time  such  conflicts  have  been  settled 
in  the  United  States  courts,  and  to  that  extent  we  now  have  national  control 
in  this  country.  In  the  most  famous  of  the  cases  involving  interstate  streams, 
the  Kansas-€k)lorado  case,  the  United  States  Supreme  Court  based  its  de- 
cision not  on  the  laws  of  either  State,  but  on  an  '*  equitable  apportionment  of 
benefits  between  the  two  States." 

It  appears,  therefore,  that  while  in  theory  our  States  are  sovereign  and  each 
has  control  of  the  nonnavigable  waters  within  Its  boundaries,  we  have  in  &cC 
a  national  control  as  between  the  States,  and  that  when  occasion  arises  the 
United  States  courts  will  ignore  State  control  to  bring  about  an  "equitable 
apportionment  of  benefits.'* 

The  Chairman.  The  paper  that  we  have  just  listened  to  is  a  clear 
and  logical  statement  of  public  control  of  irrigation  in  the  United 
States.    The  paper  is  now  open  for  discussion. 

Mr.  FuiiLER.  Mr.  Chairman,  I  should  like  to  ask  Mr.  Teele  if 
any  definite  steps  have  been  taken  toward  the  adjudication  of  inter- 
national rights  on  international  streams.  I  suppose  there  have  been 
a  number  of  interesting  cases  to  come  up.  Has  there  been  any 
definite  policy  adopted  where  adjudication  has  been  proposed? 

Mr.  Teele.  That  would  be  entirely  a  matter  of  treaty  between  the 
United  States  and  the  other  country  bordering  on  the  stream.  There 
is  a  commission  that  is  considering  the  rights  of  the  two  countries — 
this  country  and  Canada — on  the  Milk  Biver.  I  do  not  think  it  has 
ever  arrived  at  a  decision.  There  is,  of  course,  the  International 
Boundary  Commission,  which  has  to  do  with  the  rights  on  the  Bio 
Grande,  but  any  binding  decree  would  have  to  be  a  matter  of  treaty 
between  the  countries  rather  than  of  any  court  which  is  in  existence. 

Mr.  Fuller.  Where  such  adjudications  require  the  expropriation 
of  water,  for  instance,  it  may  have  been  done  by  treaty.  Do  you 
believe  the  courts  would  ultimately  decide  upon  the  basis  of  bene- 
ficial use  to  each  of  the  different  countries,  or  on  what  basis  would 
those  rights  be  adjudicated? 

Mr.  Teele.  I  think  it  would  have  to  be  purely  a  matter  of  agree- 
ment The  Supreme  Court  has  said  in  this  Colorado  suit  that  an 
equitable  portion  of  the  benefits  should  be  the  basis,  rather  than 
any  beneficial  use.  I  might  add  one  statement  relating  to  the  Colo- 
rado, which  is  the  only  stream  with  which  I  am  familiar.  The  Rio 
Grande  and  the  Colorado  both  enter  into  the  question  as  being  be- 
tween the  United  States  and  Mexico.  On  the  Colorado  the  topog- 
raphy is  such  that  it  is  necessary  to  run  the  main  canal  for  a  large 
area  in  the  United  States  through  Mexican  territory,  and  in  order 
to  obtain  permission  to  do  this  it  was  necessary  to  make  an  agreement 
allowing  50  per  cent  of  all  water  to  be  used  on  Mexican  soil  in  Lower 
California  at  any  time  it  was  needed.    That  holds  to  this  day.    My 
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nnderstanding  of  the  agreement  on  the  Bio  Grande  is  that  the  water 
which  is  allowed  Mexico  from  the  La  Butte  Reservoir  is  not  based 
upon  beneficial  uses  they  have  made  of  it,  but,  because  of  their 
distance  from  the  water  supply,  they  are  entitled  to  a  certain  share 
of  it. 

Mr.  Fuller.  It  seems  to  me  that  it  is  very  imperative  that  those 
international  rights  be  adjudicated  in  the  proper  manner  as  soon  as 
possible.  Take,  for  example,  the  Colorado  River  situation.  Accord- 
ing to  the  treaty,  the  Colorado  River  was  to  be  left  a  navigable 
stream.  According  to  the  Army  or  the  Navy  Board,  they  have  never 
granted  a  right  either  to  Mexico  or  to  the  United  States  to  utilize 
any  of  that  water  for  irrigation  if  it  interferes  with  navigation. 
The  Colorado  is  not  navigable  from  Yuma  down  to  the  Gulf.  It 
seems  to  me  that  at  some  future  time  there  will  arise  complications 
which  must  involve  the  expropriation  of  rights  that  are  now  in 
use.  Then,  if  the  plan  for  adjudication  of  these  rights  is  based  on 
beneficial  use  or  on  equitable  benefits  to  the  various  States  involved, 
it  is  going  to  demand  the  taking  away  or  the  expropriation  of 
some  of  these  rights  in  one  country  and  giving  them  to  another. 
There  is  a  question  of  international  law  that  is  going  to  become  very 
serious.  Those  questions  ought  to  be  adjudicated  at  the  earliest 
T)ossible  moment. 

The  Chairman.  Are  there  any  further  remarks  on  this  topic?  If 
not,  we  will  proceed  to  the  presentation  and  discussion  of  resolu- 
tions. The  paper  by  Mr.  A.  E.  Chandler  on  "The  relation  of 
riparian  rights  to  the  utilization  of  streams  for  irrigation,*'  will  be 
presented  as  read  by  title. 


THE  DOCTRINE  OF  RIPARIAN  RIGHTS  (IN  THE  WESTERN  UNITED 

STATES). 

By  A.  E.  CH-VXDLER. 
State  Water  Commission,  San  Francisco,  Cat, 

It  Is  intended  in  tliis  paper  to  present  a  few  notes  regarding  the  doctrine  of 
riparian  rights,  to  the  use  of  water,  as  it  is  now  recognized  in  the  western  part 
of  the  United  States,  where  Irrigation  l8  generally  practiced. 

The  old  English  common-law  rule  that  the  waters  of  a  stream  must  be 
allowed  to  flow  unimpaired  in  quality  and  undiminished  in  quantity  has  been 
modified.  The  new  rule  as  determined  by  the  supreme  covrts  of  the  Western 
States  is  well  Illustrated  by  the  following  from  McEvoy  v,  Taylor  (105  Pacific 
Reporter,  851),  decided  by  the  supreme  court  of  Washington: 

•  •  ♦  These  rights  are  now  well  established.  Bach  riparian  owner  is 
entitled  to  a  reasonable  use  of  the  waters  as  an  incident  to  his  ownership,  and, 
as  all  owners  upon  the  same  stream  have  the  same  right  of  reasonable  use,  the 
use  of  each  must  be  consistent  with  the  rights  of  others,  and  the  right  of  each 
is  qualified  by  the  rights  of  others. 


Digitized  by 


Google 


862       PROGEEDINOS  SECOND  PAN  AMERICAN  SCIENTIFIC  C0NGBB8& 

The  modified  riparian  doctrine,  based  as  it  is  on  reasonable  use,  se^ns  to  tbe 
student  who  does  not  dwell  in  an  arid  section  an  expression  in  keeping  with  the 
best  spirit  of  conservation.  To  realize  its  shortcomings  one  should  visit  an 
irrigated  valley  in  any  of  the  Western  States  and  attempt  to  picture  what 
would  have  been  the  result  if  irrigation  had  been  restricted  to  the  lands  mar- 
ginal to  the  stream.  Many  of  such  streams  are  so  long  that  imder  a  strict  en- 
forcement of  the  modified  riparian  rule  no  owner  could  have  sufficient  water 
to  be  of  even  meager  benefit  On  account  of  the  scarcity  in  water  supply  and 
the  need  for  irrigating  the  lands  distant  from  a  stream  the  call  for  a  doctrine 
different  from  the  riparian  doctrine  Is  Imperative.  The  western  doctrine  of 
prior  appropriation  has  thus  far  met  every  requirement  and,  owing  to  its 
flexibility,  is  certain  to  continue  so  doing. 

The  western  irrigation  States  recognizing  the  doctrine  of  riparian  rights  are 
Oalifornia,  Kansas,  Montana,  Nebraska,  North  Dakota,  Oklahoma,  Oregon,  South 
Dakota,  Texas,  and  Washington.  Rights  to  the  use  of  water  may  be  acquired 
in  these  States  by  appropriation  also,  but  such  right  is  inferior  to  the  riparian 
right  In  Arizona,  Colorado,  Idaho,  Nevada,  New  Mexico,  Utah,  and  Wyoming 
the  doctrine  of  riparian  rights  is  no  longer  followed,  and  rights  to  the  use  of 
water  may  be  acquired  by  prior  appropriation  only. 

The  doctrine  of  prior  appropriation  is  an  outgowth  of  the  mining  period  in 
the  Western  States.  At  the  time  gold  was  discovered  the  mineral  lands  w&re 
the  property  of  the  United  States,  and  prospectors  took  possession  of  such 
lands,  or  claims,  under  rules  and  regulations  fixed  by  themselves.  In  the  same 
way  the  practice  of  "appropriating"  water  was  initiated,  and  the  possession  of 
both  the  mineral  claim  and  the  water  right  was  based  upon  priority. 

As  in  the  well-settled  eastern  part  of  the  United  States  the  common-law  mla 
of  riparian  rights  had  been  long  accepted  by  the  courts,  conflict  between  the  old 
and  the  new  system  of  water  rights  in  the  Western  States  was  inevitable.  The 
States  now  recognizing  the  riparian  doctrine  are  those  on  the  extreme  east 
and  extreme  west  of  the  strictly  arid  section,  while  those  States  rejecting  the 
doctrine  are  well  within  that  section.  It  is  only  logical  that  the  Judges  in  the 
latter  States  should  have  early  realized  the  unsuitability  of  riparian  rights, 
while  those  in  the  semihumid  States  should  have  failed  to  appreciate  the  neces- 
sity for  a  rule  not  applied  in  the  Bastern  States.  The  leading  western  case  up- 
holding riparian  rights  is  Lux  v,  Haggin  (10  Pacific  Reporter,  674),  decided  in 
Oalifornia  in  1886  by  a  divided  court  of  four  to  three.  It  now  seems  certain 
that  if  the  decision  had  been  delayed  but  one  decade  the  result  would  have 
been  otherwise.  The  only  supreme  court  to  change  its  attitude  regarding 
riparian  rights  was  that  of  Nevada,  and  mention  Is  here  made  of  two  cases, 
one  decided  in  1872  and  the  other  in  1885,  to  illustrate  the  effect  contact  with 
the  actual  necessities  of  an  arid  State  has  had  upon  the  Judicial  mind. 

In  the  case  of  Vansickle  i;.  Haines  (7  Nevada,  249)  the  supreme  court  of 
Nevada  found  it  necessary  for  the  first  time  to  definitely  decide  which  was  the 
uppermost  doctrine  in  Nevada,  and  decided  in  favor  of  riparian  rights.  That 
the  court  found  it  necessary  to  follow  the  law  as  established  in  the  Eastern 
States  is  evident  from  the  following  extracts  from  the  opinion  of  Mr.  Ohi^ 
Justice  Lewis  and  the  concurring  opinion  of  Mr.  Justice  Qarber : 

Lewis,  O.  J. :  Indeed,  the  whole  argument  Is  based  upon  the  assumption  that 
the  riparian  proprietor  has  no  right  to  have  a  stream  continue  its  fiow  throu^^ 
his  land  unless  he  has  some  special  use  to  make  of  it,  or  has  made  some  par- 
ticular appropriation  of  it ;  whereas  every  case  which  has  ever  come  under  tbe 
observation  of  the  courts  (and  they  are  numerous)  holds  the  contrary.   (P.  27S.) 

Garber,  J. :  Unfortunately,  this  is  not  a  case  which  such  common  error  can 
be  said  to  have  made  itself  law;  and  after  as  thorough  an  investigation  as  I 
am  capable  of  making,  I  feel  constrained  to  concur  in  the  position  so  fully 
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elaborated  by  the  chief  Justice,  that  on  every  point  essential  to  the  case  of  the 
petitioner,  not  merely  the  weight  of  authority,  but  all  the  authorities,  are 
against  him.  Against  a  clear  and  explicit  rule  of  law,  no  arguments  from  in- 
convenience, however  forcibly  urged,  can  prevail.    (P.  290.) 

In  the  later  case  of  Jones  v,  Adams  (19  Nevada,  78)  the  conflicting  doctrines 
were  again  before  the  supreme  court  of  Nevada.  During  the  interim  the 
supreme  court  of  CJolorado  had  abrogated  the  doctrine  of  riparian  rights  for 
the  reason  that  it  was  unsulted  to  the  natural  conditions.  This  view  was  re- 
flected by  Mr.  Justice  Hawley,  who  wrote  the  opinion  in  Jones  v.  Adams,  as  is 
shown  by  the  following : 

In  all  the  Pacific  coast  States  and  Territories,  prior  to  the  passage  of  the 
act  of  Congress  of  July  26,  1866,  the  doctrines  of  the  common  law,  declaratory 
of  the  rights  of  riparian  proprietors  respecting  the  use  of  running  water,  was 
held  to  be  inapplicable,  or  applicable  to  only  a  very  limited  extent,  to  the 
wants  and  necessities  of  the  people,  whether  engaged  in  mining,  agricultural 
or  other  pursuits ;  and  it  was  decided  that  prior  appropriation  gave  the  better 
right  to  the  use  of  the  running  waters  to  the  extent,  in  quantity  and  quality, 
necessary  for  the  uses  to  which  the  waters  were  applied.    (P.  84.) 

The  case  of  Vansiclde  v.  Haines,  is  so  far  as  the  same  is  in  conflict  with  the 
views  herein  expressed,  is  hereby  overruled.    (P.  88.) 

It  is  very  common  to-day  to  hear  the  statement  that  the  riparian  doctrine 
is  no  longer  recognized  in  any  of  the  Western  States.  This  is  probably  due  to 
the  fact  that  Irrigation  projects  of  large  proportions  are  being  successfully 
operated  in  the  States  recognizing  the  riparian  doctrine,  which  is  especially 
true  in  California,  Oregon,  and  Washington.  A  study  of  the  California  case 
of  Miller  &  Lux  v.  Madera  Canal  Co.  (99  Pacific  Reporter,  502),  of  the  Oregon 
case  of  the  Eastern  Oregon  Land  Co,  v.  Willow  River  Land  &  Irrigation  Co. 
(201  Federal  Reporter,  203),  and  of  the  Washington  case  of  Still  v.  Paloiuie 
Irrigation  &  Power  CJo.  (117  Pacific  Reporter,  466)  must  result  in  a  contrary 
view.  The  following  statement  of  the  court  in  the  California  case  has  been 
adopted  as  the  law  in  the  Oregon  and  Washington  cases : 

What  the  riparian  proprietor  is  entitled  to  as  against  nonriparian  takers 
is  the  ordinary  and  usual  flow  of  the  stream.  There  is  no  good  reason  for 
saying  that  the  greatly  increased  flow  following  the  annually  recurring  fall  of 
rain  and  melting  of  snow  in  the  region  about  the  head  of  the  stream  is  any 
less  usual  or  ordinary  than  the  much  diminished  flow  which  comes  after  the 
rains  and  the  melted  snows  have  run  oflf. 

The  doctrine  that  a  riparian  owner  is  limited  to  a  reasonable  use  of  the 
water  applies  only  as  between  dlfl^erent  riparian  proprietors.  As  against  an 
appropriator  who  seeks  to  divert  water  to  nonriparian  lands,  the  riparian 
owner  is  entitled  to  restrain  any  diversion  which  will  deprive  him  of  the  cus- 
tomary flow  of  water  which  is  or  may  be  beneficial  to  his  laud.  He  is  not  limited 
by  any  measure  of  reasonableness. 

In  each  of  the  three  cases  a  riparian  owner  enjoined  storage,  or  diversion  for 
storage,  on  the  stream  above  him.  As  reservoirs  must  be  constructed  to  ex- 
tend the  present  use  of  water,  these  decisions  show  the  riparian  doctrine  to  be 
not  only  unsulted  to  natural  conditions,  but  directly  antagonistic  to  the  best 
development.  It  must  be  remembered  that  many  streams  on  which  storage  is 
contemplated  are  many  miles  in  length,  some  of  them  even  hundreds  of  miies. 
Where  each  riparian  owner  along  the  stream  has  a  right  to  enjoin  the  storage 
of  water  "  which  13,  or  may  be,  l)eneficial  to  his  land,"  an  almost  lasurmount- 
able  obstacle  is  presented.  The  difllculty  In  passing  upon  reservoir  projects  at 
the«present  time  is  in  ascertaining  whether  the  lower  riparian  proprietor  will 
be  injured  by  the  storage  of  the  flood  water — a  question  of  fact  ratlier  than 
of  law.  This  difliculty  is  well  illustrated  In  the  Oregon  case,  supra,  as  two 
judges  of  the  circuit  court  of  appeals  held  that  Injury  would  result,  while  the 
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judge  of  the  circuit  court  and  one  of  the  Judges  of  the  circuit  court  of  appeals 
held  otherwise. 

The  courts  agree  that  In  cases  where  no  injury  will  result  the  waters  may 
be  diverted  even  to  points  beyond  the  watershed. 

Although  Oregon  was  Included  In  the  enumeration  of  States  recognizing  the 
riparian  doctrine,  its  supreme  court  has  held,  In  the  case  of  Hough  v.  Porter 
(98  Pacific  Reporter,  1083),  that  Congress  in  the  desert  act  of  March  3,  1887, 
abrogated  the  riparian  right  for  all  lands  then  public,  as  is  shown  by  the  fol- 
lowing language  from  the  opinion : 

Construed,  then,  with  the  act  of  1866  and  other  provisions  of  the  act  of 
1877,  we  are  of  the  opinion  that  all  lands  settled  upon  after  the  date  of  the 
latter  act  were  accepted  with  the  implied  understanding  that  (except  as  here- 
inafter stated)  the  first  to  appropriate  and  use  the  water  for  the  purposes 
specified  In  the  act  should  have  the  superior  right  thereto.  So  far  as  we  are 
able  to  deterimne,  the  question,  as  here  presented,  has  not  heretofore  been 
squarely  before  any  of  the  court& 

The  part  of  the  desert-land  act  referred  to  by  the  court  is  as  follows: 

•  •  ♦  and  all  surplus  water  over  and  above  such  actual  appropriation  and 
use,  together  with  the  water  of  all  lakes,  rivers,  and  other  sources  of  water 
supply  upon  the  public  lands  and  not  navigable,  shall  remain  and  be  held  free 
for  the  appropriation  and  use  of  the  public  for  Irrigation,  mining,  and  manu- 
facturing purposes  subject  to  existing  rights. 

With  the  exception  of  California,  a  very  large  proportion  of  the  riparian 
lands  In  the  Western  States  was  settled  upon  since  March  3,  1877  (the  date 
of  the  approval  of  the  desert  land  act).  If  the  other  States  were  to  follow 
Oregon,  therefore,  a  great  deal  of  the  trouble  over  riparian  rights  would  be 
tiiminated. 

The  only  other  State  supreme  court  which  has  commented  upon  the  inter- 
pretation of  the  desert-land  act  in  Hough  v.  Porter  is  the  supreme  court  of 
Washington  in  Still  r.  Palouse  Irrigation  &  Power  Co.,  in  which  it  is  said,  in 
respect  to  the  language  quoted  above  from  the  desert-land  act : 

This  contention  has  been  suggested  by  two  Oregon  cases — ^WlUiamB  v,  Altnow, 
51  Or.  275,  95  Pac.  200,  97  Pnc.  539,  and  Hougli  i\  Porter.  51  Or.  318,  95  Pac 
782,  98  Pac  1088,  102  Pac.  728.  The  act  itself  manifestly  relates  only  to  the 
reclamation  of  desert  lands  and  confines  the  use  of  the  water  to  tlie  amount 
'*  actually  appropriated  and  necessarily  used  for  the  purpose  of  Irrigation  and 
reclamation,'*  such  right  to  be  determined  by  bona  fide  prior  appropriation. 

The  Supreme  Court  of  the  United  States  in  Boqulllas  Cattle  Company  v. 
Oortis  (213  United  States,  889),  deciding  an  Arizona  case,  spoke  of  the  Hough 
V.  Porter  decision  as  follows: 

The  opinion  that  we  have  expressed  makes  it  unnecessary  to  decide  whether 
land  in  the  arid  regions  patented  after  the  act  of  March  3,  1877  ♦  ♦  ♦  are 
not  accepted  subject  to  the  rule  that  priority  of  appropriation  gives  priority 
of  right  by  virtue  of  that  act  construed  with  Revised  Statutes  2339.  The  su- 
preme court  of  Oregon  has  rendered  a  decision  to  that  effect  on  plausible 
grounds. 

When  the  United  States  Supreme  Ck>urt  refers  to  a  decision  as  having  been 
rendered  on  ''plausible  grounds"  it  may  be  confidently  accepted  that  the 
ground  are  plausible.  As  any  riparian  owner  may  convey  the  riparian  right 
separately  from  the  land.  Congress  may  do  so  for  the  public  lands.  Althoui^ 
the  desert-land  act  deals  only  with  the  disposal  of  desert  lands  under  condi- 
tions therein  provided,  it  was  eminently  proper  for  Congress,  in  the  same  act, 
to  dispose  of  all  riparian  rights  attached  to  lands  then  public. 
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Every  Western  State  has  statutes  governing  the  appropriation  of  water.  In 
some  of  these  the  statutes  provide  for  complete  control  by  a  central  office,  while 
In  otliers  the  old  California  method  of  merely  posting  a  notice  is  still  fol- 
lowed. The  supreme  court  of  Nebraska  in  Crawford  v.  Hathaway  (d3  North- 
western Reporter,  781)  held  that  a  Nebraska  statute  providing  for  the  appro- 
priation of  water  abrogated  the  riparian  doctrine  for  all  lands  then  public 
In  all  those  States  where  there  are  not  special  statutes  which  recognize  riparian 
rights,  it  would  seem  that  the  opinion  of  the  Nebraska  Supreme  Court  should  be 
followed. 

In  the  case  of  Lux  v,  Haggin  (10  Pacific  Reporter,  674)  the  California  Su- 
preme Court  refused  to  hold  that  the  appropriation  statutes  of  1872  abrogated 
the  riparian  right,  for  the  reason  that  the  statute  provided  **the  rights  of 
riparian  appropriators  are  not  affected  by  the  provisions  of  this  title."  Al- 
though this  particular  provision  was  later  repealed  no  serious  attempt  has  been 
since  made  to  have  the  California  Supreme  Court  rule  upon  the  point  involved. 

Although  outside  of  Nebraska  the  courts  have  not  held  that  the  statutes 
authorizing  appropriation  of  water  abrogated  the  riparian  right  of  all  lands 
then  public,  the  rule  is  well  established  that  appropriations  made  while  riparian 
lands  are  unentered  public  lands  (State  or  National)  are  not  subject  to  such 
riparian  rights.  The  following  from  the  recent  California  case  of  Duckworth 
17.  Watsonvllle  Water  &  Light  Ck).  (150  Pacific  Reporter,  68)  is  in  point: 

These  decisions  show  that  while  an  appropriation  or  diversion  made  upon 
lands  of  the  Unitetl  States  gives  the  approprlator  or  dlverter  a  right  to  the 
water  as  against  the  United  States,  it  does  so  solely  because,  by  the  act  of 
Congress  of  July  26, 1866  (14  U.  S.  Stats.  253),  the  United  States  declared  that 
such  diversion,  if  recognized  by  local  laws,  should  be  effectual  to  confer  upon 
the  dlverter  the  riparian  rights  in  the  stream  pertaining  to  the  land  of  the 
United  States  abutting  thereon,  that  it  gives  no  right  as  against  other  land- 
owners, that  this  does  not  take  place  upon  the  theory  that  the  water  is  held 
by  the  United  States  for  public  use,  but  because,  as  proprietor  of  the  land,  the 
United  States,  by  that  act,  granted  a  part  of  its  property  in  its  land  to  such 
dlverter.  Also  they  show  that  the  approprlator  under  the  code  may  obtain  a 
similar  right  as  against  riparian  rights  of  the  State  pertaining  to  any  lands 
which  the  State  may  own  along  the  course  of  stream ;  but  that  this  right  may 
be  thus  acquired,  solely  because  the  State  in  section  1410  of  the  Civil  Code 
has  80  declared  and  that  jthis  declaration  binds  the  State  as  to  its  proprietary 
lands,  but  does  not  affect  lands  of  other  persons  or  water  ri^^ts  pertaining  to 
such  other  lands,  and  that,  except  its  riparian  rights  pertaining  to  lands  which 
it  owns  bordering  upon  nonnavigable  streams,  the  State  has  no  right  to  the 
waters  thereof  and,  consequently,  cannot  dispose  of  any  other  rights. 

As  the  riparian  owner  has  so  superior  a  right  when  compared  with  that  of 
the  mere  approprlator,  it  becomes  necessary  to  determine  how  far  from  the 
stream  the  riparian  lands  extend.  With  the  exception  of  a  single  Oregon  case, 
the  courts  hold  that  the  riparian  lands  are  restricted  by  the  limits  of  the 
watershed.  The  supreme  courts  of  California,  Nebraska,  and  Texas  have 
further  limited  riparian  lands  to  the  tract  described  in  tBe  patent  from  the 
Government  (Federal  or  State),  part  of  which  tract  touches  the  stream.  The 
California  Supreme  Court  has  further  limited  the  lateral  limits  to  the  smallest 
parcel  at  one  time  in  a  single  ownership,  unless  the  conveyances  specify  other- 
wise. As  40  acres  is  the  smallest  subdivision  recognized  in*  subdividing  public 
lands,  the  supreme  court  of  Nebraska  has  suggested,  although  not  decided, 
that  the  40-acre  tract  touching  the  stream  should  be  the  limit  of  the  riparian 
lands. 

Legislation  intended  to  abolish  riparian  rights  can  be  effective  only  for  the 
lands  at  the  time  public.    As  one  of  the  most  objectionable  features  of  the 
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right  is  the  power  to  hold  it  without  actually  using  the  water,  suggestions  are 
often  made  to  fix  by  statute  the  period  of  nonuse  which  shall  cause  a  forfeiture 
of  the  right  The  present  water  commission  act  of  California  (in  effect  Dec. 
19,  1914)  provides  that  the  nonapplication  of  water  to  beneficial  purposes 
upon  riparian  lands  for  any  continuous  period  of  10  successive  years  shall  be 
deemed  to  be  conclusive  presumption  that  the  use  of  such  water  is  not  needed 
upon  said  lands.  It  is,  of  course,  too  early  for  the  provision  to  have  been 
passed  upon  by  the  courts.  The  supreme  court  of  South  Dakota  has  held  in 
St  Germain  &  Co.  v.  Hawthorne  D.  Co.  (143  Northwestern  Reporter,  124)  that 
a  statute  providing  that,  when  a  party  entitled  to  the  use  of  water  fails  to 
beneficially  use  all  or  any  portion  of  the  waters  claimed  by  him  for  a  period 
of  three  years,  such  unused  waters  shall  revert  to  the  public,  is  void  as  to  a 
riparian  owner  but  valid  as  to  mere  appropriators.  It  said:  "A  riparian  right 
to  Hse  such  waters  of  a  flowing  stream  can  not  be  lost  by  disuse. 

It  has  been  suggested  above  that  the  doctrine  of  riparian  rights  would  not 
now  be  recognized  if  the  courts  in  the  early  cases  had  the  present-day 
knowledge  of  the  needs  of  our  irrigable  sections.  The  California  supreme 
coiurt  in  Katz  v,  Walkinshaw  (74  Pacific  Reporter,  766)  rejected  the  common- 
law  rule  of  percolating  waters  for  the  very  same  reason  that  courts  in  the 
strictly  arid  States  alK)lished  the  doctrine  of  riparian  rights.  In  the  Katz  case 
the  supreme  court  said : 

Whenever  it  is  found  that  owing  to  the  physical  features  and  character  of 
this  State,  and  the  peculiarities  of  its  climate,  soil,  and  productions,  the  ap- 
plication of  a  given  common-law  rule  by  our  courts  tends  constantly  to  cause 
injustice  and  wrong,  rather  than  the  administration  of  Justice  and  right  then 
the  fundamental  principles  of  right  and  justice  on  which  that  law  is  founded 
and  which  its  administration  Is  intended  to  promote,  require  that  a  different 
rule  should  be  adopted,  one  which  is  calculated  to  secure  persons  in  their 
property  and  possessions,  and  to  preserve  for  them  the  fruits  of  their  labors 
and  expenditures.  The  question  whether  or  not  the  rule  contended  for  is  a 
part  of  the  conunon  law  applicable  to  this  State  depends  on  whether  It  is 
suitable  to  our  conditions  under  the  rule  Just  stated. 

It  is  hoped  that  all  who  read  this  paper  will  avail  themselves  of  an  oppor- 
tunity to  study  the  relative  merits  of  the  doctrine  of  riparian  rights  and  that 
of  prior  appropriation  by  an  actual  inspection  of  ponditions  existing  in  the 
Western  States.  It  Is  believed  that  the  study  will  result  in  the  positive  opin- 
ion that  the  recognition  of  riparian  rights  causes  "  injustice  and  wrong  "  and 
that  it  is  novrise  "  suitable  to  our  conditions." 

The  Chairman.  We  shall  now  proceed  to  a  discussion  of  the  reso- 
lutions to  be  presented  to  this  subsection  of  Section  III.  I  will  call 
upon  the  chairman  of  the  committee  to  report  on  the  resolutions  that 
have  been  considered. 

Mr.  Teelb.  Mr.  Chairman,  the  committee  drafted  two  resolutions 
which  include  most  of  the  ideas  in  all  of  the  resolutions  that  were 
submitted.  The  first  one  I  shall  read  was  suggested  by  Mr.  Mercau, 
the  delegate  from  Argentina,  and  proposes  a  commission  to  study 
laws  relating  to  the  use  of  water  (reading) : 

Whereas  the  natural  laws  underlying  the  use  of  water  for  irrigation,  In- 
dustrial, and  other  purposes  are  uniform  and  independent  of  national  bound- 
aries; and 
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Whereas,  the  study  of  the  gOTemmental  laws  and  local  regulations  and 
customs  of  the  various  nations  and  the  desired  changes  therein  may  be  made 
mutually  helpful;  thefeflor%  f  It 

Resolved,  That  each  of  the  American  nations  appoint  a  commission  with  in- 
structions to  study  the  existing  laws  and  regulations  goyerning  the  use  of 
water,  and  that  such  commissions  be  requested  to  communicate  the  progress  and 
results  of  their  labors  to  each  other  and  to  unite  upon  a  general  report  to  be 
submitted  to  the  next  succeeding  Pan  American  Oongresa 

The  Chairman.  What  shall  we  do  with  the  resolution  as  read! 

Mr.  Fuller.  I  move  that  it  be  adopted,  Mr.  Chairman,  without 
further  discussion. 

The  motion  was  seconded. 

The  Chairman.  It  has  been  moved  and  seconded  that  the  resolu- 
tion as  read  be  adopted.  Is  there  any  further  objection!  All  in 
favor  say  aye.  The  ayes  have  it.  We  shall  now  proceed  to  the  second 
resolution. 

Mr.  Teelb  (reading) : 

Whereas  the  surest  foundation  for  national  prosperity  is  a  land-owning  agri- 
cultural population;  and 

VHiereas  one  of  the  highest  functions  of  the  State  is  to  provide  conditions 
under  which  its  growing  population  may  acquire  homes  on  the  land ;  and 

VHiereas  there  are  in  all  Pan  American  countries  large  areas  of  unutilised 
land,  the  reclamation  of  which  will  permit  of  the  necessary  expansion  within 
existing  territorial  limits;  and 

Whereas  private  development  unaided  by  the  State  has  not  yielded  financial 
returns  such  as  will  Induce  large  capital  to  continue  in  this  field ;  and 

Whereas  the  creation  of  homes  and  national  wealth  in  places  now  waste  is  of 
great  public  importance;  be  it 

Resolved,  That  the  American  nations  should  extend  substantial  aid  in  the 
gradual  reclamation  of  these  waste  lands  as  the  demands  of  increasing  popula- 
tion require. 

I  move  the  adoption  of  this  resolution. 

The  Chairman.  Do  we  have  it  seconded! 

Mr.  FuUiER.  I  will  second  it,  but  I  do  not  know  whether  I  ought 
to,  because  it  does  not  seem  to  go  much  into  detail. 

Mr.  Teele.  I  will  say  that  Dr.  Fortier  has  prepared  a  draft  of  the 
resolution  which  went  into  more  detail.  It  was  the  opinion  of  the 
committee  that  a  resolution  should  be  expressed  in  more  general 
terms,  and  that  we  should  not  go  so  far  as  to  pass  a  resolution  in  detail 
based  on  United  States  experience  which  might  not  fit  at  all  the  con- 
ditions in  some  of  the  South  American  countries.  For  that  reason 
it  seemed  best  to  have  it  in  such  general  terms  as  those  in  which  the 
resolution  was  drawn. 

The  Chairman.  In  preparing  my  tentative  resolution  I  did  it 
with  a  view  to  meeting  conditions  in  the  United  States.  As  Mr. 
Teele  states,  it  may  be  wise  to  pass  general  resolutions  that  would 
be  applicable  to  a  large  number  of  Republics  in  this  continent. 
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Mr.  Teele.  We  discussed  that  point  qilite  a  good  deal  in  committee. 
We,  of  course,  could  include  all  that  was  in  Dr.  Fortier's  original 
resolution,  but  it  seems  best,  after  this  discussion,  to  adhere  to  the 
general  statement,  as  I  said  before. 

Mr.  FuiiLER.  Wouldn't  it  be  wise  to  just  put  in  there  all  of  the 
data,  and  then  when  something  is  needed  to  carry  out  any  purpose 
of  this  congress  Pan  America  will  have  as  evidence  this  resolution 
in  which  we  concur? 

The  Chairman.  In  reply  to  that  I  might  state,  Mr.  Fuller,  that  in 
a  paper  which  was  forwarded  to  this  subsection  by  Mr.  Gnmsky,  of 
San  Francisco,  he  advocates  the  creation  of  a  board  of  public  works 
as  a  State  department  and  would  authorize  this  board  to  construct 
works  and  maintain  them.  I  am  inclined  to  think  that  we  will  get 
into  difficulties  if  we  go  far  into  d^;ails,  particularly  as  regards  the 
needs  of  this  country  with  which  we  are  more  familiar  than  with 
other  Bepublics. 

Mr.  Fui«LEB.  I  second  the  motion  on  the  resolution. 

The  Chairman.  It  has  been  moved  and  seconded  that  the  resolu- 
tion as  read  be  passed.  Is  there  any  further  discussion!  You  have 
heard  the  motion.  All  in  favor  say  ^Aye.**  The  ayes  have  it,  and 
the  motion  is  carried.  What  is  your  further  pleasure!  This  termi- 
nates the  business  of  the  morning  session,  I  believe. 

Mr.  Fuller.  I  move  we  adjourn. 

A  Voice.  I  second  the  motion. 

The  Chairman.  We  stand  adjoomed. 

Thereupon,  at  11.45  o^clock,  the  subsection  adjourned  sine  die. 
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SESSION  OP  SUBSECTION  6  OP  SECTION  m. 

Raleigh  Hotel, 
Wednesday  morning^  January  5, 1916. 

Chairman,  George  M.  Rommel. 
General  topic: 

Pan    American    Theme:    ''Pan    American    Cooperation    in    Plant 
Qtuurantine." 

The  session  was  called  to  order  at  9.30  o'clock  by  the  chairman. 

The  Chairman.  Ladies  and  gentlemen,  I  need  not  assure  you  of 
the  pleasure  that  it  gives  me  to  preside  over  the  meeting  of  this  sub- 
section. We  have  two  or  three  papers  on  the  program,  an  abstract 
of  which  will  be  presented  before  we  proceed  to  the  more  formal  and 
detailed  discussion  of  the  subject  of  the  morning's  meeting.  I  will 
ask  Mr.  John  R.  Johnston,  of  the  agricultural  experiment  station, 
Santiago  de  las  Vegas,  Cuba,  to  present  the  first  paper,  which  is 
entitled  ^^  Pan  American  cooperation  in  the  quarantine  of  plants,**  by 
Mr.  Roberto  Sundberg,  director  de  la  Defensa  Agrfcola,  Montevideo, 
Uruguay. 

C00PERAa6N  PANAMERICANA  EN  LA  CUARENTENA  DE  LAS 

PLANTA8. 

For  ROBERTO  SUNDBBRQ, 

Director  de  la  Defensa  Agricola  del  Uruguay, 

La  Oonferencia  Intemadonal  de  Defensa  Agrfcola  celebrada  en  Montevideo 
en  mayo  de  1918  y  a  la  cnal  concnrrieron  con  representantes  nueve  naclones 
del  OoDtinente  sad  amerlcano,  aprob6  las  tres  convendones  sigulentes : 

Primera.  Conyencl6n  relatlva  a  la  exploraddn  de  los  focos  de  origen  de  la 
langosta. 

Segunda.  Gonvend6n  Intemadonal  de  Defensa  Agrfcola. 

Tercea,  Oonvenddn  Intemadonal  de  Defensa  Agrfcola  relatlva  a  plagas 
desconocldas. 

La  primera  de  las  convendones  cltadas  tlene  nn  gran  inters  para  los  pafses 
que  perl6dlcamente  se  ven  amenazados  por  la  gran  plaga  de  la  langosta,  contra 
la  que  mnchas  veces  resnltan  IntltUes  todos  los  esfnerzos  para  coml>atirla  y  los 
propdsitos  fljados  en  la  convenci6n,  al  realixarse,  podrftn  poner  en  daro  una 
aerie  de  problemas  de  gran  Interte  para  la  economfa  de  las  nadones  amenazadas, 
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problemas  que,  aunque  do  dejan  de  ser  tambl^n  de  interns  general,  no  preocupan 
seriamente  a  Iob  pafses  que  se  hallan  libres  de  las  devastadoras  Incurslones  del 
acrldlo. 

Las  segunda  y  tercera  convenciones,  es  decir,  la  Internacional  de  Defensa 
Agrfcola  y  la  relativa  a  Plagas  desconocldas  deben  conslderarse  de  interte 
universal  y  ya  que  la  luayorfa  de  Ids  pnlsen  ban  organizado  y  organlzan,  dia  a 
dfa  prest&ndole  mayor  atenci(3n,  los  servlelos  de  profllaxla  y  sanldad  vegetal^ 
convendrfa  que  pudiera  llegarse  a  un  eonvenlo  mutuo,  eutre  todas  las  naciones 
amerlcanas,  uniforniando  los  procedlmlentos  de  inspeceii^n  y  adoptando  modelos 
semejantes  para  los  certificados. 

La  segunda  convenciOn  aprobada  en  Montevideo  responde  al  prop6sito  forniu- 
lado  por  el  presidente  de  la  Subseccldn  de  la  Conservacl6n  de  la  Industria  de 
las  Plantas,  Sr.  Don  David  Falrcblld  y  en  m^rlto  a  que  ya  ha  reelbido  la 
aceptad^n  de  ocho  represeutantes  de  naciones  sudamerlcanas  y  a  que  la  subs- 
tancia  de  sus  artlculos  debe  Interesar  al  resto  de  sus  hermauas  del  Sur  y  del 
Norte,  nos  proponemos  al  analizarla  muy  sumariamente,  llamar  la  ateneidn 
sobre  la  njisma  para  que  se  conslga  la  adhesl6n  de  los  palses  no  representados 
en  la  conferencia,  llenftndose  con  ello  la  alta  finalidad  persegulda. 

Un  serviclo  eficaz  de  cuarentena  del  punto  de  vista  esenclalmente  pr&ctlco, 
es  de  dlffcil  control,  si  se  limita  a  la  lnspeccl<5n  de  entrada  en  los  pafses  impor- 
tadores.  Por  excelentes  que  sean  los  niedios  puestos  en  funci6n  y  por  metlcu- 
losos  los  agentes  del  serviclo,  muchas  veces  podr6  escapar  al  ojo  experto  la 
presencia  de  una  afeccl6n  de  «arilcter  pellgroso  para  los  productos  vegetales  ya 
que  la  naturaleza  misma  de  muchas  plagas,  especialmente  las  crlptogdmicas, 
no  mnnifiestan  sn  presencia  siuo  en  una  forma  que  prdcticamente  hace  muy 
dlffcil  8u  debido  control.  Nos  colocamos  en  el  lado  esenclalmente  pr&ctlco,  en 
los  casos  de  graudes  importaciones  de  productos  en  las  que,  por  la  naturalesa 
misma  de  los  envfos,  no  es  posible  llevar  a  cabo  un  an&lisls  individual  de 
aquellos  y  hay  que  concretarse  al  estudio  de  las  muestras  de  la  partlda.  ^BJxiate 
una  completa  garantfa  de  que  la  remesa  estd  indemne  de  plaga  peligrosa  por  el 
hecho  de  que  la  muestra  asf  lo  est^?  La  pr&ctica  de  la  inspecci6n  de  entrada 
no  es  posible  considerarla  como  dnica  garantfa  del  estado  sanitario,  es  necesario 
que  ella  sea  un  complemento  y  no  el  medio  i^nico  de  control.  Para  lograr  una 
eficaz  soluci6n  se  requiere  In  inspeccICm  de  los  plantfon  y  la  lil>eracl6n  del 
certificado  de  origen,  despachado  en  el  pais  exportador  y  que  acompafiando  a 
los  productos,  constituye  de  por  sf  la  luejor  garantfa  de  las  condiclones  del  pro- 
ducto  a  Importarse. 

Estos  certificados  sanitarios  de  origen  s61o  iKxlnln  ndmltlrse  si  son  otorgados 
por  delegados  oficiales  competentes  y  esto  Impllca,  desde  luego,  que  los  pafses 
deberAn  organizar  y  mantener  servicios  an&logos  de  fitopatologfa  encargados  de 
la  vlgilancia  de  los  cultlvos,  del  control  de  las  exportaclones  y  de  denunclar 
toda  sospecha  o  descubrimiento  de  la  i>resencia  de  plagas. 

No  ha  escapado  a  la  mayorfa  de  los  pafses  de  agrlcultura  adelantada  lo  que 
dejamos  indicado  y  se  esfuerzan  ellos  en  dotar  sus  organismos,  los  setialadoa 
servicios  de  inspecci6n  de  cultlvos  a  fin  de  satisfacer  las  exigencias  de  los  pafses 
Importadores  que  ban  impuesto  la  presentaci6n  de  los  certificados  de  origen 
como  garantfa  necesaria.  Luego  pues,  la  base  de  una  cooperacl6n  internacional 
en  este  asunto  estriba,  en  que  los  pafses  se  comprometan  a  instalar  y  mantener 
servicios  de  profilaxia  vegetal,  de  iu8|»ecci6n,  etc.  Asf  lo  exige  el  artlculo 
primero  de  la  convenci6n  de  Montevideo,  que  dice :  "  Los  Gobiernos  de  los  pafses 
contratantes  se  comprometen  a  establecer,  dentro  de  los  respectlvos  pafses,  los 
servicios  de  policfa  sanitaria  vegetal  destlnados  a  la  defensa  de  los  intereses 
agrfcolas  contra  las  plagas  de  los  vegetales." 
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Orgauizados  los  servlclos  de  poUcfa  vegetal,  queda  ohora  la  resoluci6n  de  la 
forma  de  los  procedlmientos  y  para  alcanzar  el  mayor  resultado  en  beneficlo 
de  los  intereses  agrfcolas  generales  y  partlculares,  es  necesario  uniformar  los 
sistemas  a  objeto  de  que  encuadrdndose  bajo  un  imnto  de  vista  semejante  en 
todos  los  pafses,  se  obtenga,  con  esa  simp]iflcaci6n,  el  mayor  perfeccionamiento 
y  por  ello  el  mayor  resultado  tStil. 

Es  necesario  convenir  en  que  no  deberdn  cousentirse  largas  listas  de  enferme- 
dades  o  par&sitos  y  colocir  deutro  del  eatfilogo  de  las  plagns  de  la  agrlcultura 
a  todos  los  elementos  que  puedan  dafiar  a  los  vegetales,  sean  Insectos,  cript6- 
gamas,  etc.  Por  eso  conceptuamoa  digno  de  considerarse  el  artfculo  10  del  Acta 
Final  de  la  Convenci6n  del  4  de  Marzo  de  1914,  aprobada  en  Roma,  por  el  cual 
quedan  invitados  los  Estados  contratantes  a  sumlnistrar  una  lista  reducida  de 
los  enemigos  de  los  vegetales  contra  los  que  se  desea  proteger  y  haciendo  ex- 
clusion en  la  misma  de  todos  aquellos  que  sin  dejar  de  ser  medios  de  perjuiclo 
para  la  vida  de  las  plantas,  podrfan  obstaculizar  y  tal  vez  hacer  fracasar  la 
obra  prdctica  de  una  cuarentena  riguroea  y  trayendo,  por  otra  parte,  como  com- 
plemento,  loe  graves  Inconvenientes  de  orden  comercial  por  las  trabas  y  deten- 
ciones  prolongadas  a  muchos  productos  que  no  es  posible  cerrarles  la  entrada  sin 
gran  riesgo  de  exponerlos  a  su  p^rdlda. 

Los  paises  importadores  deberdn  limitarse  asf  a  indicar  cuales  sou  las  plagas 
que  serfan  objeto  de  rigurosa  prevenci6n  y  los  exportadores  garautlzar  aquellos 
que  BUS  servlclos  libran  al  transporte  los  productos  que  provienen  de  lugares 
libres  de  las  plagas  contenldas  en  las  listas  que  cada  Estado  formard  en 
su  interns  y  es  para  que  esa  garantia  sea  lo  mds  segura  posible  el  que  no  se 
obligue  a  los  servlclos  de  iniH)ecci6n  de  realizar  una  obra  de  iiivestigacidn 
general,  slno  exigirle  el  que  asegure  la  no  existencia  de  focos  de  plagas  dafiinas 
y  de  las  que  se  desea  librar,  plagas  no  exlstentes  en  el  pais  importador,  de 
dispersion  limitada,  fdcil  propagaclOn  y  cardcter  epidOmico.  Y  entendiOndolo 
asi,  la  conferencia  de  Montevideo,  en  el  artlculo  segundo  de  la  convencidn, 
despu^  de  sentar  lo  que  debe  entenderse  por  plaga  de  los  vegetales,  agrega 
que  asf  se  las  considerard:  "cuando  hayan  adquirido  o  amenacen  adquirlr 
caracteres  de  expansion  suficlentes  para  producir  perjuicios  de  importancia 
en  las  plantas." 

Las  obligaciones  deben  tambi^n  extenderse  i)or  parte  de  los  Estados  a  la 
indicaclOn  de  los  puertos  que  se  librardn  a  la  entrada  y  a  la  inspecciOn,  los 
puertos  de  exportaciOn  y  trdnsito.  Estas  obligaciones  y  los  procedlmientos 
adoptados  por  los  paises  importadores,  sus  reglainentos,  funcionarios  autori- 
zados,  etc.,  que  deberdn  recfprocamente  comunlcarse,  quedaron  inclufdas  en 
la  convenciOn  de  Montevideo  que  nos  ocupa. 

Por  su  artlculo  uoveno,  se  crea  uu  Servicio  Inteniacioual  que  tendrd  su 
seile  en  Montevideo  y  al  que  corresponderd  facilltar  ei  cumpUmiento  de  las 
convenciones.  £2ste  organismo  podrd  reportar  un  servicio  de  gran  interOs 
general,  constituyendo  el  lazo  de  uniOn  entre  los  dlversos  Estados  y  al  cen- 
tralizar  en  sus  manos  todo  aquello  que  se  relacione  con  el  problema  de  la 
sanidad  vegetal  americana,  abreviard  la  soludOn  de  cuestiones  ligadas  a  la 
producclOn  agrfcola  americana. 

La  tercera  Ck>nvenclOn,  referente  a  plagas  desconocidas,  ha  tenido  en  cuenta 
la  nece^dad  de  una  protecdOn  recfproca  para  aquellos  cases  en  que  se  hallan 
los  pafses  productores  que  no  teman  la  apariclOn  de  plagas  que  no  correeponden 
a  sus  cultivos  comunes  y  sean  un  peligro  para  paises  vecinos,  de  producdOn 
diferente  y  para  qulenes  pueden  constituir  un  gran  auxiliar  de  defensa  las 
medidas,  que  a  pedldo  de  los  mismos,  tomen  las  naciones  advertidas. 

El  problema  de  la  cuarentena  de  las  plantas,  baJo  el  punto  de  vista  Pan- 
americano,  debe  encararse  pues,  sobre  la  base  de  la  organlzaciOn  y  sostent- 


Digitized  by 


Google 


872       PBOOEEDINOS  SECOND  PAN  AMERICAN  SCIENTIFIC  CONCBBSS. 

mlento  de  instituciones  oflciales  de  pollcfa  sanitaria  vegetal ;  del  otorgamlento 
de  certlflcados  de  sanldad  y  origen  y  del  control  de  lnspecci6n  de  entrada, 
quedando  este  tlltimo  servlcio  llbrado,  en  su  forma  y  reglamentacl6n,  a  las 
disposicioneB  que  le  convenga  adoptar  a  cada  pais  importador.  Lo  primero 
es  necesario  que  se  institnya  sobre  una  base  an&loga  de  servlcios  para  obtener 
la  mayor  flnalidad  prActica  y  hablendo  resuelto  la  Conyenci6n  Internacional 
de  Defensa  Agrfcola  de  Montevideo  la  formula,  creemos  que  aceptfindola  los 
pafses  americanos  se  hallarfa  la  que  es  de  convenieneia  Internacional  para 
la  protecci6n  de  los  intereses  agrfcolas. 

Transcriblmos  a  continuaddn  el  texto  de  las  dos  convoiciones  de  Montevideo, 
de  verdadero  interns  panamericano. 

00NVEN016N  iirnntNACToif AT.  in  vanmsh  AoafooLA. 

ArtIcuuo  1*.  Los  Ctobiemos  de  los  palses  oontratantes  se  compremeten  a  esta- 
blecer,  dentro  de  los  respectivos  pafses,  los  servlcios  de  policfa  sanitaria  vegetal 
destinados  a  la  defensa  do  los  intereses  agrfcolas  contra  las  plagas  de  los 
vegetales. 

Abt.  2*.  8e  entiende  por  plaga  de  los  vegetales,  para  los  efectos  de  la  pre- 
sente  convenci6n,  los  parlMtos,  las  maleEas,  las  aves  y  animales  perjudiclales  y 
toda  causal  de  estado  patol6gico  o  daf&o  ocasionado  por  cript^gamas,  insectos  y 
otros  animales,  cuando  hayan  adquirido  o  amenacen  adquirir  caracteres  de  ex- 
pansion sufidentes  para  producir  perjuicios  de  importanda  en  las  plantas. 

Abt.  8*.  En  cumplimiento  de  lo  dispuesto  en  el  Artfculo  1*  sobre  la  creaci6n 
de  los  servldos  de  polida  sanitaria  vegetal  y  para  los  efectos  de  la  importaddn, 
ezportad6n  y  trftnsito  de  los  productos  agrfcolas,  las  Altas  Partes  Oontratantes 
se  comprometen  a  fljar  los  puertos  de  importaci6n  y  a  dictar  las  medidas  de 
control  a  que  quedarAn  sometidos  estos  productos. 

Abt.  4*.  Los  pafses  signatarios  se  obligan  a  no  autorizar  la  exportad6n  a 
los  demAs  pafses  contratantes,  sin  dar  cumplimiento  a  las  exigencias  de  los 
servlcios  sanitarlos  dd  pals  importador  y  a  no  ao^ar  otros  oertificados  de 
sanldad  y  de  origen  que  los  expedidos  por  los  servldos  sanitarlos  ofldalea 
debiendo  comunicarse  recfprocamente  cuales  son  los  fundonarios  autorizados 
y  con  q[H)rtunidad,  las  modificadones  y  camblos  que  se  Introduzcan  al  respecto. 

Abt.  5*.  Los  certlflcados  sanitarlos  deber&n  declarar  la  no  existenda  de  plagas 
en  el  plantfo  o  sementera  de  donde  proceden  las  plantas  o  partes  de  las  mismas 
para  las  cuales  se  expiden,  el  nombre  del  propietarlo  u  ocnpante  de  la  flnca,  si- 
tuad6n  de  esta  tlltima,  ntlmero  y  espede  de  las  plantas  a  que  corresponde,  d 
Puerto  de  embarque  y  desembarque  y  el  nombre  y  direcddn  del  destinatario. 

Art.  6*.  Los  Estados  contratantes  se  comprometen  a  comunicarse  las  leyes  y 
reglamentos  de  sanldad  vegetal  que  dlctasen  los  respectivos  pafses  y  las  modi- 
ficadones que  introdujeran,  la  existenda  y  desarrollo  de  las  plagas,  como  igual* 
mente  la  aparici6n  de  nuevas  y  extinci^n  de  antiguas  y  todo  recliazo  y  destruc- 
d<5n  que  se  hideren  de  productos  destinados  a  la  importad<5n.  informando  sobre 
la  procedenda  y  causas  que  motivaron  dlchas  medidas. 

Abt.  7*.  Las  procedendas  de  los  pafses  adherentes  quedan  sujetas  a  las  pres- 
cripciones  de  la  presente  convenci6n  y  a  las  que  cada  pats  importador  estlme 
por  conveniente. 

Abt.  8*.  La  segunda  Oonferenda  Internadonal  de  Defensa  Agrfcola  tendrA 
lugar  en  la  ciudad  de  Buenos  Aires,  correspondiendo  al  Gobiemo  de  la  Reptlblica 
Argentina  los  trabajos  de  convocatoria  y  organisad6n  para  la  fecha  que  con- 
sldere  m&a  conveniente. 
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Abt.  0*.  Grease  una  Oficina  Internadonal  de  cardcter  permanente  encargada 
de  fadlitar  el  cnmpllmiento  de  las  presentee  convenciones  y  de  servir  de  inteiv 
mediarla  entre  todas  las  ofldnas  ttoilcas  de  los  pafses  adherentes. 

TendWi  sn  asiento  eau  Montevideo  y  se  compondrA  de  un  Ingeniero  agrdnomo 
designado  por  el  Gobiemo  del  Uruguay  y  de  los  representantes  diplomdticos  de 
los  palses  sudamerlcanos  acreditados  ante  este  Gobiemo. 

Los  gastos  que  origine  su  sostenimlento  se  distribuirdn  por  partes  propor- 
donales  a  la  poblad6n  entre  todos  los  pafses  signatarios. 

El  mlsmo  cuerpo  diredlvo  de  la  Ofldna  dictar&  su  reglamento. 

Abt.  10*  Bl  protocolo  de  la  presente  convenddn,  queda  abierto  para  que 
puedan  acceder  a  ella  los  pafses  no  representados  en  esta  conferenda. 

La  accesi6n  serA  notiflcada«  por  la  via  diplomdtica,  al  Qobiemo  de  la  Be- 
pt&blica  Oriental  del  Uruguay,  y  por  medio  de  ^ste  a  los  Gobiemos  signatarios. 

Abt.  11.  La  presente  convoiddn  serfl  ratillcada  y  las  ratiflcadones  ser&n 
depositadas  en  Montevideo,  en  tH  mfts  breve  plaso  posible. 

Bntrard  en  vigor  en  cuanto  sea  promulgada,  de  conformidad  con  la  l^;isladdn 
de  los  Bstados  signatarios. 

C0NVBRCl6lf    INTEBNACIONAL    DB    DKFEN8A    AGRfOOLA    BKLATXVA    A    FLAOAS 

DBSOONOOmAS. 

AbtIculo  1*.  Por  denuncia  o  a  pedido  de  cualquiera  de  los  Gobiemos,  los 
demiU  palses  contratantes  quedan  obligados  a  tomar  medidas  prohibitivaa 
respecto  de  la  importaddn  de  plagas  de  f&dl  propagaddn,  cuya  ezistenda  no 
sea  conodda  en  los  pafses  adherentes  productores  y  hasta  tanto  no  hagan  su 
apariddn  en  ellos,  y  cuyos  vehlculos  no  tengan  desinfecddn  eficaz  y  prActica. 

Abt.  2*.  El  protocolo  de  la  presente  convend6n  queda  abierto  para  que  puedan 
acceder  a  ella  los  palses  no  representados  en  esta  conferenda. 

La  accesidn  serA  notificada  por  la  via  diplomdtica  al  Gobiemo  de  la  Re- 
pdblica  Oriental  del  Umguay,  y  por  medio  de  ^ste  a  los  otros  Gobiemos  sig- 
natarios. 

Abt.  8*.  La  presente  convend6n  serA  ratiflcada,  y  las  ratiflcadones  serAn 
depositadas  en  Montevideo  en  el  mds  breve  plazo  posible. 

Entrard  en  vigor  en  cuanto  sea  promulgada,  de  conformidad  con  la  legisla- 
ddn  de  los  Estados  signatarios. 

conolusionbs. 

Sometemos  a  la  consideracidn  del  congreso  las  slguientes  conclusiones : 

Primera,  El  Segundo  Congreso  Cientfflco  Panamericano  considera  de  gran 
inters,  para  soluclonar  el  problema  de  la  cnnrentena  de  las  plantas,  el  que 
todos  los  pafses  de  AmMca  suscrlban  las  Ck>nvendones  de  Defensa  Agrfcola  y 
Plagas  Desconoddas,  aprobadas  en  la  Conferenda  Internadonal  celebrada  en 
Montevideo,  en  mayo  de  1918. 

Segunda.  El  Segundo  Congreso  Cientfflco  Panamericano  dedara  de  utilidad 
prdctica  el  que  los  pafses  americanos  uniformien  sns  ststemas  de  certiflcados 
de  sanldad  vegetal  y  sus  procedimientos  de  inspecd6n. 

Tercera.  El  Segundo  Congreso  Cientfflco  Panamericano  exhorta  a  los  Gobier^ 
nos  de  todas  las  naciones  americanas  para  que  concurran  a  la  Segunda  Con- 
ferenda Internadonal  de  Defensa  Agrfcola  a  celebrarse  en  la  dudad  de  Buenos 
Aires  en  el  afio  1916. 

The  Chairman.  In  view  of  the  fact  that  the  program  this  morning 
is  somewhat  extensive  and  our  time  is  not  unlimited,  the  chair  will, 
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without  objection,  call  on  the  papers  as  they  appear  in  the  program, 
reserving  discussion  of  the  papers  until  they  have  been  presented.  If 
there  is  no  objection,  that  procedure  will  be  followed. 

I  will  now  call  on  Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of 
Entomology.  The  subject  of  Dr.  Howard's  paper  is  "  The  great  need 
for  the  establishment  of  competent  bureaus  for  the  study  of  injurious 
insects  in  all  American  countries." 


THB  GREAT  NEED  FOR  THE  ESTABUSHMENT  OF  COMPETENT 
BUREAUS  FOR  THE  STUDY  OF  INJURIOUS  INSECTS  IN  ALL 
AMERICAN  COUNTRIES. 

By  L.  O.  HOWARD, 
Chief  Bureau  of  Entomology,  United  States  Department  of  Agriculture, 

The  United  States  spends,  tlirough  its  Federal  Department  of  Agriculture  and 
its  State  organizations,  approximately  $1,500,000  a  year  in  research  work  in 
economic  entomology.  Against  this,  a  conservative  estimate  indicates  that  po- 
tential damage  from  injurious  insects  to  an  amount  of  from  $50,000,000  to 
$100,000,000  a  year  is  saved  to  the  country  as  the  result  of  this  worl^ 

Great  Britain  has  estabUshed  an  Imperial  Bureau  of  Entomology,  and  every 
one  of  her  large  colonies  supports  a  competent  entomological  service. 

Russia  has  started  a  series  of  regional  entomological  laboratories,  with  com- 
petent men  at  every  one  of  many  such  laboratories  engaged  In  studying  in- 
jurious insects. 

France  has  also  a  number  of  regional  laboratories,  and  a  very  competent  chief 
entomologist  at  the  Institute  Agronomlque,  at  Paris. 

Italy  has  two  (Central  stations  for  research  in  economic  entomology,  one  at 
Florence  and  the  other  at  Naples. 

Germany  and  Austria-Hungary,  while  not  having  definite  governmental  serv- 
ices applying  to  the  whole  field  of  economic  entomology,  have  trained  men 
working  on  forest  entomology  and  support  various  forest  schools,  and  at  the 
same  time  other  agricultural  stations  of  one  kind  or  another  are  able  to  carry 
on  needed  investigations  in  entomology  as  well  as  other  subjects  relating  to 
agriculture. 

Norway  and  Sweden  each  have  laboratories  for  the  investigation  of  injurious 
insects ;  and  the  same  may  be  said  of  Holland,  Spain,  and  Portugal. 

Japan,  with  her  accustomed  foresight  and  shrewd  common  sense,  has  for  a 
number  of  years  been  developing  a  strong  entomological  service. 

In  the  various  Republics  of  Central  and  South  America,  however,  there  is  a 
decided  lack  of  work  of  this  kind.  Mexico,  before  her  revolutionary  troubles, 
was  beginning  to  do  good  work.  Argentina,  supporting  an  excellent  agricul- 
tural experiment  station  at  Tucuman,  has  in  its  director  a  trained  entomologist. 
This  station,  however,  is  not,  as  I  understand  it,  supported  by  the  general  €rOT- 
emment,  but  by  the  State  government  mainly  through  a  tax  on  sugar  cane. 
Brazil  has  an  admirable  institution  for  the  study  of  sanitary  matters,  including 
that  aspect  of  economic  entomology  which  deals  with  insects  capable  of  spread- 
ing disease.  This  institution,  known  as  the  Institute  Oswaldo  Cms,  has 
achieved  a  very  high  international  reputation,  but  in  agricultural  entomology 
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this  country  has  done  but  little.  Peru  during  the  past  few  years  has  sup- 
ported a  certain  amount  of  entomological  work,  but  with  a  change  of  adminis- 
tration it  was  dropped.  In  Chile  Dr.  Carlos  E.  Porter  is  doing  some  work,  but 
rather  more  in  a  technical  way  than  an  economic  way.  Uruguay  is  apparently 
doing  more  work  in  this  direction  than  any  other  South  American  country,  but 
her  needs  are  still  great. 

Taking  Peru  as  an  example,  I  am  fortunate  in  having  before  me  an  esti- 
mate drawn  up  by  Dr.  C.  H.  T.  Townsend,  formerly  employed  by  the  Peruvian 
Government,  in  which  it  is  shown  that  estimates  of  the  damage  done  by  insects 
to  the  principal  crops  of  that  country,  founded  on  statistics  of  production  and 
carefully  computed  percentages  of  injury  by  each  of  the  various  pests,  are 
as  follows: 


Sugarcane £929,301 

Cotton 867, 607 

Coco 119, 466 

Rice 22, 989 


The  vine £79, 814 

Coffee 19, 380 

Tobacco 15, 530 

Cacao 8, 630 


Other  crops,  such  as  corn,  beans,  cereals,  alfalfa,  and  other  forage  plants; 
citrus  and  other  fruits,  yucca,  potatoes,  sweet  potatoes,  vegetables  of  all 
classes,  etc. — 625,000  pounds.  This  makes  a  total  annual  damage  to  crops 
alone  by  Insect  pests  in  the  Republic  of  Peru  of  £682,717,  or  an  equivalent  of 
about  $3,413,585,  United  States  gold. 

These  figures  do  not  include  the  enormous  losses  suffered  by  Peru  from  the 
following  causes:  Locust  swarms,  which  occur  nearly  every  year  in  certain 
parts  of  the  Republic;  diseases  of  cattle,  some  of  which  appear  to  be  trans- 
mitted by  ticks  or  other  biting  insects ;  the  practically  complete  elimination  of 
citrus  cultivation  in  the  coast  region  of  central  Peru,  due  to  certain  pests,  which 
killed  off  the  trees  some  40  years  ago ;  the  damage  to  rubber  forests  and  rubber 
plantations  by  insects;  and  last,  but  not  least,  the  inmaense  losses  in  human 
lives,  property  depreciation,  and  retardation  of  development  of  the  country's 
resources  caused  by  Insects  which  transmit  such  diseases  as  verruga,  uta, 
malaria,  bubonic  plague,  typhus,  tuberculosis,  cholera,  anthrax,  and  others. 
Including  these  additional  losses  not  given  under  the  head  of  crops,  it  is  esti- 
mated that  the  monetary  value  of  the  damage  suffered  by  Peru  annually  from 
insects  will  amount  to  not  less  than  £5,000,000;  and  it  is  Dr.  Townsend's  esti- 
mate that  an  annual  expenditure  by  the  Government  of  Peru  of  about  £25,000 
would.  In  the  course  of  a  few  years,  reduce  by  at  least  one-half  this  annual 
loss  of  £5,000,000.  In  other  words,  a  saving  of  £2,500,000  every  year  can 
be  effected  by  the  maintenance  of  a  strong  Governmental  service  In  economic 
entomology  at  the  cost  of  only  one  one-hundredth  of  that  amount 

Plainly  the  fact  that  the  United  States  has  demonstrated  that  It  pays  to 
support  an  extended  service  of  this  kind  Indicates  that  other  countries  will 
find  it  to  advantage.  In  so  far  as  their  means  will  permit,  to  support  work  of 
this  character.  That  It  will  pay  for  itself  many  times  over  has  abundantly 
been  shown.  This  statement  Is  made  from  the  standpoint  of  any  one  Individual 
country,  but  It  has  become  frightfully  obvious  within  the  past  20  years  that 
it  is  of  great  international  Importance  that  every  country  should  support 
sound  scientific  work  In  economic  entomology.  Mr.  Marlatt,  the  chairman 
of  the  United  States  Federal  Horticultural  Board,  has  spoken  or  will  speak 
concerning  the  necessity  for  perfect  Inspection  work.  Now  from  the  stand- 
point of  entomological  research  a  competent  inspection  depends  upon  accurate 
knowledge  of  the  special  insects  liable  to  be  carried  from  one  country  to 
another.    Thus  the  situation  at  present,  owing  to  a  lack  of  competent  govern- 
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mental  research  laboratories  and  entomological  bureaus  In  the  Central  and 
South  American  countries,  is  that  little  is  known  concerning  practically  all 
of  the  species  liable  to  be  carried  from  one  country  to  another.  That  is,  little 
is  Imown  of  intimate  life  histories,  upon  which  depends  the  capacity  for  inter- 
national carriage.  It  is  perfectly  obvious  that  any  quarantine  established  by 
the  United  States  against  any  South  American  country  on  account  of  some 
special  pest  might  impose  unjust  restrictions  upon  commerce,  owing  to  the  lack 
of  especial  information  of  the  kind  needed.  This  is  a  point  of  the  greatest 
importance,  and  of  itself  would  justify  the  support  of  research  laboratories, 
entirely  aside  from  the  good  to  be  gained  in  the  protection  of  crops  in  the 
individual  country. 

There  has  been  a  great  development  of  Jute  years  in  knowledge  of  the  para- 
sites of  insect  pests,  and  there  have  been  many  importations  of  these  beneficial 
insects  from  one  country  to  another.  International  courtesies  of  this  kind 
have  been  very  frequent  of  late,  but  they  are  almost  impossible  when  one  of 
the  countries  concerned  does  not  possess  a  bureau  of  entomology.  It  is  true 
that  certain  countries  have  sent  out  their  explorers  to  different  parts  of  the 
world  in  the  search  for  beneficial  insects,  but  their  efforts  are  hampered  by 
the  need  of  wise  local  entomologists  in  the  places  in  which  the  parasites  are 
indigenous.  Again,  a  country  without  such  a  service  is  unable  properly  to 
import  and  acclimatize  these  beneficial  species  except  in  very  simple  cases, 
as  for  example  the  importation  of  the  Prospaltella  parasite  of  the  scale  Insect 
known  as  DiatpU  pentagona  from  this  country  and  from  Italy  Into  Uruguay, 
where  a  special  commission  has  been  formed  for  this  purpose. 

The  international  necessities  are  especially  keen  between  adjoining  coun- 
tries, and  this  can  be  illustrated  in  no  better  way  than  by  reference  to  the 
migratory  locust  outbreaks  in  Central  America,  involving  Costa  Rica,  Honduras, 
and  Guatemala,  and  the  similar  migratory  locust  outbreaks  in  portions  of 
South  America,  involving  Peru,  Chile,  and  portions  of  Argentina,  and  some 
of  the  other  countries  as  well.  In  such  cases  the  establishment  of  inters 
national  conunissions  and  the  Joint  employment  by  the  groups  of  coun- 
tries involved  of  experts  to  determine  the  exact  range  of  the  permanent 
breeding  grounds  of  the  species  of  locusts  concerned,  and  the  arrangement 
for  a  warning  patrol  of  these  breeding  grounds  and  possibly  the  institution 
of  measures  of  repression  of  locust  swarms  quite  away  from  agricultural 
regions  are  obvious. 

The  writer  urges  upon  the  representatives  of  the  different  Central  and  South 
American  countries  in  attendance  at  this  congress  the  tremendous  importance 
of  the  establishment  as  speedily  as  possible  of  governmental  research  labora- 
tories in  economic  entomology  in  every  country  in  this  hemisphere,  and  he 
urges  it  not  only  for  the  good  of  every  individual  country,  but  he  urges  it  more 
or  less  selfishly  for  the  good  of  his  own  country,  since  he  is  sure  that  the  other 
American  republics  will  be  able  to  be  of  assistance  to  this  country  in  almost 
the  same  measure  as  in  the  future  he  is  sure  that  this  country  will  be  able 
to  help  them. 

The  Chairman.  I  shall  now  ask  Mr.  Johnston  to  read  the  paper  by 
Dr.  Carlos  Nocedo,  of  Gnatemala. 
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DtPTEROS  NUEVOS  PARASITOS  DB  LA  8CHI8TOCERCA 
PERE6BINA. 

For  CARLOS  NOCBDO. 

Pu4  invadido  el  territorlo  de  la  Reptibllca  de  Guatemala  por  la  langosta 
(chapuHn),  que  \\eg6  del  vecino  Estado  de  M^ico,  a  fines  del  afio  de  1018, 
coincldiendo  con  nna  escasez  de  lluvias  extraordlnaria.  Pronto  se  extendi^  el 
**  acrldlo  "  por  valles,  planicies  y  montafias,  respetando  tan  s61o  algnnos  Ingares 
sltoadps  a  gran  altura  en  la  cordiUera  de  Iob  Andes,  en  los  que  el  frlo  es  in- 
tenso  y  la  yegetaci6n  se  agosta  prontamente  durante  la  4;K>ca  de  la  seqnla,  que 
por  lo  general  dura  desde  mediados  de  octubre  hasta^lncipios  de  mayo.  Poede 
decirse  que  acab6  con  los  sembrados  que  proporcionan  la  base  de  la  alimentaci6n 
a  la  gente  campesina.  Los  malzales  y  frijolares,  prindpalmente,  foeron  arra- 
sados.  Los  bananales,  en  la  zona  del  Norte,  sufrieron  muchfsima  Yerdad  es 
que  la  plaga  no  obr6  sola :  la  f aita  de  lluvias,  f uertlsimos  y  continuados  calores, 
y  la  aguda  crisis  provocada  en  todas  partes  por  la  sangrlenta  guerra  europea 
contribuyeron  a  que  se  hiciese  general  el  malestar  y  se  encaredese  la  Tida 
grandemente.  Hago  estas  referencias  a  prop6sito  de  la  opinion  bastante 
generalizada  y  err(3nea,  en  ml  concepto,  de  que  los  daftos  ocaslonados  por  la 
langosta  son  insignificantes. 

Nada  de  particular  ocurri6  en  la  vida  del  insecto  hasta  que  en  1014  cayeron 
los  primeros  aguaoeros.  Supe  entonces,  por  personas  llegadas  de  algunos  De- 
partamentos,  que  la  Schistocerca  peregrina  adulta  (Toladora)  morfa  en  grandes 
cantidades  sin  que  nadie  pudiera  expllcarse  la  causa.  La  fantasia  y  la  credu- 
lidad,  en  fntimo  consorcio,  dieron  lugar  a  que  de  boca  en  boca  se  propalasen  las 
cosas  mds  estupendas.  El  hecho  aviv^  mi  curiosidad  y  deddf  consagrarme  a  so 
estudio ;  pero  me  fu^  imposible,  por  lo  pronto,  conseguir  ejemplares  vivos  para 
tenerlos  en  observaci(3n  y  poder  reallzar  mis  propMtos.  Cnando  esto  ocnrrfa, 
una  feliz  casual  idad  me  proporcion6  la  ocasidnjde  examinar  una  esquistocerca 
conservada  en  alcohol  y  en  la  cual  se  vela  muy  bien  una  larva  blanquecina  alo- 
Jada  en  el  abdomen.  Lo  cosa  me  interest)  desde  entonces  de  tal  modo  que  sin 
tener  en  cuenta  dificultades  de  ninguna  clase  me  puse  a  la  labor  inmediata- 
mente. 

Dias  despu^  fuf  coosultado  respecto  del  particular  por  el  activo  y  bien  inten- 
cionado  Jefe  politico  de  Retaluleu,  el  coronel  de  estado  mayor  Don  Jorge 
Ubico.  Con  las  remesas  que  41  me  hlzo,  y  los  ejemplares  que  por  otros  conductos 
pude  proporcionarme,  conseguf  disponer  de  insectos  vivos  en  gran  ntimero  por 
espacio  de  cuatro  meses. 

Poco  a  poco  al  principlo  y  r^pidamente  despu^  fu6  generalizAndose  la  larva 
en  referenda.  Aument<5  por  tal  motivo  la  curiosidad  ptiblica  y  con  frecuenda 
los  peri6dicos  locales  insertaban  ruegos  de  agricultores  que  Insistentemente 
preguntaban  cu&l  era  la  causa  de  la  muerte  de  las  langostas  y  ansiosos  pedlan 
un  medio  de  exterminarlas.  Para  satisfacer  tales  deseos,  y  accediendo  a  las 
rdteradas  stiplicas  del  director  de  **E1  Nacional/'  el  abogado  y  literato  Don 
Miguel  Angel  Urrutia,  hube  de  proporcionarle  las  siguientes  indicaciones,  In- 
tencionalmente  desprovistas  de  todo  aparato  cientffico,  y  que  fueron  publicadas 
en  el  ndmero  de  dicho  diario  correspondiente  al  14  de  septiembre  proximo 
pasado: 

"La  muerte  del  chapulfn  es  ocasionada  por  pariisitos  que  en  41  se  desarrollan 
y  que  viven  a  expensas  de  la  substancia  grasosa  de  color  amarillento  que  rodea 
al  intestino.  Cuandor  est&n  prdximos  a  trausformarse  en  cris&lidas,  hieren  algtin 
drgano  Indispensable  para  lu  vida  del  insecto  que  los  soporta  y  ocasionan  su 
muerte.    La  crlsAIida,  que  pucde  quedar  en  el  interior  del  indivlduo  muerto  (en 
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el  abdomen  generalmente),  o  caer  al  suelo  por  efecto  de  la  de8coinposici6D  de 
aqu^l,  prosigue  su  evoluci6n  bajo  la  InflueDcia  de  los  agentes  atmosf^ricos. 

"Pertenecen  los  parAsltos  hasta  ahora  hallados  a  los  <5rdenes  de  los  himen6p* 
teros  y  de  los  dfpteros. 

*'Safren  siempre  metamorfosis  completas,  es  decir,  que  suceslvamente  pasan 
por  los  estados  de  huevo,  larva  y  cris&lida  antes  de  llegar  a  ser  Insectos  per- 
fectos. 

"Hay  tres  moscas  (dos  de  ellas  sarc6faga8  probablemente)  y  otra  muy 
pequefia,  pero  &gll  y  numerosfslma,  que  parece  no  serlo.  Ademds  un  icneu- 
m6nido  (pequefia  avispa)  mucho  menos  abundante.  Aun  no  ban  sldo  rigurosa- 
mente  determinados  los  nombres  especfflcos  de  estos  insecto& 

**Los  gusanos  correspodilentes  a  las  moscas  m^  grandes  destruyen  a  veces 
la  quitina  que  constituye  los  anlllos  ventrales  y  son  entonces  perfectamente 
ylslbles.  Siempre  se  encuentran  en  los  indlviduos  adultos.  Basta  sujetar  ^stos 
boca  arriba  con  los  dedos  pulgar  e  (ndice  de  la  mano  Izquierda,  y  con  los 
correspondlentes  de  la  derecha  o  con  unas  pinzas  arrancar,  tirando  de  ellos 
horlzontalmente  los  dos  liltimos  anlllos  del  abdomen,  para  ponerlos  de  manl- 
fiesto.  Los  hay  grandes  y  pequefios,  pero  todos  son  Apodos  (sin  patas),  ac^falos 
y  blanquecinos  o  grisAeeos.  Las  cris&lidas  son  cillndro-ovoldeas,  de  color 
oscuro,  pardas  o  negruzcas.  Las  ninfas  correspondlentes  al  icneum6nido  no 
ban  podido  ser  estudiadas. 

"Icneum6nidos  y  mtiscidos  se  reproducen  por  medio  de  huevos.  Algunos 
entom6fagos  perforan  la  piel  o  la  quitina  que  constituye  el  dormato  esqueleto 
del  animal  que  ha  de  servirles  temporalmente  de  morada  y  medlante  un  aparato 
ingeniosfsimo,  conocido  con  el  nombre  de  oviscapto,  introducen  el  huevo  en  sus 
tejidos.  Los  sarc6fagos  no  depositan  huevos  sino  que  dan  a  luz  las  larvas  que 
ban  salido  de  aquellos  en  el  vientre  de  la  madre;  son  ovo-vlvfparos.  Su 
fecundidad  es  prodigiosa.  En  un  ovario  puede  haber  veinte  mil  larvas.  En  el 
estado  adulto  vlven  en  los  troncos  de  los  Arboles,  en  las  flores  y  en  todos  Iob 
lugares  en  que  se  encuentran  sustancias  animales  o  vegetales  en  descomposici6n. 
Huyen  por  lo  comtin  de  las  poblaciones.  En  las  casas  se  los  halla  rarfsimas 
veces. 

"Hasta  ahora  86I0  ban  aparecido  gusanos  par^itos  en  las  langostas  adultas. 
Nl  UB  solo  salt6n,  entre  centenares  examlnados,  contenfa  huevos  o  larvas.  El 
ntimero  de  tetas  varla  desde  uno  a  seis  cuando  se  trata  de  las  sarcOfagas.  De  la 
pequefia  mosca  antes  mencionada  se  hallaron  hasta  quince  en  un  mismo  indi- 
viduo. 

"La  humedad,  el  calor,  y  tal  vez  otros  agentes  meteorol6gicos  favorecen  el 
desarrollo  de  los  par&sitos.  SI  la  estaci<5n  de  las  lluvias  se  alarga  es  probable 
que  sucumba  la  inmensa  mayorfa  de  las  langostas  adultas. 

"De  todo  lo  expuesto  se  deduce  claramente  lo  que  convendria  hacer  para 
acelerar  la  destrucci<5n  de  la  esquistocerca  peregrina.  Con  un  poco  de  cons- 
tancia  y  energla  es  casl  seguro  que  el  devorador  ort6ptero  desaparecerfa  por 
completo  del  territorio  de  la  ReptHblica.  Para  conseguirlo  menester  serfa 
realizar,  princtpalmente,  las  tres  cosas  siguientes: 

"1*.  Llevar  langostas  engusanadas  a  los  puntos  en  que  la  enfermedad  no 
haya  aparecido  o  est4  poco  generalizada.  El  transporte  habrfa  de  verificarse 
en  cajas  de  madera,  divididas  por  medio  de  un  compartimento,  y  que  tuvieeen 
dos  costados  cerrados  con  tela  de  alambre.  La  rapidez  del  viaje  serfa  una 
de  las  condidones  del  6zito. 

"2*.  Sefialar  los  lugares  en  que  se  hubiera  efectuado  el  desove,  de  manera 
que  pudiesen  siempre  ser  reconocidos,  apuntar  la  fecha  de  ^ste,  y  culdar  de 
destmir  el  saltdn  reci^n-nacido  (mosquita)  a  medtda  que  vaya  aparedendo. 
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'*8*.  Destruir  igualniente  el  saltdn  ya  existente  y  m^  desarrollado,  sobre 
todo  el  Yoradsimo  que  estuvieae  pronto  a  transformarse  en  Inaecto  adalto, 
vali^ndose  de  los  numerosos  medios  que  ^  usan  en  otros  palses.  Asf,  con  un 
personal  relatlvamente  pequefio  y  gastos  Insignlficantes,  podrfa  emprenderse 
con  actlTidad  la  campafia  antes  de  que  cesen  las  Uuvias.  La  manera  como 
estos  serviclos  estdn  organizados  en  la  Argentina,  deblera  imitarse.  SI  al 
soplar  los  primeros  vientos  del  Norte  los  pardsltos  desaparecen  habremos 
^perdldo  una  ocasi6n  preciosa.  Segulr&  la  esqulstocerca  campando  por  sua 
repetos,  logrard  repro<lucirse  por  eentenares  de  miles  y  tal  vez  en  la  prdxlma 
prima  vera  se  eucuentre  en  los  mds  apartados  lugares  de  la  Reptiblica." 

Cuando  estas  indicaciones  se  publicaron  a  tin  no  estaban  terminadas  mia 
investigaciones.  Adrede  prescind (  en  ellas  del  tecniclsmo  cientiflco  a  fin  de 
que  pudieran  ser  por  toilos  comprendidas  y  aplicadas  filcilmente  por  los 
agricultores  interesados.  Necesarlo  era  descender  a  generalidades  rauy  cono- 
cidas.  Si  ahora  las  reproduzco  es  para  que  el  congreso  pueda  darse  cuenta 
del  camino  recorrido  desde  el  momento  en  que  las  prlmeras  ideas  arralgaron 
en  mi  mente  hasta  el  dfa  en  que  logr<S  conocer  los  parAsitos  y  poner  de  mani- 
fiesto  los  grandes  beneflcios  que,  segdn  creo,  pueden  con  el  tiempo  obtenerse 
de  estos  estudios. 

Un  punto  de  la  mayor  importancia — el  primero  tal  vez — era  saber  con  toda 
seguridad  los  nombres  cientiflcos  de  los  Insectos  obtenidos.  Oareciendo  de 
las  publicacione  scientfficas  necesarlas  y  sabiendo  por  experiencia  cu&n  diflcil 
era  en  tales  condiciones  determlnarlos,  decidi  acudlr  en  consulta  al  Departa- 
mento  de  Agricultura  de  W&sbington.  Y  asl  lo  bice  remitiendo  en  cajas  nume- 
radas  varios  ejemplares  de  cadu  uno  de  los  dfpteros  obtenidos  al  completar  el 
olclo  de  sus  evoluciones  las  larvas  par&sitas. 

La  carta  que  tuve  el  honor  cle  dirlglr  al  Seflor  Director  de  dicho  centro 
cientffico,  es  la  siguiente: 

Seflor  Directoi'  d<i  J  >e  porta  men  to  dc  Agrieultura  de  Wdshington. 

MuY  Sknok  Mfo:  J*<»r  fnltn  de  modlos  apropIn(!<»s  (material  bibliograflco 
modernfsimo,  sobre  totlo)  no  nie  ha  sido  p()8il)le  dejterminar  exactamente  los 
nombres  cientffloos  de  Ins  tres  distlntns  nioacus  que  le  envio.  Conffo  en  que 
ese  centro  podru  hacerlo  con  presteza  y  qne  Ud.  tendra  la  bondad  de  mandarme 
la  respuesta  direchunt»nte  o  por  medio  del  Seflor  Oonsnl  de  los  Estados  Unidos 
en  esta. 

El  asuuto  es  de  algtin  inters  ptSblico  y  cientftlco  y  probablemente  serd 
tratado  en  una  nota  especial  dirigida  al  Congreso  Panamericauo  que  habrd 
de  celebrarse  en  Washington  el  27  de  diciembre  proximo.  Y,  como  el  tiempo 
apremia,  ruego  a  Ud.  me  d^  la  contestaci6n  lo  mds  pronto  posible. 

Las  moscas  contenldas  en  la  caja  que  lleva  el  niimero  1  son  del  gdnero 
Sarc6phaga,  probablemente.  Lo  que  faita  es  averlguar  el  nombre  especffico. 
Gorresponden  a  la  especie  Bara  o  pertenecen  a  la  Arvensls  Laticrus,  Gamarla 
a  alguna  de  las  otras  mnchas  hasta  hoy  clasificadas.     iSon  desconocldas? 

La  de  la  caja  niimero  3,  que  es  tambl^n  sarc6faga,  parece  distinta.  El  tamafio 
la  coloraci6n  y  forma  del  abdomen,  la  disposici6n  de  las  antenas,  el  carActer 
del  epistoma,  etc.,  autorizan  esta  creencia. 

La  cajita  mSmero  2  contiene  ejemplares  que  deben  ser  del  g^nero  Phora  a 
juzgar  por  la  dlsposici<3n  hacia  atrds  de  los  pelos  de  la  frente,  las  patas  largas 
y  guarnecidas  de  vello,  las  alas  clliadas  y  otros  caracteres  que  serfa  superfluo 
exponer  detalladamente. 

Espero  que,  andando  el  tiempo,  los  estudios  que  motivan  esta  consulta 
llegardn  a  interesar  a  Ud.  y  que  de  el  los  podr&n  sacarse  utilfsimas  apllcaclones 
pr&cticas. 

Da  a  Ud.  las  m&s  expresivas  gracias  y  aprovecha  la  ocasi(3n  de  ofrecerse 
a  sus  drdenes  atento  y  seguro  servidor. 

(Firmado)  Oablos  Nockdo. 
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La  contestaci6D,  recibida  el  16  de  noTiembre,  fielmente  traducida,  dice  asi : 

EsmcADo  Se5^ob:  Su  carta  del  5  de  octubre  fu6  recibida  con  prontitnd,  y 
808  miiestras  ban  sido  examinadas  por  dos  expertos  dipter<3]ogos  de  este  De- 
partamento :  el  Dr.  C.  H.  T.  Townsend  y  el  Sr.  Federico  Knab. 

El  Dr.  Townsend  informa  que  en  la  caja  nilmero  1  babfa  ejemplares  de 
MuMicina  stabulan$  y  de  una  especie  nueva  de  Sarcodexia.  Esta  illtlma  es  nn 
Terdadero  Tacbinidio  y  probablemente  vive  como  pardsita  en  las  larvas  de 
lepiddpteroB. 

El  Sr.  Knab  informa  que  la  caJa  ntimero  2  contenfa  la  especie  ApMochcpit^ 
scalaris  liW.  y  especles  desconocidas  de  Aphlochfieta;  mientras  que  la  caJa* 
ntlmero  8  contenfa  Fannia  {Homalomyia)  canicularU  L.  La  Aphiocbseta  per^ 
tenece  a  la  familia  Phoridffi,  tal  como  Ud.  lo  presumfa,  mientras  que  la  Fannia 
pertenece  a  la  Antbomyiidoe.  Esta  es  una  especie  cosuiopolita  y  sus  larras 
viyen  en  las  substancias  vegetales  en  descomposici6n ;  tambi^n  se  la  ba  encon- 
trado  en  insectos  muertos,  y  se  alimenta  de  los  exorenientos  de  los  aniraales. 
incluyendo  la  especie  bumana. 
Vuestro,  slnoeramente. 

(firmado)     L.  Howabd, 

Jefe  de  la  Oflcina. 

No  hay  que  perder  de  vista  que  para  el  Dr.  Townsend  es  la  sarc6faga  de  la 
nueva  especie,  de  la  cual  conservo  atln  ejemplares  de  ambos  sexos,  larvas  y 
Dlnftifl,  un  verdadero  taquinidio»  es  decir,  una  mosca  rdpida,  asesina,  o  de 
aruga$,  De  mAs  estfl  decir  que  con  €i  estoy  de  acuerdo  por  completo.  El 
neryio  transversal  de  la  punta  de  las  alas  muy  visible ;  la  cerda  de  las  antenas 
artlciilada  y  desnuda  al  parecer  a  simple  vista ;  el  abdomen  compuesto  de  cuatro 
segmentos,  de  forma  oval,  muy  raras  veces  cilfndrica,  y  en  este  caso  con  su 
parte  posterior  en  apariencia  encorvada;  el  cuerpo  guamecido  de  cerdas  y  los 
ojos  desnudos  o  provistos  de  pelos  aterciopelados  y  que  nunca  se  tocan  en  la 
ooronlUa  son  los  caracteres  .del  g^nero  Tachina.  Sus  larvas  viven  en  estado 
parasitario  {varias  4  la  vez  por  lo  general,  dice  Brebn)  en  otras  larvas  de 
ooledpterofl,  de  avispas  6  de  lepid6pteros.  '*  Unas  salen  del  cuerpo  de  la  oruga 
y  se  crisalidan  en  tierra;  otras  bacen  lo  mismo  despu^  que  la  oruga  se  ha 
oonvertido  en  ninfa;  muchas  se  transforman  en  la  cris&lida,  en  las  marl- 
posas,  o  en  los  capuUos  de  ciertas  avispas;  y  algunas,  por  fin,  nacen  ya  como 
larvas  en  cuyo  estado  la  hembra  las  deposita  en  su  anfitri6n."  Esto  dltimo  es 
lo  que  hace  la  8arc6faga  por  mf  estudiada,  que  es  vlvlpara,  y  que  se  Introduce 
en  el  cuerpo  de  la  esqulstocerca  por  los  puntos  de  uni6n  de  los  postreros  anillos 
abdominales,  probablemente,  y  allf  se  transforma  en  crisdlida. 

Ignoro  si  Vive  tambi^n  en  estado  de  larva  en  los  capuUos  de  marlposas,  como 
cr^  el  dipter61ogo  de  W&shington,  o  si  puede  atacar  a  otros  acridiodeo9  y 
looA8tidos  ya  completamente  desarrollados.  Tampoco  s6  si  el  gusano  se  pre- 
sentd  en  M^lco  y  en  las  otras  Reptibllcas  de  Gentro  America.  Lo  probable  es 
que  la  mosca  haya  seguldo  a  las  nubes  o  mangas  de  langostas  y  que  su  larva 
.tuviese  y  tenga  adn  la  misidn  de  destruir  a  los  indivlduos  adultos  por  centenares 
de  miles. 

Importa  averiguar  c6mo  en  condiciones  ordlnarias  la  sarc6faga  vive,  y  si 
es  cosmopolita  o  propia  tan  s61o  de  una  o  varlas  de  las  Repdblicas  del  Istmo. 
Adn  en  el  caso  de  que  su  Area  de  dispersion  sea  muy  limitada,  debiera  inten- 
tarse  aclimatarla  en  otros  pafses.  Podrian  los  ensayos  hacerse  durante  la 
e8taci6n  lluviosa  en  toda  la  Am^ica  tropical  y  durante  el  verano  en  territorios 
como  los  de  la  Argentina  y  los  Estados  Unidos.  Asi  sabrfamos  si  las  especies 
gregarias  y  migratorias  que  existen  en  el  continente  americano  (EsquUtooeroa 
paranensis,  peruviana^  peregrina  y  atnericana)  sucumben  o  no  en  contacto  con 
la  mosca  asesina.  Menester  serfa  tener  los  Insectos  cautivos  en  jaulas  espedales 
o  en  habitaciones  que  reuniesen  condiciones  determinadas.  Tambito  podrtan 
intentarse  durante  la  estaci6n  apropiada,  en  las  regiones  permanentes  ya  bleu 
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conocidas,  como  lo  son  para  la  paranensis  las  altiplanlcies  situadas  en  el  centro 
de  Bolivia.  Olaro  eetA  que  habrfa  que  presdndlr  en  estos  ensayos  de  las 
langostas  sedentarias  y  que  viyen  alsladas,  bastante  nmnerosas,  seg^  parece, 
y  poco  dafilnaa 

^Pueden  las  langostas  sedentarias  transformarse  en  viajeras?  Y  en  case  de 
ser  asf  iqu6  causas  provocan  el  desarrollo  eztraordinarlo  y  repentino  de  estos 
ort6pteros?  Lo  ignoramos.  Lo  dnlco  que  sabemos  es  que  cuando  una  espede 
se  multipllca  en  demasfa  otras  especies  enemigas  se  acrecen  tambi^n  considera- 
blemente  y  se  encargan  de  reducirla  a  sus  justos  Ifmites.  Asf  es  como  se  con- 
senra  el  equilibrio  en  el  reino  animal,  tan  variado  y  numeroso  en  estas  hermosas 
regiones  americanas  apenas  exploradas  y  que  innumerables  sorpresas  noe 
reservan. 

Nada  Indica  en  un  principio  la  presencia  de  los  pardsitos  en  la  esquistocerca ; 
el  animal  conserva  su  agilidad  y  vuela  perfectamente.  M&s  a  medida  que 
la  larva  del  dlptero  se  va  desarrollando,  el  abdomen  se  aplana  o  se  abolla 
acabando  por  agrietarse  no  pocas  veces  en  los  puntos  de  uni6n  de  los  anillos 
que  lo  constituyen.  El  insecto  permanece  entonces  como  aletargado,  deja  de 
comer  y  espont&neamente  no  vuela.  S61o  obligado  a  ello  se  levanta  para  plegar 
pronto  de  nuevo  las  alas  y  dejarse  caer  en  el  su^o,  o  posarse  en  las  ramas  de 
los  &rboles  en  donde  permanece  casi  inm6vil  basta  que  muere. 

No  s4  si  babr^  tenido  predecesores  en  este  asunto.  Ya  he  Indicado  como 
nacid  en  mf  la  idea  de  emprender  el  estudio  de  las  larvas  en  referenda.  Si  el 
Sr.  Lahille,  en  la  Argentina,  hizo  algo  en  este  sentido — cosa  que  acabo  de  saber 
someramente — ^la  Barcophaga  acridiarufn  por  ^  hallada  debiera  ser  conocida 
por  los  dipter6logos  de  Wdshington.  Y,  sin  embargo,  a  la  enviada  por  m£  y 
por  ellos  examinada,  la  designan  tan  s61o  con  el  nombre  gen^rico,  por  <er  meeiHk 
En  todo  caso  serfa  necesario  probar  la  indentidad  de  la  acridiorum  y  la  que  yo 
envi^  a  los  entom61ogos  americanos.  Pudlera  muy  bien  ser  que  se  tratase  de 
una  especie  distinta,  ya  que  diferentes  son  las  esquistocercas  que  en  Centre 
America  y  en  la  Reptiblica  suramericana  viven.  Espero  que  la  verdad  no 
tardard  en  abrirse  camino. 

Sabfa,  no  he  de  negarlo,  que  distintos  pardsitos  vegetales  y  animales  podfan 
destruir  las  langostas  y  sus  huevos.  El  Uaria  ophiogloaaoidet  que  invade  en 
Rusia  los  lugares  en  que  se  veriflca  el  desove ;  el  Lachonidium  acridiorum  que 
ataca  en  Marruecos  a  los  insectos  ya  adultos  y  a  sus  huevos,  y  el  Br^tomophtora 
gryllit  que  aparece  cuando  la  humedad  es  exceslva  y  mata  a  los  Indivlduoe  com- 
pletamente  desarroUados  (para  citar  tan  s61o  algunos  vegetales  pardsitos),  me 
eran  conoddos.  Tampoco  ignoraba  que  las  larvas  de  Mylabros,  entre  los  cole6p- 
teros,  y  las  de  Antrax,  entre  los  dfpteros,  se  desarroUan  en  el  interior  de  los 
huevos  de  la  langosta.  Ck>nocfa,  entre  los  insectos  entom6fagos,  la  AntJMtnyiia 
anffustifronsy  que  en  los  estados  de  Kansas  y  Misouri  dei^truyd,  en  1876,  por  lo 
menos  el  10  por  dento  de  los  huevos,  y  las  Ydia,  pequefias  moscas  que  viven  en 
los  terrenes  ardllosos,  siguen  el  vuelo  de  los  ort6pteros  emigradores  y  ponen  en 
ellos  sus  huevos.  En  cuanto  al  g^nero  Sarcophaga  s61o  tenia  noticia  de  la 
dathrata,  que  vive  en  el  Norte  de  Africa  y  persigue  a  las  bandadas  de  saltonas 
para  depositar  en  ellas  sus  larvas.  Asf  es  como  el  hu^sped  retarda  el  desarrollo 
del  anfitri6n  provocando  la  atrofla  de  las  alas  y  de  los  6rganos  sexuales  (castra- 
d6n  parasltaria).  Tal  vez  el  conodmiento  de  estos  hechos  contribuy6  a 
orientarme  en  mis  investigaciones. 

Todas  las  larvas  a  que  me  he  referido  fueron  extrafdas  por  mf  de  las  esquis- 
tocercas adultas.  En  distlntas  ocasiones  pude  observar  huevos  alargados  y  de 
color  perla  en  la  cavidad  abdominal  de  los  insectos,  pero  me  fu^  imposible  con- 
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seguir  que  evolucionaran  fuera  del  cuerpo  de  los  mismos.  PerteDecian, 
probablemente,  a  la  Muscina  9tabiUan9,  que  yo  crei  8arc6£aga  por  haber  visto 
constantemeDte  y  en  dlstlntos  estados  de  desarroUo  sua  larvas  en  uni6n  de  las 
que  procedfan  de  la  nueva  especie  de  Sarcodexia.  Ambas  se  parecen  de  tai 
modo  que  es  dificlllslmo  dlferenclarlas ;  son  6podas,  carnosas,  blanquecinas  o 
grisAceas,  cilfndrlcas,  con  los  segmentos  del  cuerpo  poco  visibles,  y  estftn  pro- 
vistas  de  dos  ocelos  o  manchas  pigmentarias.  A  simple  vista  s61o  dlfieren  en  el 
tamafio.  Las  de  la  sarc6faga  miden  por  t^rmiuo  medio  de  8  a  9  milimetros»  y 
de  12  a  16  las  de  la  stabulans. 

Las  especies  desconocidas  de  Aphiochieta  a  que  alude  el  Sr.  Knab,  fueron  asl- 
mismo  extrafdas  en  estado  larvarlo  de  langostas  adultas  y  al  parecer  completa- 
mente  sanas,  al  dfa  siguiente  de  ser  recibidas.  Los  ejemplares  que  atin  (^nservo 
en  alcohol  y  que  tenfan  reci^n  salidos  un  color  gris-rosaceo,  son  pequefifsimos. 

No  puedo  ser  tan  afirmatlvo  por  lo  que  respecta  &  la  F€mnia  (Eamalomyiia) 
oanicularis  L.  y  a  sus  larvas. 

Una  redoma  grande  de  cristal  en  que  tuve  cautivas  a  las  esquistocercas  y 
cuya  boca  estaba  constantemente  cubierta  con  un  tejldo  de  alambre,  no  pudo  ser 
examinada  por  mi  durante  varios  dias  en  que  estuve  enfermo.  Sin  que  al  pronto 
se  echara  de  ver,  murieron  en  este  tlempo  algunos  individuos  (no  obstante 
estar  bien  allmentados),  y  como  quedaron  con  los  sanos,  es  poslble  que  las 
moscas  llegadas  de  lugares  vecinos  consiguieran  deposits  r  a  trav6s  del  alam- 
brado  sus  huevoa  No  pude  comenzar  de  nuevo  las  obsenaciones  por  carecer  de 
las  langostas  necesarias.  El  hecho  ya  citado  de  la  Anthompiia  angustifrons 
autoriza  no  obstante  a  creer  que  la  fannia  puede  tambi^n  vlvir  parasitariamente 
en  la  esquistocerca  peregrina. 

El  desarrollo  de  todos  estos  pardsitos  es  rapidfsimo,  debido  sin  duda  alguna 
a  la  influencia  del  clima.  Moscas  obtenidas  en  cautividad»  puestas  en  contacto 
con  chapulines,  depositaron  en  ellos  huevos  y  larvas  que  Uegaron  a  insectos 
perfectos  en  un  plazo  muy  breve.  Sabiendo  cuau  grande  es  el  i>oder  de 
multipIiCHCi6n  de  estos  dlpteros,  f&cil  es  calcular  los  inmensos  estragos  que 
ocasionarfan  a  las  bandadas  de  ort6pteros  emigradores.  Asf  se  explica  que  en 
ciertas  regiones  de  la  costa,  asoladas  por  el  insecto,  las  moscas  Uegaran  a 
invadirlo  todo  haci^ndose  realmente  insopor tables. 

Por  falta  de  tiempo  roe  veo  en  la  Imposibilidad  de  en  via  r  fotograffas  am- 
pliadas  de  las  especies  nuevns  o  desconocidas.  Llenar^  este  vacio  m&s  adelante 
pues  creo  que  la  esquistocerca  invadirft  de  nuevo  prontamente  el  territorio  de 
Guatemala  y  se  me  presentarti  la  ocnsiCn  de  resolver  algunas  cuestiones  que 
se  relacionan  con  el  preseute  estudio.  Lns  persouas  Interesadas  podrfan  supllr 
esta  defidencia  dlrigi^ndose  a  los  Sres.  Townsend  y  Knab,  competentes  dip- 
ter61ogos  de  ese  Departamento  de  Agricultura,  quienes  segurumente  conservan 
las  moscas  enviadas  por  mf  y  a  las  cuales  este  trabajo  se  reflere. 

Nada  tengo  que  afindir  a  las  deduccioues  ya  conocidas  y  al  alcance  de  todos 
que  en  "El  Nacional"  fueron  publicadas.  Repetldas  veces  logr4  que  las  moscas 
infestasen  a  las  langostas  encerrando  juntos  a  ambos  insectos.  El  contagio  se 
verific(3  en  toda  la  Reptiblica  con  una  rapidez  asombrosa.  En  menos  de  dos 
meses  la  enfermedad  acab(3  con  los  individuos  adultos. 

^Por  qu^  las  larvas  reci^n  nacidas  (mosquita)  y  las  salt6nas  no  fueron  in- 
vadidas?  Serd  debido  a  que  la  sustancia  grasosa  que  rodea  al  intestine  y  que 
les  sirve  de  alimento  es  en  ellas  menos  abundante,  o  a  que  el  animal  no  despide 
un  olor  tan  intense?  ^Es  este  realmente,  como  presumo,  el  que  atrae  a  las 
sarc6fagas  y  foras?  Para  contestar  categ6ricamente  a  estas  preguntas  bastarfa 
disimular  el  olor  natural  de  un  grupo  de  esquistocercas  unt&ndolas  ligeramente 
con  una  sustancia  muy  olorosa  y  que  no  fuese  perjudicial  para  el  insecto,  como 
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laa  esencias  de  serpol  o  de  clavo  diloidas ;  por  ejemplo,  si  en  tales  condiciones  no 
fueran  atacadas  en  cautividad  por  las  8arc6fagas,  el  experimento  podrfa  con- 
siderarse  como  dedslvo.  A  manera  de  comprobadto  podrfa  verse  si  deiqMtchii- 
rradas  algtinas  laogostas  e  impregnando  c<m  su  grasa  a  otres  ort^pteros  (griUo- 
dios  o  loctbstidos)  eran  elegidos  par  las  moscas  para  depositar  en  ellos  sos 
hnevos  o  sns  larvas. 

Estos  y  otros  detalles  muy  importantes,  como  la  influencia  de  la  presi6n  at- 
mosf^ica,  la  tensi6n  el^ctrica  del  aire  y  la  acci6n  que  sobre  los  huevos  pueden 
ejercer  los  rayos  invisibles  del  espectro  solar,  no  pudieron  ser  abordados  por 
falta  de  las  langostas  necesarias. 

No  quiero  terminar  esta  nota  sin  reftf irme  a  nn  punto  que  considero  de  la 
mayor  importancia  para  conseguir  la  HLpida  desaparici6n  de  los  ort6pteroe 
migradores  y  perjudiciales.  Aludo  a  una  idea  lanzada  ya  aquf  a  la  publicidad 
por  ono  de  los  peri6dicos  de  mayor  circnlacKki  en  la  Reptlblica :  la  conveniencia 
de  que  los  Qobiernos  de  la  Am^ca  Oentral  formasen  una  liga  permanente 
oontra  la  langosta,  que  m&s  adelante  pudiera  contar  oon  la  adhesion  de  las 
nadones  situadas  en  el  norte  y  el  sur  del  continente.  Esta  idea,  acariciada  por 
mi  desde  hace  algtin  tiempo,  y  que  a  la  ligera  indico,  es  de  fddl  realizaci6n  y 
de  resultados  inmediatos.  Si  las  nadones  negocian  tratados  comerdales  y  de 
propiedad  literaria ;  por  ejemplo,  si  se  entienden  por  lo  que  respects  a  la  guerra, 
provocada  las  m^  de  las  veces  por  las  conveniencias  personales,  la  insesatez  o 
los  atdvicos  odios  humanos,  ipor  qu4  no  ban  de  ponerse  de  acuerdo  trat&ndose 
de  evitar  los  grandisinoos  dafios  que  ocasionan  los  acrfdios  ^nigradores?  Un 
f ondo  permanente  constituldo  por  cada  uno  de  los  Qobiernos ;  una  Junta  oentral 
poco  numerosa,  compuesta  de  personas  competentes  y  ajenas  por  completo  a  los 
cabildeos  poUticos,  siempre  alertas  y  tan  odiosos;  delegndos  e  infiQ)ectores  probos 
y  activos  que  recorriesen  en  todas  direcciones  los  territorios  invadidos,  cuidasen 
de  la  eitricta  aplicacidn  de  las  medidas  acordadas  y  castigasen  severs  y  pronta- 
mente  al  que  por  egoismo  o  negligenda  las  infringiese,  serfan,  a  buea  seguro,  lo 
bastante  para  acabar  en  algunos  a&os  con  plagas  tan  molestas  y  perjudiciales. 
Habria  que  estatulr  algo  por  el  estilo  de  lo  ya  pnesto  en  pr&ctica  en  la  Ar- 
gentina, pero  simplifledndolo,  para  que  fuese  menos  dispendioso  y  adaptdndolo, 
en  la  medida  de  lo  posible,  a  las  especiales  condidones  de  cada  uno  de  los  pafses. 

Necesario  asl  mismo  a&ciB.  determinar  con  toda  seguridad  las  regiones  anuales 
o  permanentes  de  las  esquistocercas  que  viven  en  el  Antiguo  y  en  el  Nuevo 
Continente,  para  poder  atacarlas  en  ellas.  Las  montafias  Rocallosas,  el  Sud4n 
Central  y  las  mesetas  del  interior  de  Bolivia  en  donde  se  hallan  respec^vamente 
la  Oalopienus  $pretU8,  la  Sckiatocerea  pereQrina^  y  la  Hchisiooerca  paranentU, 
fios  son  conoddas.  Si  no  est<^  mal  informado,  existe  un  omvenie  entre  Bolivia 
y  la  Argentina  a  fln  de  acabar  con  el  acridio  que  en  sus  incursiones  tantos  dafios 
causa  al  segundo  de  estos  pafses.  OJalA  que  semejantes  aeuerdos  se  generalicen 
y  que  con  el  auxilio  de  la  denda,  constanda  y  buen  deseo,  se  consiga  la  desa- 
pariddn  del  mfis  teraible  tal  vez  de  los  insectos. 

NoTA. — Quiero  bacer  constar  que  mi  predicci6n  respecto  a  que  la  langosta 
invadlrfa  de  nuevo  en  1916  el  territorio  de  Guatemala  se  realiz6  por  completo, 
y  que  algtin  tiempo  despu^  de  comenzadas  las  Uuvias  (que  fueron  abundantf- 
simas)  aparecieron  los  dfpteros  y  acabaron  casi  con  ella.  La  saltona  fu4  tam- 
bi^  contagiada,  aunque  en  menor  proporcidn  que  la  esquistocerca  adulta. 

Despu^  de  baber  escrito  este  trabajo  he  podido  estudiar  en  detalle  la  biologfa 
de  las  sarc6fagas.  Abord6  Igualmente  el  problema  de  la  reproducci6n  industrial 
de  las  moscas  (innecesaria  en  los  imfses  que  iM^senten  las  condidones  meteo- 
rok^cas  de  Guatemala)  y  tengo  la  convicci6n  de  que  pronto  serd  resuelto. 
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The  Chairman.  The  next  paper  will  be  by  Mr.  John  R.  Johnston, 
of  the  Agricultural  Experiment  Station,  Santiago  de  las  Vegas, 
Cuba,  entitled  ^^Cooperation  between  the  Pan  American  Countries 
in  the  matter  of  plant  quarantine  service." 


COOPERACldN  EN  EL  SERVICIO  CUARENTENARIO  DE  PLANTAS 
ENTRE  LOS  PAISES  PANAMERICANOS. 

Por  JOHN  R.  JOHNSTON, 
Preaidenie  de  la  Camisidn  de  SaiUdad  Vegetal  de  Cuba, 

Las  p^rdidas  financieras  debidas  a  los  estragos  de  los  insectos  y  de  las 
enf^rmedades  sobre  nuestras  cosechas  agrfcolas,  qaedan  frecuentemente  foera 
de  todo  poder  para  Justlpreciarlas  adecuadamente,  pues  los  completos  ante- 
cedentes  son  imposlbles  de  obtener.  Se  sabe  que  cosechas  enteras  son  destnifdas 
por  los  insectos  y  bongos;  y  a  veces,  como  un  resultado  de  estos  dafios. 
desaparece  una  Industria  entera,  y,  con  mucha  frecuencia,  productos  de  primers 
dase  son  vendibles  solnmente  como  de  clases  secandarias  o  como  rezagos. 

Cuba  solamente  en  los  tiltimos  veinte  afios  ha  perdido  sobre  un  miU6n  de 
pesos,  en  su  industria  en  nueces  de  cocos  debido  a  la  pudrici6n  del  cogollo 
del  cocotero.  ESstos  cillculos  son  basados  ezclusivamente  en  las  exportaciones 
y  serfan  dobles  si  consider&semos  su  consumo  local/ 

La  isla  de  Gran  Caim&n  perdi6  casi  por  completo  su  industria  cocotera  (2) ; 
Jamaica  (8),  Trinidad  (4),  y  Demarara  (Ic)  han  perdido,  de  igual  manera, 
de  un  modo  severo  debido  a  esta  misma  enfermedad.  S61o  Puerto  Rico  y  la 
Am^ica  Central  estan  aun  libres  de  ella. 

Bn  Panami^  mAs  de  20,000  acres  de  terreno,  limptados  y  sembrados  de 
pl&tanos,  y  que  eran  antes  buenas  tierras  para  el  cultivo  del  pldtano,  han 
sido  abandonadas  debido  a  la  enfermedad  que  se  ha  propagado  sobre  esas 
tierras  y  no  permite  ni  la  obtencidn  de  una  cosecha.  M^  de  5,000  acres  adi- 
cionales  serAn  abandonados  probablemente  el  afio  entrante.  Esta  enfermedad 
contint&a  eztendi^ndose  no  solamente  en  PanamA,  sine  que  tambito  en  Costa 
Rica  (5),  en  Guatemala,  y  Honduras.  Kn  Cuba  la  misma  enfermedad  caasa 
uua  p^rdida  enorme  en  la  produecl6n  del  plfttano  mansano  qne  es  local- 
mente  la  variedad  que  m&s  gusta  (0).  La  misma  enfermedad  causa  serlas 
p^didas  en  Jamaica  (7),  Trinidad  (8)  y  ha  destrufdo  pr&cticamente  la  in- 
dustria en  Surinam    (9). 

Bu  muchas  de  las  islas  de  las  Indias  Occidentales  las  p^rdidas  en  la  cafia  de 
azdcar  han  sido  tan  grandes  debido  a  la  enfermedad  de  la  raiz,  qne  el  cultivo  de 
las  antiguas  favoritas  variedades  de  cafias  de  ''Bourbon"  o  **Otaheite"  ha 
tenido  que  ser  abandonado  en  muchos  Ingares  y  varias  cafias  de  semUlas  han 
sido  sustitufdiis. 

Bn  Surinam  se  han  sufrido  severas  p^rdidas  de  la  enfermedad  "w^tches'- 
broom*'  del  cacao.  Las  exportaciones  del  cacao  se  redujeron  de  8,000,000  de 
libras  en  1809  a  un  poco  mfts  de  8,000,000  de  libras  en  1900.  Muchos  otros 
pafses  tienen  serias  enfermedades  en  esta  misma  planta.  Muchos  de  los  dis- 
tritos  productores  de  caf^,  de  la  America  tropical  sufren  seriamente  del  tiz6n 

del  caf§,  de  la  mancha  de  la  hoja  y  de  otras  enfermedades  (11). 

■  - 

^Lo8  nflmeros  entre  par^ntesls  se  refieren  a  la  relaclOn  bibUogrftflca  al  final  dri 
trabajo. 
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La  industria  del  g^nero  Citrus  es  de  gran  lmi)ortancia  en  Puerto  Rico,  Cuba, 
Brasll,  y  es  imi)ortante  pr&ctlcamente  en  casi  todos  los  pafses  tropicales  y 
subtroplcales.  La  enfermedad  "  la  costra,"  que  antes  solo  era  seria  en  el  lim6n 
est&  produeiendo  dafios  creclentes  en  las  toronjas.  El  "  citrus  canker  "  de  los 
citms  importadoB  del  Jap6n  a  Texas  se  ha  extendldo  a  los  otros  Bstados  del 
Golfo,  costando  ya  al  Estado  de  Florida  una  p^dida  de  varios  cientos  de  miles 
de  pesos  y  amenaza  causar  muchas  m&s  antes  de  ser  dominada. 

La  industria  tabacalera  ha  sufrido  p^rdidas  considerables,  no  solamente  de 
las  enfermedades  en  los  semiUeros,  sino  que  tambidn  en  los  campos  de  cultivo. 

Es  imposible  decir  brevemente  todas  las  enfermedades  importantes  de  estos 
pafses.  Pero  no  solamente,  las  enfermedades  producen  p^rdidas  serias,  sino  que 
tambi^n  los  insectos  las  producen. 

Entre  las  m&s  importantes  de  ^tos  estdn  la  oruga  perforadora  de  la  cafia  de 
azdcar,  el  gusano  bianco  o  **  chlcharrones/*  griUotalpa,  langosta,  el  saltahojas 
(froghopper),  el  minador  de  la  hoja  del  cafeto,  insectos  del  cacao,  gorgojo  de  la 
palma,  y  los  insectos  c6ccldos  o  escamas  y  las  "  moscas  blancas  '*  o  aleyrodidos, 
ambos  en  los  citrus. 

E^stas  enfermedades  mencionadas  son  solamente  algunas  de  las  m^  impor- 
tantes de  las  conocidas.  De  hecho  en  los  pafses  de  las  Indias  Occidentales, 
Centro  y  Sud  America,  ha  habido  comparativamente  muy  poca  investigaci6n 
sobre  estos  asuntos.  En  las  Indias  Occidentales,  Cuba,  Jamaica,  Puerto  Rico, 
Trinidad  y  Barbados  existen  estadones  agrondmlcas  que  han  reaUzado  alguna 
labor;  ea  la  AmMca  Central  muy  poco  se  ha  realisado;  pero  Sud  America, 
Brasil,  Uruguay,  Argentina  y  Chile  mantienen  estaciones  que  reallzan  muy 
buenos  trabajos.  Casi  todos  los  dem&s  pafses  reallzan  muy  poca  labor.  En 
ylsta  del  estado  incompleto  de  estos  estudios  en  los  pafses  panamericanos, 
existe  poco  lugar  a  duda  que  los  insectos  y  las  enfermedades  causan  muchas 
mds  p^rdidas  que  las  que  son  reconocidas  como  producidas  por  estas  causas 
tl  presente. 

El  establecimiento  de  un  servicio  cuarentenario  de  plantas  es  un  intento  para 
evitar  la  introducci6n  de  plagas  e  insectos.  Es  casi  ffltil  el  intentar  extirpar 
o  dominar  las  varias  enfermedades  y  plagas  hasta  tanto  su  consecutiva  Intro- 
ducci6n  en  el  pals  no  sea  evitada.  Por  ejemplo,  nosotros  en  Cuba  no  estaremos 
Justlflcados  al  intentar  la  extirpaci6n  de  la  enfermedad  ilel  pUtano  o  de  la 
pudrlci6n  del  cogollo  del  coeotero,  a  no  ser  qne  tengamos  una  reglamentaci6n 
cuarentenarla  eficiente,  r^^il^ndo  la  Introduccidn  de  dichas  materias  del  ex- 
tranjero.  Bn  otras  palabras,  nuestro  primer  movimiento  en  el  domlnio  de  estas 
enfermedades  d^fa  ser  el  establecimiento  de  una  cuarentena  para  las  plantas, 
estando  entonces  en  condiciones  de  dar  comienzo  a  establecer  las  medidas  para 
el  domlnio  local  de  las  mismas. 

Al  mismo  tiempo  la  distribucidn  de  estas  enfermedades  no  es  conocida,  y 
hay  muchos  pafses  que  no  tienen  establedda  cuarentena  alguna  o  servicio  de 
inis9>eccl6n.  Esto  por  consiguiente  nos  obliga  a  nosotros  a  inspecdonar  todas 
las  plantas  que  Uegan  al  pais.  Si  otras  naciones  tuvieran  buenos  serricios  de 
cuarentenas  o  de  inspecci6n  ello  nos  servirfa  para  obtener  los  certiflcados  de 
inspecci6n  y  servirfa  al  mismo  tiempo  para  ayudamos  y  facilitar  el  curso  de 
nuestros  trabajos  aquf.  Bn  otras  palabras,  mientras  mds  sean  los  pafses  que 
acepten  dichos  servlcios,  mfts  se  ayudarfa  al  trabajo  mntuamente  en  los  varios 
pafses  que  lo  practiquen.  La  comunicaci6n  entre  estos  varios  pafses  es  fre- 
cuente,  y  la  oportunidad  de  llevar  de  uno  a  otros  los  insectos  dafilnos  y  las 
enfermedades  es  muy  grande.  Cuba,  por  ejemplo,  tlene  comercio  directo  con 
las  Islas  Canarias,  Santo  Domingo,  Haitf,  Puerto  Rico,  Jamaica,  Panamil, 
Costa  Rica  y  los  Bstados  del  €k>lf o ;  tambi^n  con  Colombia,  Venezuela,  Trinidad, 
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BarbadoB,  con  la  costa  oeste  de  Oentro  America  con  la  porci6n  oeste  de  la  co«ta 
de  los  pafses  de  la  Am^lca  del  Sur.  Todos  los  pafses  sudamerlcanoB  tienea 
relaclones  comerclales  unoe  con  otros. 

En  todo  este  tr&fico  hay  un  gran  comercio  de  plantas  y  de  productos  de 
plantas.  Las  plantas  vivas,  usualmente  en  forma  de  alm^ciga,  es  un  medio 
Importante  de  tran8mlsl6n  de  enfermedades  e  Insectos.  Las  estacas  de  la  cafia, 
las  alm&clgas  del  g^nero  Citrus,  aguacates,  los  flames  de  pl&tanos,  los  cocos 
en  su  c&scara, — ^todo  esto  es  embarcado  de  puerto  en  puerto  en  la  AmMca 
tropical  y  frecuentemente  Uevan  consigo  tanto  los  Insectos  como  las  enferme- 
dades. Las  papas,  frljoles,  hablchuelas,  y  el  caf6  pueden  llevar  gorgojos  y 
otros  Insectos  as£  como  enfermedades.  Las  frutas  tales  como  las  del  g^nero 
Citrus,  pl6tano6,  aguacates,  y  fruta  bomba  (car lea-papaya)  son  frecuentemente 
los  conductores  de  estos  inconvenlentes  y  enfermedades. 

Con  el  fin  de  mantener  un  servlcio  satlsfactorlo  de  cuarentena,  es  dedr, 
un  servlcio  que  slendo  eflclente,  no  sea  a  la  vez  una  traba  Inconveniente  para 
el  comercio,  deben  conocerse  los  insectos  dafilnos  y  las  enfermedades  exlstentes 
en  los  pafses  de  los  cuales  procedan  las  importaciones.  El  4xito  de  un  servlcio 
de  cuarentena  dependerd  en  gran  parte  de  la  extension  de  estos  conocimlentos. 

En  algunos  de  estos  pafses  no  exlste  servlcio  alguno  entomol^co  o  patoldgico, 
sabl^ndose  muy  poco  de  las  enfermedades  e  Insectos  que  ocurren  en  ellos. 

En  algunos  de  los  pafses  exlsten  estaclones  agron6micas  e  investigaciones 
sobre  estos  asuntos  ban  sldo  realizados  por  varies  afios.  En  estos  lugares, 
sin  embargo,  los  Investlgadores  dedican  el  tiempo  principalmente  a  problemas 
especiales  y  no  ban  publicado  llstas  completas  de  las  plagas  y  enfermedades 
que  ocurren  en  sus  pafses. 

Ocurre  ademds,  que  casi  to<1os  estos  pafses  que  tienen  estaclones  agron43micas 
est&n  dlstantemente  separados  y  en  algunos  cases  los  habltantes  de  estos  pafses 
hablan  dlstintos  Idlomas  y  son  de  distintas  naclonalidades,  y  las  principales 
cosechas  agrfcolas  son  diferentes.  Por  estas  varladas  razones  hay  usualmente 
poca  o  nlnguna  cooperaciiSn  en  los  trabajos  cientfficos. 

Es  asimismo  el  case  de  que  muchas  de  las  estaclones  estdu  pobremente 
equlpadas  de  mode  que  el  traba  Jo  realizado  es  muy  lento  en  producir  resultados 
deflnltivos.  Es  tambl^n  desgradadamente  derto  que  los  investlgadores  en  las 
estaclones  experlmentales  rara  vez  permanecen  largo  tiempo  en  un  destine, 
y  con  el  retire  de  los  mismos  frecuentemente  se  pierden  trabajos  vallosos, 
bien  por  quedar  incompletes,  blen  por  no  ser  publicados. 

Debido  al  presente  estado  de  cosas,  en  los  pafses  panamericanos,  segi&n 
queda  descrito,  parecerfa  que  ahora  es  mds  bien  una  ocasiOn  desfavorable 
para  tratarse  de  cooperaci6n  sobre  el  servlcio  cuarentenario. 

De  hecho,  y  debido  precisamente  a  estas  condiciones,  nace  la  creencia  que 
mientras  m&s  pronto  sea  comenzada  la  cooperacl6n,  mds  pronto  se  lograrfa 
realizar  algo.  La  cooperaci6n  debidamente  realizada,  d^t)e  preveer  aquellas 
necesidades  de  que  ahora  se  carece;  en  otros  ttoninos  debe  suplementar  ^ 
trabajo  actual  de  las  estadones  experlmentales  de  los  departamentos  de 
agricultura  exlstentes. 

La  cooperacl6n  debe  ser  precursora  del  intercambio  de  llstas  contentivas 
de  las  plagas  y  enfermedades  entre  los  diferentes  pafses.  Debe  ser  una  ayoda 
material  en  la  determinaddn  de  los  Insectos  y  plagas  y  aumentar  la  informadto 
en  lo  relative  a  la  distribuci6n  de  los  insectos  y  enfermedades  y  de  los  daflos 
que  ellos  producen. 

Basados  en  la  cooperaci6n  o  en  los  m^todos  de  la  cooperaci6n,  depende 
el  ^xito  de  cualquiera  movimiento  de  esta  indole.  Urge,  pues,  que  cada  nno 
de  los  pafses  panamericanos  adopten  servicios  cuarenteuarios  tan  pronto  como 
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•ea  practicable.  Al  pr<9lo  tienipo  se  recomienda  que  loa  pafses,  eomo  un 
todo  o  en  conjunto  vayan  m^s  lejoa  adn.  EUos  ya  poseen  una  onidn  para  el 
ad^anto  de  las  reladones  comerciales  y  de  otros  intereees  comunes  a  todoa. 

Mas  wSan,  algunoe  de  los  pafaes  sudamericaoos  tienen  establedda  ya  una 
uiii6Q  con  el  preciao  objeto  de  proveer  a  la  protecci6n  mutua  contra  inaectos 
J  enfermedadea  (12).  Parecerfa  pues  que  ana  Institncidn  qne  pndiera  prose- 
guir  eatoa  trabajos  estuviera  ya  organlzada.  La  UnMn  Sudaniericana,  con 
rceidencla  oflcial  en  Montevideo,  podlera  ser  engrandeclda  a  inclnir  todos 
los  pafses  tropicales  y  norteamericanoa  o  pudiera  organizarse  ana  segonda 
institucidn  similar  de  los  pafses  tropicales  y  Norte  America  con  residencia 
en  W&shington,  bien  como  institucidn  indepeudiente  o  bajo  la  jnrisdicciOn 
de  la  Unl6n  Panamericaiia. 

Bl  trabajo  pudiera  prosegnirse  mds  o  menos  como  slgue :  Institnir  o  deslgnar 
una  oflcina  que  serfa  un  centre  de  informaci^Sn  relative  a  la  reglamentaci6n 
cuarentenaria  de  los  diversos  pafses;  dicha  oficina  pudiera  Informar  a  los 
diferentes  pafses  de  toda  leglslacidn  nueva ;  pudiera  mantener  relaciones  de  los 
insectos  y  enfermedades  dafiinas  ocurrentes  en  los  diferentes  pafses;  pudiera 
servir  como  un  centre  para  la  publicaci6n  de  las  listas  que  pudieran  ser 
recopiluilas  por  los  investigadores  de  los  diferentes  pafses ;  pudiera  servir  como 
un  medio  de  canje  por  conducto  del  cual  se  pudieran  hacer  determinnciones 
de  los  bongos  e  Insectos ;  pudiera  servir  como  medio  para  el  canJe  de  informa- 
ci6n  relativa  a  literatura  sobre  insectos  y  enfermedades,  y  bien  pudiera  Uevar 
a  cabo  investigaciones  especiales  a  la  distribuci^n  de  los  m&s  importantes 
insectos  y  enfermedades. 

Asf  en  mucbas  formas  y  modes,  una  oficina  de  esa  naturaleza  pudiera 
suplementar  el  trabajo  de  las  existentes  estaciones  agron6micas  y  facilitarfa 
a  la  vez  el  trabajo  de  las  mismas;  pudiendo  tambi^n  en  cierta  manera  servir 
DtiUnente  de  auxilio  benefldoso,  allf  donde  no  existen  estaciones  agrondmicaa 
J  al  hacer  todo  eato  que  sefialanKW  facilitarfa  el  establecimiento  y  mantenl- 
miento  de  un  servicio  de  cnarentena  uniforme  en  todos  los  pafses  pan- 
americanos. 

1.  (a)  Home,  W.  T.    The  Budrot  and  some  other  Ck>conut  Troubles  in  Cuba. 

Bui.  15.    Estacion  Central  Agronomlca  de  Cuba.    1908. 

(b)  Home,  M.  T.    The  Coconut  Industry  in  Cuba.     Cuba  Review,  v.  11, 

pp.  18-20.    1907. 

(c)  Johnston,  J.  R.    The  History  and  Cause  of  the  Coconut  Budrot.    Bui. 

228,  B.  P.  I.,  U.  S.  Dept.  of  Agric.    1912. 

2.  Fawcett,  W.    Report  on  the  Caiman  Islands.     Bull.  Bot.  Dept.,  Jan.,  Feb., 

1889,  p.  3. 

3.  Budrot  Disease  of  the  Coconut  Polms.    West  Indian  Bui.  VI,  No.  8,  1905, 

pp.  307-618. 

4.  Stockdale,  F.     Coconut  Palm  Diseases.     Proc.  Agric.  Soc.     Trinidad  and 

Tobago,  VII,  Soc.  Paper  247. 

5.  McKenney,  R.  B.  B.    The  Central  American  Banana  Blight.    Science,  N.  S., 

XXXI,  No.  802,  pp.  750-751.     1910. 

6.  Smith,  E.  F.    A  Cubon  Banana  Disease.     Science.  N.  S.,  XXXI,  No.  802. 

pp.  764-755.    1910. 
Johnston.  J.  R.    La  Enfermedad  del  Pldtano  en  Cuba.    Circ.  No.  47,  Esta- 
cion Exp.  Agronomlca  de  Cuba.    1915. 

7.  Ashby,  S.  F.    Banana  Diseases  in  Jamaica.    Bui.  Dept.  of  Agric.  II,  No.  6. 
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8.  Rorer.  J.  B.    Bui.  ©5,  Dept.  of  Agric.  of  Trinidad,  IX,  1910,  p.  167. 
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9.  DroBt,  A.  W.    The  Surinam  Disease  of  the  Gros  Michel  Banana.    BuL  XXVI, 

The  Suriniim  Dept.  of  Agriculture.    1912. 

10.  Vun  Hall,  C.  J.  J.,  nud  Drost,  \.  W.    De  KruUotenziekte  der  Cucao  voomen 

In  Surinam,  haar  oorzaak  en  haar  bestrijding.    Dept  of  Agrlc  Surinam 
Bui.  XVI.     1909. 

11.  Fawcett,  G.  L.    Funj^us  DLseasea  of  CoiTee  In  Porto  Rico.    Bui.  XVII,  P. 

R.  Agric.  Exp.  Station.    1915. 

12.  y^ase  "  Le  Service  de  Protection  des  Piantes  dans  les  Divers  Pays,**  Srd 

ed.  1914.    Inst  Internat  D*Agrlcalt— Borne. 

The  Chairman.  The  formal  presentation  of  papers  will  be  con- 
cluded by  the  presentation  of  a  paper  on  ^  Pan  American  cooperation 
in  plant  quarantine,"  by  C.  L.  Marlatt,  chairman  of  the  United  States 
Federal  Horticultural  Board.  I  take  great  pleasure  in  presenting 
Mr.  Marlatt. 


PAN  AMERICAN  COOPERATION  IN  PLANT  QUARANTINE. 

By  C.  L.  MARIATT. 

Chairman  Federal  Horticultural  Board,   United  States  Department  of  Agri- 
culture, 

GENERAL    STATEMENT   OF   THE    PBOBLEH. 

The  staple  crops  of  the  Old  World,  both  farm  and  forest,  in  the  thousands 
of  years  of  cultivation  by  human  beings  have  become  subject  to  infestation 
with  a  multitude  of  important  insect  pests  and  plant  diseases,  which  now  take 
a  very  large  toll  of  the  yield,  and  nuUify  to  that  extent  the  rewards  of  human 
lalM)r.  The  New  World. was  free  at  the  time  of  European  settlement  from  these 
many  plant  pests  and  diseases  of  the  Old  World,  and,  could  the  colonists 
have  acted  with  present-day  information,  the  introduction  of  the  staple  crapa 
of  the  Old  World  could  have  been  effected  without  the  entry  of  many  of  the 
Old  World  enemies  of  such  crops. 

The  danger  from  these  plant  enemies  and  the  existence  of  this  unique 
opportunity  were  not  appreciated,  and  for  300  years  the  New  World  has 
permitted,  and  even  aided,  the  entrance  of  insect  enemies  and  diseases 
of  plants  from  the  Old  World.  One  after  another,  the  great  crop  pests  of 
Europe,  Asia,  and  Africa  have  been  introduced  and  established  on  this  side 
of  the  Atlantic,  with  a  resulting  damage  to  our  agricultural  and  forest  inter- 
ests almost  beyond  calculation,  l>oth  for  the  years  that  have  already  passed 
since  the  beginning  of  colonial  settlement  and  also  as  a  continuing  loss  indefi- 
nitely into  the  future. 

While  much  of  the  advantage  which  could  have  been  held  by  America  by 
maintaining  her  freedom  from  the  common  farm  and  forest  pests  of  the  Old 
World  has  been  lost,  by  no  means  all  of  the  Old  World  plant  pests  have  reached 
our  shores,  and  there  is,  therefore,  still  reason  and  opportunity  for  control 
measures.  What  we  want  now  la  to  recognize  that  all  the  countries  of  this 
hemisphere  are  one  In  interest  as  to  the  need  of  controlling  the  entry  of  Old 
World  pests  and,  by  the  enactment  of  similar  legislation  and  the  bnUding  up  of 
like  bodies  of  experts  in  the  countries  of  the  New  World,  to  make  it  possible 
for  the  New  World  as  a  great  unit  to  cooperate  In  the  regulation  of  the  corn- 
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merce  in  plants  and  plant  products  .so  ns  to  prevent  the  entry  of  additional 
pests  and  to  control  the  further  spread  in  these  several  countries  or  between 
neighboring  countries  of  pests  already  locally  established — in  other  words, 
Pan  American  cooperation  in  plant  quarantine. 

To  emphasize  this  need,  and  to  more  fully  present  the  problem,  it  may  be 
worth  while  to  consider  in  a  little  more  detail  some  of  the  features  of  the 
subject,  already  broadly  indicated.  The  illustrations  and  discussion  presented 
naturally  apply  particularly  to  the  conditions  obtaining  in  the  United  States, 
but  similar  conditions  are  found  in  practically  all  the  other  American  Republics, 
and  equally  cogent  illustrations  could  be  drawn  from  the  experience  of  any 
of  these  countries. 

The  extent  to  whlcli  American  agriculture  could  have  been  benefited  by  a 
properly  enforced  quarantine  and  inspection  law  in  the  past  to  exclude  many, 
if  not  most,  of  the  foreign  insect  enemies  and  diseases  of  plants  may  be  shown 
by  an  examination  of  any  list  of  the  principal  pests  now  affecting  agricultural 
and  other  crops  in  the  United  States.  Taking  insect  pests,  for  example,  fully 
50  per  cent  of  the  important  Injurious  species  now  depredating  on  the  crops 
of  this  country  are  of  foreign  origin.  A  few  typical  examples  may  be  given 
to  illustrate  the  price  we  are  now  paying  for  this  neglect,  and  which  we  must 
go  on  paying  in  greater  or  less  degree  through  all  the  years  to  come. 

The  codling  moth  or  apple  worm,  introduced  from  Europe  by  the  early 
colonists,  as  shown  by  recent  careful  estimates,  now  occasions  a  loss  In  cost 
of  spraying  trees  and  Injury  to  the  fruit  of  $16,000,000  a  year. 

The  San  Jose  scale,  introduced  on  some  ornamental  plants  from  North 
China  and  now  infesting  all  the  deciduous  fruit  orchards  of  North  America, 
occasionB  a  loss  of  product  and  cost  of  treatment  of  at  least  $10,000,000  a  year. 

The  Hessian  fly,  an  European  wheat  pest,  presumably  introduced  with  straw 
nsed  for  packing  on  the  ships  transporting  the  Hessian  troops  at  the  time 
of  our  Revolutionary  War,  has  become  the  most  important  enemy  of  our 
wheat  crop  and  probably  causes  a  loss  of  $50,000,000  annually,  and  in  some 
years  this  loss  has  reached  the  enormous  total  of  $100,000,000. 

The  gipsy  and  brown-tail  moths  in  Massachusetts  and  portions  of  other  New 
England  States  are  now  costing  these  States  in  expenditures  merely  in  efforts 
at  control,  not  counting  damage  at  all,  upward  of  $1,000,000  a  year.  In 
addition  to  this,  the  Federal  Government  of  the  United  States  is  appropriat- 
ing $900,000  a  year  to  aid  In  controlling  these  pests.  In  spite  of  these 
efforts  and  this  enormous  expenditure,  these  insects  are  slowly  spreading  and 
great  damage  is  done  yearly  to  woodlands,  private  grounds,  and  orchards. 
The  ultimate  spread  of  tliese  two  pests  over  the  whole  United  States  is  ex- 
tremely probable  under  present  conditions,  and  will  entail  a  like  cost  through- 
out the  country — ^a  tremendous  and  unnecessary  charge  to  our  fruit  and  forest 
interesta 

These  are  merely  prominent  examples,  but  there  are  many  others,  running 
into  hundreds,  and  affecting  every  cultivated  crop. 

All  of  the  insect  pests  and  diseases  harmful  to  agriculture  are  not  of  Old 
World  origin.  A  certain  number  of  these  are  native  to  this  hemisphare  and 
seriously  damage  the  distinctive  crops  of  the  New  World,  such  as  potato, 
tobacco,  Indian  corn,  and  our  native  fruit  and  forest  trees,  and  are  also  injuri- 
ous to  some  of  the  introduced  Old  World  crops.  But,  even  in  the  case  of  the 
New  World  crops,  many  of  the  enemies  which  they  now  have  are  of  Old  World 
origin,  having  adapted  themselves  to  these  new  hosts. 

It  is  also  true  that  certain  classes  of  Old  World  insect  pests,  such  as  the 
house  fly  and  other  iiousehold  insects,  which  may  be  carried  on  ships  or  Intro- 
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duced  with  merchandiBe,  have  been  imported  and  still  will  be  in  spite  of  any 
quarantine  law,  however  rigid.  It  Is  nevertheless  essentially  tme  that  the 
great  mass  of  the  insect  enemies  of  the  farm,  orchard,  and  forest  have  come 
in  with  such  farm  products  or  with  nursery  and  ornamental  stock,  and  might 
have  been  kept  out  in  large  measure  if  quarantine  and  inspection  methods 
had  been  in  operation,  even  without  the  present-day  knowledge  of  the  more 
efficient  means  of  disinfection  and  control. 

Very  careful  estimates,  based  on  crop  reports  and  specific  insect  damage 
over  a  series  of  years,  indicate  that  the  total  loss  in  the  Unit^  States  due  to 
insect  pests  of  fftrm  products,  including  faults,  now  readies  the  almost  incon- 
ceivable total  of  one  billion  dollars  annually.  More  than  half  of  this  loss  is 
properly  assignable  to  the  insect  pests  which  have  come  to  us  from  the  Old 
World. 

Important  Old  World  plant  diseases  have  also  been  introduced,  along  with 
insect  pests,  and  are  now  causing  loss  comparable  to  and  in  dome  instances 
greater  than  that  due  to  insects.  The  prevention  of  the  entry  of  plant  dis- 
eases is  not  always  as  easy  as  the  exclusion  of  the  insect  pests.  Such  dis- 
eases are  often  not  discoverable  by  Inspection,  and  can  not  always  be  destroyed 
by  fumigation  or  treatment,  and  the  only  safe  method,  where  the  danger  is 
known  and  warrants  It,  is  to  prohibit  the  entry  of  the  host  plants  or  safe- 
guard by  growth  of  the  introduced  plants  under  quarantine  for  n  sufficient 
period  to  determine  freedom  from  disease. 

Bzcept  as  an  incentive  to  taking  of  such  remedial  action  as  is  still  possible, 
it  is  useless  now  to  dwell  on  what  could  have  been  saved  to  the  agricultural 
and  national  forest  resources  of  this  hemisphere  if  our  forefathers  could  have 
been  wise  enough  to  have  early  established  and  intelligently  enforced  inspec- 
tion and  quarantine  regulations  against  the  Old  World  plant  diseases  and 
insect  enemies.  Such  action  would  have  been  conservation  in  its  most  practical 
form.  We  can,  however,  safeguard  the  future,  and  it  is  in  the  hope  of 
realising  to  the  fullest  measure  this  present  opportunity  that  a  Pan  American 
quarantine  is  now  urged — ^namely,  such  quarantine  and  regulatory  action  co- 
operated in  by  all  the  countries  of  the  Western  Hemisphere  as  shall  prevent 
the  further  entry  of  the  insect  pests  and  plant  diseases  of  the  Old  World. 

Parenthetically,  it  may  be  said  that,  while  this  paper  deals  with  plant  pests 
and  plant  control,  the  same  argument  applies  to  the  regulation  and  control  of 
human  and  animal  parasites  and  diseases. 

While  much  time  has  been  lost  and  much  lasting  damage  has  been  done,  there 
are  still  vast  numbers  of  foreign  insect  pests  and  plant  diseases  witii  large 
capacity  for  harm  which,  fortunately,  have  not  yet  effected  successful  lodg< 
ment  in  any  of  the  Americas,  or  have  obtained  only  a  limited  foothold,  and 
may  still  be  subject  to  exclusion  or  to  possible  elimination  or  effective  controL 
The  increasing  commerce  of  the  world,  and  especially  that  involving  any 
regions  which  have  in  times  past  been  practically  outside  of  the  world's  ordi- 
nary trade,  as  in  the  case  of  portions  of  China  and  some  other  oriental  coun- 
tries, and  the  long  unexplored  interior  districts  of  Africa,  adds  enormously  to 
the  risk  of  importation  of  new  pests.  We  know  very  little  of  the  injurions 
insect  pests  of  these  countries,  but  the  importation  of  new  stock  in  the  last 
few  years  from  China  especially  has  demonstrated  the  existence  tiiere  of 
many  very  dangerous  plant  pests  as  illustrated  by  the  San  Jose  scale,  already 
referred  to,  which  was  one  of  the  earliest  of  these  Chinese  Insect  enemies  to 
reach  ua 

The  Department  of  Agriculture  has  recently  prepared  for  publication  hand- 
books for  the  benefit  of  our  inspectors  and  other  plant  ^quarantine  officials, 
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which  give  descriptive  lists  of  the  known  Insect  enemies  and  diseases  of  plants 
likely  to  be  introduced  into  the  United  States  by  commerce,  or  for  experimental 
purposes,  and  these  lists  of  known  enemies  run  into  thousands  of  species,  and 
are  yet  by  no  means  complete.  The  plant  enemies  of  many  regions  of  the  world, 
as  Just  indicated,  are  very  little  known,  and  many  i>ests  not  included  in  these 
lists  will  undoubtedly  seek  entrance  from  such  regions  as  China  and  Africa, 
and  even  from  Europe  and  western  Asia  where  studies  of  plant  pests  have  been 
longest  prosecuted,  for  new  crop  pests  are  constantly  appearing  in  all  quarters 
of  the  world. 

The  importance  of  some  of  these  insects  which  we  are  now  endeavoring,  under 
our  plant  quarantine  and  control  laws,  to  exclude  from  this  country  may  be 
illustrated  by  a  few  examples.  They  include,  among  insects,  the  Mediterranean 
fruit  fly,  perhaps  the  worst  fruit  pest  of  tropical  and  subtropical  countries, 
which  is  rapidly  becoming  world-wide  almost  in  distribution;  the  pink  boll- 
worm  of  cotton,  recently  carried  from  India  to  Egypt  and  practically  every 
other  cotton-producing  country  of  the  world,  except  the  United  States,  and 
perhaps  some  of  the  South  American  cotton-producing  countries — ^an  insect  which 
can  probably  do  more  damage  to  cotton  than  the  boll  weevil,  now  our  greatest 
cotton  pest ;  and  among  diseases,  the  potato  wart,  a  disease  which  not  only  de- 
stroys the  tuber  but  infests  the  soil  so  that  the  growth  of  healthy  tubers  in 
such  soil  is  thereafter  imi)ossib]e ;  the  white  pine  blister  rust  and  the  citrus 
canker,  two  diseases  which  became  locally  established  in  the  United  States 
prior  to  the  passage  of  our  plant  quarantine  net  and  which  heroic  efforts  are 
now  being  made  to  exterminate.  One  of  these  diseases  threatens  seriously  the 
future  white-pine  development  of  America,  and  the  other  the  future  of  our 
citrus  crop.  The  entry  and  establishment  In  this  country  of  either  of  the  insects 
or  diseases  enumerated  would  mean  a  loss  almost  beyond  computation,  on 
account  of  the  great  importance  of  the  products  involved.  Under  our  quarantine 
and  control  laws  we  are  also  excluding  or  controlling  a  considerable  number 
of  other  insect  pests  and  diseases.  The  exclusion  of  several  of  these  dangers 
is  of  Just  as  great  importance  to  the  South  and  Central  American  Republics 
as  to  the  United  States. 

THE  UNFTED  STATES  PLANT-QUARANTINE  ACT. 

A  brief  history  of  the  plant-control  legislation  of  the  United  States,  its  scope, 
and  the  benefits  already  derived  from  it,  may  be  of  interest  The  necessity  for 
national  legislation  under  which  the  further  entry  of  foreign  insect  pests  and 
plant  diseases  could  be  prevented,  and  providing  also  for  internal  control,  has 
long  been  recognized,  and  a  strong  continued  effort  was  made  in  this  country 
to  secure  such  legislation,  extending  over  a  period  of  15  years,  beginning  in 
1887  and  ending  successfully  in  the  enactment  of  the  Federal  plant-quarantine 
act  of  August  20, 1912. 

In  the  absence,  up  to  that  time,  of  any  Federal  legislation,  the  State  of  Cali- 
fornia, to  protect  her  vast  fruit  interests,  ha4  for  20  years  or  more  enforced 
quarantine  and  inspection  provisions  in  relation  to  plants  and  fruits  offered 
for  entry  at  San  Francisco  and  other  California  ports.  This  action  on  the 
part  of  the  State  of  California  has  not  only  resulted  in  untold  benefit  to  that 
State,  but,  to  a  less  degree,  to  the  rest  of  the  United  States,  in  the  protection 
afforded  from  plant  enemies  of  trans-Pacific  origin.  A  few  of  our  other  States 
have  had  minor  plant  legislation,  but  it  was  not  until  the  early  nineties  that 
active  interest  in  such  legislation  became  general  throughout  the  United  States. 
The  outbreak  of  the  San  Jose  or  Chinese  scale  in  the  eastern  United  States  in 
the  early  nineties  was  the  inciting  cause  of  this  interest,  and  led  to  local  State 
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legislation  on  the  part  of  nearly  every  State  of  our  Union.  This  legislation  was 
chiefly  in  relation  to  domestic  nursery  stock  and  was  designed  particularly  to 
prevent  the  further  spread  and  establishment  of  this  very  dangerous  scale  pest. 

The  first  general  attempt  to  secure  national  legislation  resulted  trofa  this  same 
scale  insect  and  its  threatened  general  distribution,  interstate,  on  nursery  stock. 
A  conference  involving  all  the  States  of  the  Union  was  held  in  Washington  in 
1897,  and  a  plant-quarantine  bill  was  tiien  drafted  and  submitted  to  the  United 
States  Congress.  Opposition  of  the  various  interests  affected  led  to  the  failure 
of  this  effort,  whicli,  however,  was  continued  from  year  to  year. 

The  discovery  in  1909  of  tlie  introduction  of  enormous  quantities  of  brown- 
tail  moth  nests  fuU  of  hibernating  larvae  on  seedling  nursery  stock,  chiefly 
from  northern  France  and  Belgium,  led  to  a  renewal,  under  tlie  leadership  of 
the  writer,  of  the  effort  to  seciure  legislation,  and  finally  resulted,  four  years 
later  (1912),  in  the  enactment  of  the  present  law.  Final  passage  of  this 
measure  was  very  much  aided  by  tlie  discovery  that  the  Mediterranean  fruit 
fly  had  become  generally  established  in  our  neighboring  Pacific  territory  of 
Hawaii,  and  was  likely  at  any  time  to  be  carried  by  the  traffic  in  Hawaiian 
fruits  to  California,  and  thus  jeopardize  the  fruit  interests  of  Califurnia  and 
other  sections  of  the  United  States.     . 

The  law  of  1912,  known  as  the  Federal  plant  quarantine  act,  briefly  stated, 
authorizes  the  Secretary  of  Agriculture,  in  accordance  with  the  need,  either 
to  prohibit  or  to  regulate  the  importation  of  nursery  stock  and  other  plants  and 
plant  products,  to  prevent  entry  of  new  pests;  and  to  establish  and  maintain 
domestic  quarantine  districts  to  prevent  the  further  spread  of  diseases  and 
insect  pests  within  the  United  States. 

This  act  recognizes  the  peculiar  Constitution  of  the  United  States  Republic, 
and  divides  responsibility  between  the  Federal  Government  and  the  State 
authorities.  Blxcept  as  to  areas  and  plants  under  specific  quarantine,  it  gives 
no  control  over  the  Interstate  or  local  movement  of  plants  or  plant  products, 
nor  does  it  give  any  powers  under  which  exterminative  or  cleaning-up  work 
can  be  done.  The  general  interstate  movement  of  plants  not  under  quarantine, 
the  local  movement  of  plants  within  the  State,  and  local  control  are  left  to  the 
several  States.  It  is,  therefore,  not  necessarily  in  these  details  of  internal 
control  an  act  which  other  American  countries  should  copy,  but  it  does  give 
ample  and  full  Federal  powers  in  its  relation  to  the  control  of  the  entry  of 
plants  and  plant  products  fi'om  foreign  countries. 

As  above  indicated,  the  control  over  imported  plants  and  plant  products  ia 
of  two  kinds — ^namely,  control  by  regulation  and  control  by  prohibition. 

Control  by  prohibition  aims  to  exclude  altogether  any  plants  or  plant  prod* 
ucts  which  can  not  easily  or  satisfactorily  be  otherwise  safeguarded.  Pro- 
hibitions or  absolute  quarantines  are  very  simple  in  enforcement,  and,  under 
our  system  of  customs  control,  such  prohibition  is  administered  through  the 
cooperation  of  the  customs  office  of  the  Treasury  Department  with  the  De- 
partment of  Agriculture,  with  practically  no  difliculty  or  cost. 

Control  by  regulation  may  apply  to  any  of  the  plants  and  plant  products 
which  constitute  the  ordinary  commercial  trade  between  foreign  countries 
and  the  United  States.  This  control  need  be  exercised  only  in  relation  to  such 
of  these  plants  and  plant  products  as  may  require  regulation  to  prevent  the 
entry  of  known  pests.  The  important  plants  and  plant  products  now  under 
regulation  are  niu*sery  stock,  potatoes,  and  foreign  lint  cotton.  Any  other  plant 
or  plant  product  can  be  brought  under  regulation  should  need  therefor  arise. 

It  is  important  that  the  system  of  control  by  regulation  should  be  not  only 
efficient  but  also  practicable;  that  is,  putting  the  least  restrictions  on  com- 
merce. 
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Such  control  by  regulation  Is  effected  under  our  act  of  1912  In  three  ways, 
viz:  (1)  By  providing  for  foreign  certification  and  responsibility;  (2)  by  a 
permit  system,  which  gives  full  advance  Information ;  and  (3)  by  Inspection  at 
port  of  entry  or  at  final  destination,  with  authority,  in  accordance  with  the 
need,  either  to  disinfect,  destroy,  or  reject  the  shipment. 

The  foreign  certification  to  Insure  freedom  from  pests  Involves  the  establish- 
ment In  the  country  concerned  of  a  competent  Inspection  services  and  fixes 
responsibility  on  a  definite  foreign  official  for  the  condition  of  the  articles  offered 
for  entry.  This  requirement  of  cooperation  on  the  part  of  countries  desiring 
to  maintain  commercial  trade  In  plants  and  plant  products  with  the  United 
States  has  led  to  the  enactment  of  suitable  legislation  and  provision  for  expert 
Inspectors  for  the  certification  of  goods  prior  to  shipment  by  most  of  the  coun- 
tries which  have  hitherto  maintained  any  considerable*  trade  In  nursery  stock 
with  the  United  States.  Some  28  foreign  countries  and  dependencies  have  thus 
provided  by  legislation  for  such  Inspection  and  certification.  A  list  of  these 
countries  is  here  given:  Australia,  Barbados,  Belgium,  Bermuda,  British 
Guiana,  Canada,  Cuba,  Denmark,  England,  France,  Germany,  Guatemala.  Hol- 
land, Ireland,  Jamaica,  Japan,  Leeward  Islands  (Antigua,  St  Christopher-Nevis, 
Dominica,  Montserrat,  Virgin  Islands),  Grand  Duchy  of  Luxemburg,  New  Zea- 
land, Philippine  Islands,  Scotland,  Union  of  South  Africa,  Spain,  Straits  Set- 
tlements, Switzerland,  Trinidad  and  Tobago,  Wales,  Windward  Islands  (Gra- 
nada, St  Lucia,  St  Vincent). 

This  fixing  of  responsibility  on  a  definite  official  of  the  exporting  country  for 
the  certification  of  plants  has  vastly  Improved  the  character  of  the  stock 
offered  for  export  to  the  United  States.  The  United  States  Is  no  longer  a 
dumping  ground  for  any  sort  of  Infested  and  diseased  stock.  Brown-tall  moth 
and  gIpsy-moth  Infestotion  has  practically  ceased,  and  notable  insect  and 
disease  infestation  is  rare.  Furthermore,  the  general  condition  of  the  stock 
from  the  nursery  standpoint  has  been  very  much  Improved. 

The  advantages  of  this  foreign  inspection  and  certification  service,  which  Is* 
now,  as  a  result  of  our  law,  world-wide,  are  Immediately  available  to  all  other 
American  countries. 

The  permit  system  involves  the  Issuance  of  a  permit  to  each  importer  for 
the  entry  of  any  plants  or  plant  products  imder  regulation.  The  permit  regu- 
lations provide  for  full  Information  In  regard  to  the  Importation,  including  both 
the  country  and  place  of  origin,  the  foreign  exporter,  the  domestic  importer, 
and  the  consignee  at  destination  of  the  imported  product,  and  also  for  com- 
plete system  of  notification  of  the  arrival  and  movement  of  Imported  stock 
until  it  has  finally  been  inspected  and  passed. 

The  reexamination  of  the  Imported  plants  or  plant  products,  either  at  port 
of  entry  or  at  destination,  gives  a  check  on  the  foreign  certification,  and,  as 
noted,  is  accompanieil  with  power  to  exclude,  disinfect  or  destroy,  if  necessary. 

This  system  of  control — ^namely,  fixing  foreign  responsibility  on  definite  offi- 
cials by  the  requirement  of  foreign  examination  and  certification,  complete 
information  as  to  Imported  goods  through  the  permit  system,  and  inspection 
and  effective  control  at  port  of  entry  or  destination — seems  to  be  the  most 
practicable  method  of  controlling  and  regulating  the  entry  of  plants  and  plant 
products  from  foreign  sources  to  exclude  new  or  dangerous  plant  pests.  It 
has  certainly  worked  well  during  the  three  years*  trial  in  this  country.  A  few 
of  the  more  Important  Insect  pests  and  plant  diseases  which  we  are  now  exclud- 
ing by  quarantine  and  regulation  have  been  mentioned  elsewhere.  Undoubtedly 
several  If  not  all  of  these  would  now  have  had  full  lodgment  In  this  country  if 
this  act  had  not  been  available  to  prevent  their  entry,  with  a  resulting  annual 
loss  of  many  millions  of  dollars. 
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For  the  Information  which  it  will  give  to  our  American  r^ublics,  a  complete 
list  of  the  plants  prohibited  entry  into  the  United  States  or  the  entry  of  which 
is  regulated  is  given  below : 

List   or   Cubbbkt   Quakantijib    amd    othbb    Rmtbictivb    Obokks    in    lUti4ATiox    to 
IMPOBTRD  Plants  and  Plant  Products. 

rOSaiON    QUABANTINBA. 

Pelolo. — Tbe  importation  of  the  oomraon  or  Irish  potato  la '  prohibltod  from  New- 
foinidlaad ;  the  itlanda  of  8t  Pierro  and  Hiqoelon ;  Great  Britain,  including  En«^nd, 
Scotland,  Wales,  and  Ireland;  Germany;  and  Austria-Hungarj,  on  account  of  the 
disease  known  as  potato  wart 

Mewkwm  fmU€, — The  importation  of  oranges,  sweet  limes,  grapefruit,  mangoes, 
achras  sapotes,  peaches,  guavas,  and  plums  is  prohibited  from  the  Bepnbllc  of  Mexloo 
on  account  of  the  Mexican  fruit  fly. 

Five-leafed  pines,  ribee,  and  groeeularia. — The  Importation  from  each  and  every 
country  of  Europe  and  Asia  and  from  the  Dominion  of  Canada  and  Newfoundland 
of  all  flTe-leafed  pines,  and  from  the  Dominion  of  Canada  and  Newfoundland  of  all 
species  and  varieties  of  the  genera  Bihee  and  CfroeeuloriC',  is  prohibited  on  account  of 
the  white-pine  blister  rust. 

Cotton  $eed. — ^The  importation  firom  any  foreign  locality  and  country,  excepting  only 
the  locality  of  the  Imperial  Valley,  in  the  State  of  Lower  California,  Mexico,  of  cotton- 
seed (including  seed  cotton)  of  all  species  and  varieties  and  cottonseed  hull«,  is  pro- 
hibited on  account  of  the  pink  boll  worm. 

Seeds  of  avocado  or  alUffator  pear, — The  importation  from  Mexico  and  the  countries 
of  Central  America  of  the  seeds  of  the  avocado  or  alligator  pear  is  prohibited  on 
account  of  the  avocado  weevil. 

Buffor  cane. — The  Importation  from  all  foreign  countries  of  llvlug  canes  of  sugar 
cane,  or  cuttings  or  parts  thereof,  is  prohibited  od  account  of  certain  Injurious  Insects 
and  fungous  diseases  of  the  sugar  cane  occurring  in  such  countries.  There  are  no 
restrictions  on  the  entry  of  such  materials  into  Hawaii  and  Porto  Rico. 

Citrus  nursery  stock, — The  importation  from  all  foreign  localities  and  countries  of 
all  citrus  nursery  atock,  including  buds,  scions,  and  seeds,  is  prohibited  on  account 
of  the  citrus  canker  and  other  dangerous  citrus  diseases.  The  term  "  citrus  *'  as  used 
^  in  this  quarantine  Indndes  all  plants  belonging  to  the  subfamily  or  tribe  Citratte, 

European  pines, — The  importation  from  all  European  countries  and  localities  of  all 
pines  not  already  excluded  by  quarantine  is  prohibited  on  account  of  the  European 
pine-shoot  moth  (Bvetria  huoUana), 

Indian  cam  or  iwaise  and  related  plants. — ^The  importation  from  southeastern  Asia 
(including  India,  Slam,  Indo-China,  and  China),  Malayan  Archipelago,  Australia, 
New  Zealand,  Oceania,  Philippine  Islands,  Formosa,  Japan,  and  adjacent  islands,  in 
the  raw  or  unmanufactured  state,  of  seed  and  all  other  portions  of  Indian  com  or 
maiie  (Zea  mays  L.),  and  the  closely  related  plants,  including  all  species  of  Teosinte 
iBnehlaana),  Job^B  tears  iOo4a),  Polytocm,  Chionachne,  and  aderaOina,  is  prohibited 
on  account  of  the  downy  mildews  and  Physoderma  diseases  of  Indian  corn. 

OTHBB    BBSTBICTIVB    OBDBBS. 

Nursery  siooh. — ^The  entry  of  all  foreign  nursery  stock  was  restricted  and  brought 
under  regulation  with  the  passage  of  the  plant  quarantine  act  of  August  20,  1912. 
These  restrictions  cover  entty  under  permit  and  provisions  for  foreign  inspection  and 
oertiflcatloD  and  relnspeetion  on  arrival  in  this  country. 

Potato,  avocado,  and  ootian. — ^Undsr  orders  iasMd  by  the  Secretary  of  Agriculture, 
sUBllar  restrictions  now  apply  to  all  foreign  potatoes,  to  the  avocado  or  alligator 
pear  from  Mexico  and  the  countries  of  Central  America,  and  to  all  forms  of  raw  or 
unmanufactured  cottons  from  all  foreign  countries  and  localities,  except  the  Imperial 
Valler  IB  Lower  California,  Mexico. 

Power  of  domestic  quarantine  and  control  of  interstate  mov^nent  is  also 
given  in  the  Federal  plant  quarantine  act,  and  under  this  power  a  good  many 
locally  established  pests,  most  of  them  of  recent  origin,  are  under  control,  and, 
in  some  Instances,  probably  the  extermination  of  these  pests  will  be  ultimately 
effected.  Under  these  local  quarantines  a  similar  system  of  Inspection  and 
certification  and  movement  under  permit  is  provided  for. 
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Our  neighbor  on  the  north,  the  Dominion  of  Canada,  has  closely  paralleled 
the  action  of  the  United  States  In  legislation  on  the  control  of  insect  pests  and 
plant  diseases,  and  as  a  result  of  the  same  inciting  causes,  namely,  the  San 
Jose  scale  in  the  early  nineties  and  the  infested  condition  of  European  nursery 
stock  in  1900  and  the  years  immediately  following.  The  **  Destructive  insect 
and  pest  act,'*  promulgated  by  the  Dominion  Gtovemment  in  May,  1910,  gives 
much  the  same  power  as  does  our  plant-quarantine  act,  and  in  some  respects, 
particularly  in  its  simplicity,  is  preferable  to  the  plant  law  of  the  United  States. 

NECESSITY  or  EXPERT  ADMINISTBATOBS. 

The  enactment  of  plant  legislation  of  this  kind  will  be  of  very  little  service 
to  any  country  unless  there  exists  in  such  country,  or  can  be  developed  there,  a 
trained  expert  force  of  administrators  and  iniqpectors.  In  the  case  of  the 
United  States  the  domestic  control  of  injurious  pests  has  been  long  fostered  by 
important  bureaus  established  by  the  National  Government  and  by  the  several 
States,  and  the  same  is  true  of  the  Dominion  of  Canada  and  of  the  several 
Provinces  included  v/ithin  tlie  Dominion,  so  that  in  the  case  of  Canada  and  the 
United  States  a  large  body  of  trained  men  were  available  to  carry  out  the 
National  and  State  plant  laws.  In  the  case  of  most  of  our  neighboring  Repub- 
lics on  the  south  a  beginning  has  also  been  made  in  the  establishment  of  such 
technical  bureaus  and  ofllces,  but  before  effective  work  can  be  done  on  a  large 
scale  it  will  be  necessary  for  most  of  these  countries  to  very  much  enlarge  their 
technical  and  scientific  personnel  for  this  kind  of  work.  With  such  adequate 
personnel  in  all  of  the  countries  in  this  hemisphere,  cooperation  in  plant  quar- 
antine and  regulation  will  be  a  possibility  and  the  maximum  benefit  for- all  the 
countries  ot  North  and  South  America  can  be  secured. 

The  problems  involved  are  often  common  to  several  of  our  American  coun- 
tries,  and  the  experts  of  the  country  most  interested  can  be  recognized  as 
leaders  in  any  particular  investigation,  the  experts  of  other  countries  cooperat- 
ing In  proportion  to  the  Interest  of  the  country  in  the  subject.  Such  combined 
effort  will  enormously  facilitate  the  study  of  special  problems  and  hasten  the 
discovery  of  control  measures  and  make  tremendously  for  general  efficiency. 

The  development  and  present  status  of  the  entomological  service  in  this 
country  and  the.  similar  pathological  service  In  relation  to  plant  diseases  will 
be  diiKussed  by  Dr.  L.  O.  Howard,  chief  entomologist  of  the  United  States 
I>epartment  of  Agriculture,  and  possibly  by  some  of  the  pathologists  of  the 
Department  of  Agriculture  more  particularly,  as  i)ointing  out  what  can  be  done 
and  what  ought  to  be  done  in  the  case  of  the  American  countries  south  of  us, 
as  a  basis  for  efllcient  plant  pest  cooperative  control. 

RECOMMENDATIONS. 

A  discussion  of  this  kind  Is  useless  unless  it  leads  to  some  concrete  action. 
It  seems  desirable,  therefore,  to  formulate  certain  recommendations  which  this 
section  and  the  congress  as  a  whole  can  adopt.  These  recommendations  as 
approved  should  be  presented  for  such  legislative  and  other  action  as  may  be 
necessary  to  the  several  countries  concerned,  f^irthermore,  it  seems  desirable 
that  there  should  be  some  committee  or  commission  appointed  by  this  congress 
to  follow  up  these  recommendations  and  to  use  all  reasonable  efforts  to  secure 
the  enactment  of  suitable  laws  and  the  establishment  of  competent  adminis- 
trative agencies. 
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The  provisional  resolution  suggested  by  the  author  as  the  con- 
cluding feature  of  this  paper  was  revised  in  conference  and  adopted 
by  the  subsection  in  the  following  form : 

Recognizing  the  importance  of  the  movement  undertaken  as  a  result  of  the 
international  conference  to  discuss  agricultural  defense  against  insect  pests 
and  plant  diseases,  which  toob:  place  at  Montevideo  in  1913,  with  representatives 
of  nine  South  American  nations,  the  discussions  at  this  Second  Pan  American 
Scientific  Congress  in  Washington,  1915-16,  have  demostrated  the  desirablUty  of 
extending  this  plant  defense  conference  to  include  all  American  countries  for 
the  greater  protection  of  agi'iculture  of  the  Western  Hemisphere  as  a  whole, 
and  the  object  of  the  following  resolution  is  to  provide  for  such  Pan  American 
conference  on  plant-pest  control  and  plant  introduction: 

Resolved,  That  a  Pan  American  plant  protection  conference  be  convened^  the 
delegates  to  this  congress  to  be  one  or  more  technical  experts  from  each  of  the 
several  American  countries,  and  that  as  soon  as  practicable  a  meeting  of  this 
conference  be  held  to  discuss  suitable  legislation,  the  means  of  establishing 
competent  scientific  bureaus,  and  to  recommend  such  cooperative  research  work 
and  control  of  plant  introduction  as  may  be  advisable,  and  to  use  aU  reason- 
able efforts  to  secure  appropriate  action  by  the  several  coimtries;  and  that  a 
provisional  committee  be  appointed  from  the  delegates  to  this  second  Pan 
American  Scientific  Ck)ngress,  Washington,  1915-16,  to  arrange  through  the  Pan 
American  Union  for  the  appointment  of  delegates  to  such  Pan  American  plant- 
protection  conference  and  for  the  convening  of  such  conference. 

The  following  committee  was  nominated  by  the  chairman  of  the 
subsection  to  carry  out  the  purposes  of  this  resolution :  C.  L.  Marlatt, 
Washington;  C.  L.  Shear,  Washington;  J.  R.  Johnston,  Cuba;  David 
Fairchild,  Washington;  C.  D.  Andrade,  Ecuador;  E.  Carrasco  Bas- 
cufian,  Chile;  Roberto  Sundberg,  Uruguay. 

This  resolution  as  later  adopted  by  the  general  conference  as  No. 
XIII,  is  as  follows: 

That  an  American  plant-protection  conference  be  convened,  the  delegates 
thereof  to  be  one  or  more  technical  experts  from  each  of  the  several  American 
countries,  and  that  as  soon  as  practicable  a  meeting  of  this  conference  be  held 
to  discuss  suitable  legislation,  the  means  of  establishing  competent  scientific 
bureaus,  and  to  recommend  such  cooperative  research  work  and  control  of 
plant  introduction  as  may  be  advisable,  and  to  use  all  reasonable  efforts  to 
secure  appropriate  action  by  the  several  countries. 

The  Chairman.  I  do  not  suppose  that  there  is  any  subject  which 
has  more  vital  bearing  on  the  well-being  of  the  Western  Hemisphere 
than  this  subject  of  plant  quarantine,  the  protection  of  our  food 
supply  from  diseases  and  insect  pests.  With  the  splendid  introduc- 
tion which  we  have  had  from  the  speakers  on  the  program  and  the 
excellent  presentation  of  the  principles  being  put  into  effect  by  the 
United  States  Government  as  given  us  by  Mr.  Marlatt  I  think  we 
have  the  ground  on  which  to  build  a  very  intelligent  discussion.  The 
discussion  need  not  be  specially  limited,  but  I  trust  that  those  who 
take  part  will  speak  to  the  point  which  Mr.  Marlatt  has  given  us  in 


Digitized  by 


Google 


OONBEBVATION  OP  NATUKiLL  BESOUBOES.  897 

these  resolutions  that  he  has  presented.  The  question  is  now  open 
for  discussion. 

Mr.  Shear.  I  would  like  to  say  a  few  words  as  the  representative 
of  the  pathologic  society  which  has  taken  much  interest  in  this 
subject,  and  which  passed  resolutions  at  its  recent  meeting  in  Colum- 
bus and  has  forwarded  them  to  Congress.  These  resolutions  are 
practically  in  harmony  in  all  respects  with  the  resolutions  offered 
by  Dr.  Marlatt  and  should  simply  be  regarded  as  a  supplement  to 
strengthen,  if  possible,  the  efforts  which  are  being  made  in  that 
direction. 

The  subject  and  the  arguments  have  been  so  well  presented  that 
it  does  not  seem  possible  to  add  anything  more  to  justify  the  steps 
that  have  been  taken.  I  might  perhaps  add  a  few  statements  from 
the  standpoint  of  plant  parasites,  of  fungus  diseases  especially.  The 
subject  of  the  difficulties  in  regard  to  control  and  prevention  of  the 
spread  of  insects  has  already  been  very  ably  presented  by  Dr.  Howard 
and  Mr.  Marlatt.  The  difficulties  in  the  case  of  plant  diseases  are 
much  greater  than  in  the  case  of  insects.  Many  of  our  plant  diseases 
are  of  such  a  nature  that  they  can  not  be  easily  discovered  or  distin- 
guished by  inspection  of  the  plants.  Our  knowledge  of  their  origin, 
spread,  and  distribution,  of  their  life  histories  in  fact,  is  such  that 
it  is  veiy  essential  that  the  subject  be  taken  up  and  given  thorough 
investigation  from  the  standpoint  of  fungus  diseases  as  well  as  of 
inspection.  We  must  know  as  the  basis  for  action  of  any  kind  look- 
ing toward  prevention  and  control  of  these  diseases,  what  diseases  are 
threatening  us.  This  knowledge  we  have  not  at  the  present  time. 
Every  time  there  is  a  new  list  of  parasitic  fungi  published  from  dif- 
ferent parts  of  the  world  you  will  see  new  organisms  described  on 
grape  vines,  apples,  and  other  plants  of  great  economic  importance. 
We  have  no  means  of  telling  what  these  organisms  may  do  when 
they  are  introduced  into  a  new  country  and  on  new  hosts.  We  have, 
however,  some  slight  basis  for  judging  of  the  possibilities,  as  shown 
by  two  recent  instances  which  are  already  in  the  public  eye — the 
chestnut  blight  disease  and  the  citrus  canker  in  Florida.  It  seems 
to  me  we  have  every  reason  to  believe  that  there  are  numerous  or- 
ganisms of  equally  destructive  capacity  which  are  merely  waiting 
an  opportunity  to  enter  America. 

I  would  like  to  emphasize  therefore  the  necessity  of  organizing 
all  of  our  agencies  and  of  increasing  our  knowledge  of  the  actual 
existence  and  distribution  of  plant  parasites  to  which  we  may  be 
exposed.  And  it  should  be,  as  is  pointed  out  in  these  resolutions, 
the  important  duty  of  any  permanent  organization,  to  have  plant 
disease  surveys  made  of  the  different  countries  and  to  arrange  for  the 
interchange  of  plant  pathologists  between  different  countries,  and  the 
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most  active  and  hearty  cooperation  between  all  people  who  are  inter- 
ested in  the  subject. 

Mr.  Cobb.  It  seems  to  me  that  the  resolutions  should  contain  spme 
clause  or  remark  which  will  state  that  the  economic  losses  that  we 
have  sustained  are  simply  stupendous.  From  more  or  less  close  touch 
with  several  countries  in  which  laws  of  this  sort  have  been  passed,  I 
have  noticed  further  that  the  education  of  the  people  on  the  subject, 
which  finally  resulted  in  the  passage  of  the  law,  came  largely  from 
the  discussion  of  the  legislatoi-s  on  the  laws  themselves.  It  is  of  very 
little  use  to  try  to  pass  laws  which  are  not  supported  by  public  opin- 
ion. Would  it  be  posible,  then,  to  include  in  the  resolutions  at  some 
point  reference  to  education  of  the  people?  My  idea  is  that  it  is 
important  that  an  educational  system  or  an  educational  influence  be 
brought  to  work  in  all  the  American  countries  with  regard  to  this 
subject,  so  that  the  education  of  the  people  shall  proceed  as  rapidly 
as  possible  along  these  lines. 

Mr.  Cook.  I  believe  that  Dr.  Cobb's  suggestion  is  a  very  valuable 
one  -in  securing  any  action,  and  especially  in  making  action  effec- 
tive. The  resolutions  have  incorporated  a  most  instructive  and 
valuable  feature — ^namely,  the  declaration  of  the  fact  that  expert 
knowledge  and  expert  skill  are  necessary  to  the  application,  to  the 
practical  use  of  the  suggestion.  That  is  a  very  honest,  a  very  prac- 
tical and  important  feature.  I  would  go  just  one  step  farther  than 
Dr.  Cobb  in  this  matter  and  show  not  only  the  enormous  losses 
referred  to  in  the  subject  itself,  but,  if  possible,  by  means  of  a 
printed  circular  presented  to  the  countries  concerned,  would  make 
a  very'  brief  statement  concemiag  the  existence  of  these  diseases  and 
the  losses  that  they  have  occasioned,  because  as  a  matter  of  fact 
these  things  will  have  to  come  before  the  people  before  they  will 
understand  them  and  demand  a  remedy.  These  are  applications  of 
a  highly  developed  science  that  has  not  yet  become  established,  either 
in  this  country  or  abroad. 

The  Chairman.  Of  course,  you  will  all  recognize  the  analogy  be- 
tween the  thought  that  is  running  in  the  minds  of  the  speakers  and 
the  movement  for  the  eradication  of  the  yellow-fever  mosquito,  which 
required  an  enormous  amount  of  educational  propaganda  before  it 
was  seriously  taken  up.  Those  of  you  who  will  be  at  the  general 
meeting  which  occurs  on  Saturday  will  hear  a  most  remarkable 
resolution  which  was  passed  by  the  Section  on  Public  Health  and 
Hygiene — a  resolution  which  would  have  been  absolutely  out  of  the 
question  even  10  years  ago  in  a  meeting  such  as  this,  and  which 
would  have  been  unthinkable  20  years  ago. 

Mr.  Swingle.  Inasmuch  as  the  Latin- American  countries  are  re- 
reiving  from  the  Old  World  nursery  shipments  and  are  not  them- 
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Felvee  exporting  large  quantities,  the  problem  is  simplified.  These 
other  American  countries  have  been  touched  further  more  or  less 
acutely  by  the  public-health  service,  and  I  believe  that  this  prece- 
dent, properly  handled  through  diplomatic  channels,  will  greatly 
simplify  the  problem  of  securing  adequate  legislation  and  coopera- 
tion. 

Mr.  Marlatt.  I  want  to  say,  Mr.  Chairman,  that  these  resolu- 
tions, which  necessarily  must  be  presented  in  brief  form  for  the 
adoption  by  this  subsection  and  by  the  congress,  when  published 
and  transmitted  to  these  several  countries  would  be  simply  in  the 
nature  of  an  argument.  The  paper  which  I  have  read  was  to  give 
them  a  proper  background,  to  present  the  problem  as  a  whole,  indi- 
cating the  fact  of  the  existence  of  these  pests  and  the  losses  which 
the}^  have  occasioned,  the  need  of  exclusion  and  control,  and  let 
that  all  go  out  together  as  an  argument,  as  material  which  can  be 
used  in  these  countries  to  get  legislative  action. 

Mr.  Cook.  The  real  point  has  not  yet  come  out  in  regard  to  these 
matters.  The  difficulty  is  not  so  much  in  getting  legislation  on  this 
point,  in  getting  the  different  countries  to  agree  upon  the  general 
desirability  of  the  feature,  which  can  be  carried  through  more  or  less 
by  the  scientific  world,  but  to  get  the  people  sufficiently  interested 
and  sufficiently  appreciative  so  that  this  inspection  service,  this  defi- 
nite national  service,  will  be  maintained.  It  seems  to  me  from  that 
standpoint  that  the  bringing  up  of  this  matter  is  very  important. 
I  think  it  is  not  only  important  to  secure  legislation  but  to  bring, 
the  public  forward  to  a  realization  of  its  advantages,  so  that  this 
legidation  will  not  only  be  enacted  but  properly  supported  in  the 
future. 

Mr.  Fairchild.  The  idea  of  the  committee  was  that  the  subcom- 
mittee which  will  probably  be  designated  by  the  executive  committee 
^f  the  Pan  American  Congress,  would  take  into  consideration  just 
these  very  matters.  Publicity  and  work  through  the  Pan  American 
Union  would  assist  in  the  spread  of  this  educational  campaign,  which 
would  lead  not  only  to  laws  which  might  be  cooperative,  laws  which 
might  establish  the  negative  side  of  plant  introduction,  but  would 
also  assist  in  the  establishment  of  organizations  in  these  countries 
which  would  not  only  take  up  the  study  of  plant  parasites,  but 
encourage  the  exchange  of  plants.  You  will  notice  in  these  resolu- 
tions that  these  organizations  are  going  to  take  care  of  plant  intro- 
duction, which  to  my  mind  is  as  important  a  factor  as  the  negative 
feature  of  shutting  out  diseased  plants.  It  would  be  unsafe,  I  think 
you  all  will  admit,  to  shut  the  door  to  the  introduction  of  all  these 
plants  into  these  countries. 
08436— 17-— VOL  ni 56 
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It  is  perfectly  conceivable  that  the  development  of  this  plant 
quarantine  in  these  South  American  countries  would  be  a  very  one- 
sided affair,  allowing  nothing  to  come  in,  not  even  plants  which  they 
really  ought  to  have  in  those  countries,  and  not  permitting  the 
building  up  a  constructive  quarantine  system.  We  ought  to  be  ex- 
tremely practical  in  building  up  a  constructive  quarantine  policy. 
A  constructive  policy  of  disinfection  and  quarantine  is  already  being 
built  up  in  the  United  States  so  that  in  time  we  will  be  able  to  bring 
in  anything  from  any  country,  rid  it  from  these  pests,  and  send  it 
out  without  any  fear  of  introducing  plant  parasites. 

It  seems  to  me,  in  conclusion,  that  it  is  going  to  take  a  lot  of  con- 
structive committee  work  and  that  the  calling  of  ».  congress  of  really 
scientific  men  from  these  different  Latin-American  countries  would 
be  a  big  step  leading  to  such  a  result. 

Mr.  Carlton.  In  connection  with  the  matter  of  emphasizing  the 
destructiveness  of  the  different  pests  it  would  seem  to  be  fully  as 
important,  if  not  more  important,  to  mention  what  might  be  pre- 
vented as  suggested  by  Mr.  Marlatt  in  his  mention  of  the  pink  boll- 
worm.  That  would  be  a  very  destructive  pest  if  allowed  to  come  into 
the  country  and  I  have  in  mind  now  a  very  good  example  in  my  own 
work  of  the  destructive  yeUow  rust  on  wheat  I  dislike  to  speak  of 
that  because  I  feel  some  personal  responsibility.  Possibly  we  could 
have  prevented  the  introduction  of  that  pest  into  this  country. 
Without  doubt  it  is  the  most  destructive  pest  in  northern  Europe, 
perhaps  over  all  of  Europe,  and  we  all  know  the  great  amount  of 
damage  it  does  to  grain,  particularly  to  wheat.  Now  this  i*ust  imtil 
lately  was  not  known  anywhere  in  the  Western  Hemisphere,  and  it 
does  not  now  so  far  as  we  know  occur  south  of  Mexico.  So  we  have 
right  there  a  very  striking  example  of  what  could  be  done  in  South 
America  by  cooperation  between  South  American  countries. 

The  Chairman.  That  point  is  one  that  I  think  we  must  keep 
thoroughly  in  mind,  since  this  is  a  Pan  American  matter.  We  are 
not  simply  trjring  to  protect  ourselves  against  plant  and  animal  dis- 
eases that  may  come  to  us  from  the  southern  part  of  the  Western 
Hemisphere,  but  we  are  trying  to  protect  them  against  such  diseases 
as  we  may  unfortunately  have  in  our  own  country. 

Mr.  Swingle.  I  simply  wish  to  suggest  that  in  the  case  of  yellow 
rust  and  things  of  that  kind  if  the  South  American  countries  do  not 
have  it  we  can  assist  them  very  much  in  keeping  it  out. 

Mr.  Fairohild.  Allow  me  to  menti(m  in  this  connection  and  to 
emphasize  what  the  presence  of  one  of  these  diseases  means,  that  I 
have  just  received  in  my  office  some  photographs  of  infected  com. 
Mr.  Swingle  knows  something  about  this,  having  looked  into  the 
matter  in  the  Philippines.    I  think  those  of  you  who  are  interested 
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will  be  surprised  to  learn  of  the  presence  of  a  new  destructive  para- 
site in  the  cornfields  of  Java.  These  are  most  striking  pictures  it 
seems  to  me  of  a  disease  which  is  capable  of  doing  a  tremendous 
amount  of  damage.  This  belongs  to  the  class  of  parasites  called 
Peronosporas,  although  it  is  declared  that  this  is  not  the  same  disease 
that  was  found  in  India.  If  Mr.  Swingle  has  anything  to  say  about 
it  I  am  sure  we  will  all  be  interested  to  hear  what  he  has  to  say  in 
connection  with  these  very  remarkable  pictures. 

Mr.  SwiNGus.  I  happened  to  see  this  disease,  or  one  very  like  it, 
in  the  Philippine  Islands,  and  I  was  told  it  frequently  destroyed  all 
crops  in  the  fields.  I  made  counts  ranging  from  75  to  80  per  cent 
of  plants  destroyed.  The  disease  was  still  making  advances  and  may 
have  destroyed  90  or  95  per  cent.  It  seemed  to  start  under  conditions 
very  like  what  we  call  good  com  weather,  so  I  think  the  disease  could 
easily  spread  under  favorable  conditions  to  the  cornfields  in  South 
America. 

There  could  easily  be  prepared  by  a  competent  committee  a  list  of 
8  or  10  diseases  which  we  do  not  have  in  the  New  World,  or 
do  not  have  in  South  America,  which  would  furnish  a  very  satisfac- 
tory basis  for  tlie  education  of  the  public.  This  would  be  very  useful 
because  the  people  of  South  America  are  interested  as  much  as  our 
own  people  are. 

Mr.  Marlatt.  In  preparing  a  document  which  might  be  sent  out 
by  this  subcommittee,  supposing  this  provisional  committee  is  ap- 
pointed, it  seems  to  me  it  would  be  exceedingly  desirable  to  supple- 
ment a  paper  like  this  or  some  new  paper  with  such  a  statement 
as  Mr.  Swingle  mentioned,  relating  to  plant  diseases  and  insect  pests, 
mentioning  perhaps  10  or  a  dozen  which  are  of  large  importance, 
paramount  importance  perhaps.  Here  is  a  disease  apparently  which 
might  almost  put  our  com  crop  out  of  existence  or  largely  reduce  it; 
and  com,  as  you  know,  is  the  big  agricultural  crop  of  America. 

Mr.  Lybcan.  There  is  one  feature  in  connection  with  the  present 
status  of  the  discussion  which  I  think  we  must  keep  in  mind  in  the 
matter  of  education  of  the  public — ^namely,  that  every  one  of  these 
diseases  is  of  great  economic  importance  to  us  during  the  time  that 
their  economic  importance  was  not  recognized.  Secondly,  the  man 
who  is  not  raising  com  is  nevertheless  interested  in  com  disease; 
the  man  who  is  not  raising  citrus  fruits  is  interested  in  the' eradica- 
tion of  citrus  canker;  and  the  man  who  is  not  raising  cotton  is  inter- 
ested in  the  pink  bollworm.  He  may  think  this  is  a  matter  which 
does  not  concern  him,  but  the  subject  is  one  in  which  all  are  vitally 
interested. 

I  have  been  profoundly  impressed  during  the  time  that  I  have 
been  connected  with  the  Federal  Horticultural  Board  with  the  fact 
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that  very  few  plants  are  free  from  disease  and  insect  pests.  The 
casual  observer  and  even  the  horticulturist  may  say  that  an  ordinary 
plant  looks  pretty  clean,  and  perhaps  is  clean,  but  when  you  sit  down 
before  the  table,  as  we  do,  and  go  over  every  plant  in  detail,  put  it 
under  the  lens,  you  will  find  in  many  cases  diseases  present.  These 
diseases  may  not  be  important  at  present.  They  may  be  unknown  if 
the  plant  has  come  from  remote  regions  of  the  earth,  but  as  I  say, 
one  of  these  diseases  or  insects  is  of  great  potential  importance  when 
introduced  into  a  new  locality.  It  seems  to  me,  thei'efore,  that  if  that 
fact  is  emphasized  before  the  public  in  this  matter  of  education, 
together  with  the  fact  that  there  are  many  diseases  known  to  be  very 
destructive,  it  will  go  a  long  way  in  creating  sentiment  in  favor  of 
this  legislation. 

Mr.  jVIetcalf.  Mr.  Chairman,  there  was  one  point  brought  out  in 
the  resolution  suggested  by  Dr.  Shear  that  I  think  should  be  even 
further  emphasized,  and  that  is  the  matter  of  exchange  of  patholo- 
gists, or  at  least  of  pathologic  surv^eys.  The  reason  we  know  about 
this  corn  disease  that  has  just  been  spoken  of  is  that  Dr.  Swingle  has 
been  where  he  could  see  it.  In  the  work  of  the  office  of  which  I  have 
charge  we  have  to  examine  a  vast  amount  of  omamfintal  trees  and 
shrubs,  particularly  from  Japan.  The  diseases  that  appear  on  them 
are  almost  wholly  unknown,  I  think.  We  work  from  the  specimens 
that  are  caught  at  ports  of  entry  by  inspectors. 

Now,  there  is  nothing  in  relation  to  the  further  introduction  of 
diseases  from  Japan  and  the  Orient  that  is  so  necessary  as  a  survey 
of  the  serious  diseases  of  that  country.  The  chestnut  blight  has  been 
mentioned.  It  became  apparent  eight  years  ago  that  that  disease 
was  an  imported  disease,  probably  imported  from  the  Orient,  but 
careful  inspection  of  Japanese  lists  failed  to  reveal  it.  Yet  when 
Mr.  Meyer  finally  went  to  Japan,  he  told  me  that  within  10  minutes 
of  the  time  he  saw  his  first  tree  he  found  the  disease,  and  he  firmly 
thinks  it  has  spread  wherever  the  chestnut  tree  is  found.  Now,  the 
reason  that  more  foreign  surveys  are  not  made  is  simply  because 
public  opinion  is  not  developed  to  the  point  where  the  public  will 
desire  it.  There  is  nothing  more  necessary,  and  if  anything  can  be 
done  in  framing  these  resolutions  to  further  that  movement,  it  cer- 
tainly should  be  done. 

Mr.  Cobb.  That  is  exactly  the  point,  Mr.  Chairman.  The  resolu- 
tions cover  the  ground  well,  and  they  are  so  short  that  the  inclusion 
of  two  or  three  clauses  might  perhaps  fully  cover  the  ground  men- 
tioned by  the  various  speakers  in  such  a  way  that  the  resolutions 
would  not  be  unduly  long.  It  seems  to  me  it  might  be  included  by 
making  it  three  or  four  lines  longer. 

The  Chaibman.  Is  there  further  discussion? 
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Mr.  Swingle.  I  think  there  has  been  some  misunderstanding  about 
chestnut  blight  in  Japan.  Many  pathologists  have  spoken  to  me 
about  it.  They  knew  Dr.  Shear  had  found  one  or  two  similar  dis- 
eases. One  or  two  specimens  which  had  been  shown  Dr.  Shear 
were  pronounced  by  him  not  tp  be  chestnut  blight.  Confusion  might 
easily  be  explained  by  the  lack  of  material  of  chestnut  blight  to  com- 
pare with  it. 

I  want  to  say  that  the  Japanese  Goverimient  has  an  almost  model 
service.  Their  service  is  well  worth  consideration  by  any  conmiit- 
tee  which  might  be  formed,  and  I  think  mutual  discussion  of  affairs 
by  our  Pan  American  Govenunenta  is  just  the  thing  that  will  lead 
to  the  correction  of  public  sentiment  which  will  bring  about  the 
enactment  of  these  laws.  This  interchange  of  pathologists  and  of 
material  will  c(me  about  naturally  as  a  necessary  consequence  of 
conducting  this  work  along  proper  lines.  I  believe  Ave  are  at  the 
rising  tide  of  the  movement  which  will  soon  embrace  all  the  pro- 
gressive, civilized  countries  of  the  world.  I  am  sorry  to  say  I  do  not 
include  the  European  countries  in  this  list  now.  There  are  so  many 
conflicting  influences  in  Europe  that  adequate  plant  protection  is 
almost  impossible  at  the  present  time. 

The  Chairman.  Is  there  any  further  discussion?  We  have  plenty 
of  time  to  discuss  this  matter  thoroughly. 

Mr.  Marlatt.  With  this  encouragement  I  rise  again.  I  simply 
wish  to  say  that  I  think  the  discussion  has  been  very  useful  and 
that  the  points  brought  out  can  be  taken  care  of  in  these  resolutions. 
It  seems  to  me  that  the  resolutions  as  they  are  could  be  amended 
or  changed  in  a  very  few  words  to  bring  out  the  ideas.  Practi- 
cally all  countries  concerned  have  already  passed  legislation  on  the 
subject  and  are  thoroughly  acquainted  with  what  those  words  mean, 
so  it  will  not  be  necessary  to  go  into  an  argument  in  the  resolution 
itself  to  emphasize  it,  but  I  think  it  can  be  stated  perhaps  a  little 
more  strongly  than  it  is.  Naturally,  all  those  suggestions  which 
have  been  made  will  have  a  value  to  the  subcommittee  or  prelimi- 
nary committee  which  will  necessarily  have  to  take  charge  of  the 
propaganda. 

The  CiiAiR3iAN.  Do  I  understand  that  you  make  that  as  a  motion, 
Mr.  Marlatt? 

Mr.  Marlatt.  I  move,  Mr.  Chairman,  that  these  resolutions  be 
adopted  by  this  subsection  and  referred  to  a  special  committee,  to  be 
appointed  by  the  Chair,  for  minor  revision  prior  to  presentation  for 
adoption  to  the  general  section. 

The  motion  was  seconded. 

The  Chairman.  It  has  been  moved  and  seconded  that  these  resolu- 
tions be  adopted  and  referred  to  a  committee  to  be  appointed  by  the 
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Chair,  subject  to  minor  revision  before  being  presented  to  the  full 
section  meeting.    Are  there  any  remarks? 

After  a  short  discussion  the  motion  was  carried. 

The  Chaibman.  The  motion  is  unanimously  carried,  and  the  reso- 
lutions adopted.  As  provided,  the  Chair  wiU  appoint  the  following 
committee:  Mr.  C.  L.  Marlatt,  of  the  United  States  Horticultural 
Board,  chairman;  Mr.  John  B.  Johnston,  agricultural  experiment 
station,  Santiago  de  las  Vegas,  Cuba;  Mr.  C.  L.  Shear,  United  States 
Bureau  of  Plant  Industry;  Mr.  David  Fairchild,  United  States  Bu- 
reau of  Plant  Industry;  Mr.  Roberto  Sundberg,  director  de  La 
Defensa  Agrfcola,  Montevideo,  Uruguay. 

At  12  o'clock  noon  the  meeting  adjourned. 
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SESSION  OF  SUBSECTION  7  OF  SECTION  m.' 

Raleigh  Hotel, 
Wednesday  morning,  January  5, 1916. 

Chairman,  Charles  J;  Bband. 
General  topic: 

Fan  American  Theme:  **  The  Effect  of  the  Panama  Canal  Upon  the 
Distribution  of  7arm  Products. 

The  session  was  called  to  order  at  9.S0  o'clock  by  the  chairman. 

Papers  presented: 

The  effect  of  the  opening  of  the  Panama  Canal  upon  the  traffic 
in  agricultural  products,  by  Eduardo  Carrasco  B. 

The  effective  use  of  the  Panama  Canal  in  the  distribution  of 
products,  by  Charles  J.  Brand. 


BFBCTOS  DB  LA  APBRTURA  DEL  CANAL  DE  PANAMA,  SOBRE  LA 
DISTRIBUCION  DE  PRODUCTOS  AGRf  COLAS. 

Per  EDUARDO  CARRASCO  BASCUfiAN, 

EX'iefe  del  Departamento  Oomereial  del  MitiMerio  de  Relacionet  BxteHores 

de  ChOe. 

Entiendo  que  dada  la  ampHtud  de  la  materia  propueeta,  debo  limitarme  a 
conslderar  el  poslble  desarroUo  fnturo  del  comerdo  de  prodnctos  agrfcolaa 
chllenos,  hada  los  raercados  de  Centro  y  Norte  America,  prindpalmente  esti* 
mulado  per  la  relativa  proxlmldad  a  eUos  en  que  nos  ha  colocado  el  Canal  de 
Panarad.    Tratar4  este  tema  en  Ifneas  generales. 

Para  que  se  produzca  esa  ezportad6n  en  d^rta  escala,  se  necesltarfa  la  exls- 
tenda  de  trea  factores,  que  tratar^  de  anallsar:  (a)  Mercado  para  nuestros 
productos  en  aquellos  pafses;  (b)  fadlldades  de  su  acarreo;  y  (c)  nuestra 
capaddad  o  habllldad  para  produdrlos.  L6glcamente  deberfa  hablar  prlmero  de 
la  producd<5n,  despu^  de  su  acarreo,  y  por  fin  de  su  consumo.  Los  tres  factores 
son  correlativos,  y  de  tal  manera  Interdependlentes,  que  faUando  cualqulera  de 
ellos,  no  habr&  comerdo,  como  prdcticamente  hasta  aquf,  no  lo  ha  habldo. 
Cualqulera  de  ellos  es  de  tal  suerte  esenclal,  que  InfluendAndose  mutuamente, 
han  faltado  al  mlsmo  tiempo,  los  tres. 

Uno  de  los  motlvos  por  que  en  Cblle  no  se  produce  rods,  es  porque  no  hay 
sufidente  mercado,  o  demanda  del  produdo,  ni  medlos  de  transportarlo.  No 
hay  mercado  en  realldad  porque  el  producto  no  es  ofreddo  en  la  cantldad, 
calldad,  presentad6n,  y  predo  requerldos,  y  finalmente,  no  ha  habldo  medios  de 

^  There  was  no  stenographic  report  of  this  meetlns. 
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transporte  convenientes  para  los  productos  agricolas,  porque  no  ha  habido 
suficlentes  procluctos  que  acarrear,  nl.  i>oslbllitlad  de  hacer  un  triifloo  rApldo  y 
econ6mlco. 

El  Canal  de  I*anam6  esta  destinado  a  ronii)er  este  cfrculo  vicioso.  La  nueva 
vfa,  haciendo  ahorrar  tiemix)  y  dinero,  hard  econ6mlcau»ente  iKMsible  el  comercio 
de  una  cantidad  de  artlculos  agrfcolas  estlmulando,  en  consecuencla,  por 
un  lado  la  demanda  y  i>or  otro  su  produccion.  Aliora  para  estluiar  la  posi- 
bllidad  de  que  esa  demanda  se  cree  o  el  mercado  se  abra,  especialmente  en  los 
pafses  o  regiones,  que  estartin  sobre  la  ruta  de  las  Ifneas  de  vapores  que  tra- 
ficaran  entre  Valparaiso  y  Nueya  York,  hay  que  oonsiderar  en  que  consisteu  los 
articulos  agrfcolas  chilenos,  y  en  que  clrcunstancins  puedeu  llegar  al  mercado 
consumidor. 

Chile  es  un  pafs  que  ocupa  justamente  easi  toda  la  zona  templada  del  Con- 
tlnente  Occidental  Sudamtnicano.  Ks  sabido  que  la  corriente  de  Humboldt 
relresca  la  costa  de  ese  pais  de  un  extrenio  a  otro,  alejdndose  al  interior  del 
oc^ano,  solo  a  unos  diez  grados  mi\s  al  oesto  de  Chile.  Humboldt  descubrl6  la 
corriente  o  la  determine,  y  por  esto  lleva  su  uombre.  Este  bafio  de  frescura  ha 
determinado  el  clima  templado  de  que  gozamos,  tlnico  tal  vez,  en  todo  el  con- 
tinente  centro  y  sudauiericano  y  ha  determinado  tambl^n  la  naturaleza  de 
nuestros  productos  agrfcolas,  que  son  los  propios  de  las  zonas  templadas  y  en 
buena  parte  linicos  tanibien,  en  Centro  y  Sud  America. 

Por  la  misma  razon  de  clima,  no  prtxUicimus  en  C^hile  cacai*,  cafe,  bannnos, 
vainilla  y  demds  productos  tropicales  bien  conocidos  en  Estados  I'nidos.  Sin 
embargo,  en  la  region  del  extrenio  norte,  en  los  terrenos  susceptibles  de  irriga- 
ci6n,  podriamos  cultivar  la  cafia  de  aziicar,  el  aIgod6n  y  otros  productos  de 
^te  g^nero.  Para  saber,  pued,  lo  que  la  tierra  cliUena  produce,  o  es  capiiz 
de  exportar,  no  habrfa  ni6s  que  recon*er  la  lista  de  los  artfculos  agrfcolas 
producidos  en  California,  a  coutar  desde  la  frontera  mexicana,  hasta  la  de 
Canadil,  Incluyendo  los  Estados  de  Wdshington  y  Oregon. 

La  regi6n  de  los  Angeles  y  del  sur  de  California,  la  de  las  naranjas  Valencia, 
se  reproduce  en  la  regi6n  norte  de  Chile  entre  los  grados  19  y  30  de  latitud; 
los  valles  de  San  Joaqufn  y  Sacramento  tienen  su  gemelo  en  el  gran  valle 
central  de  Chile  y  sus  ramales  entre  los  grados  30  y  38,  y  por  fin  el  norte 
de  California  y  Oregon,  la  tierra  de  los  bosques,  de  las  manzanas  y  peras,  y 
de  las  papas,  se  vuelve  a  encontrar  entre  los  grados  38  y  48  de  latitud  sur  en 
Chile. 

Siendo  parientes  tan  pr6ximos,  en  sltuacion  gcogrdfica,  clima  y  i>roductos, 
es  ya  tiempo  que  nuestros  amigos  de  California  dejen  de  ignorarnos  y  pien.sen 
en  interesarse,  para  completer  el  parecido  que  nos  (WO  la  naturaleza,  en 
ayudarnos  a  hacer  de  Chile  una  copla  completa  de  su  maravilloso  Kstado, 
Introduciendo  allf  sus  m^todos  de  trabajo  y  perfecclonados  slstemas  de  cnltlvo. 
El  californiano  deberfa  considerar  que  si  busca  el  mercado  europeo  tanto  le 
dan'i  dodicarse  a  la  agrlcultura  en  California  como  en  Chile,  porque  ambos 
pafses  estdn  o  estaran  econ6mica  y  geogrtlficamente  a  igual  distancia  de  Londres 
o  de  Hamburgo. 

No  est^  de  mAs  recordar  en  esta  ocasi6n  que  el  afio  1849,  muchos  chilenos 
fueron  a  California,  y  la  surtleron  de  viveres  y  semlllas.  Es  seguro  que 
algunas  de  las  especles  frutales  o  cercales  que  se  cultivan  todavfa  ahf,  vinleron 
entonces  de  Chile  habit^ndose  perdido  ol  origen  {]o  su  procedencia,  salva  respectn 
a  los  muy  conocidos  Chile  pepper  y  Cliile  beans. 

En  nuestro  pafs,  se  produce,  pues,  toda  clase  de  frutas,  a  excepci6n  de  las 
tropicales  indicadas,  y  gracias  a  una  favorable  comblimclon  de  clima  y  fer- 
tfiidad  de  suelos,  esas  frutas,  como  en  general  todos  los  productos  de  la  tierra, 
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son  (le  oxiiberante  culicind  y  sin  desear  hncer  comparaclones,  ijoiales  a  las 
niejores  del  mundo.  Puede  declrse  aun,  que  Ins  especies  iraportadas  a  Chile 
ganan  allf  en  calidad  y  sobrepasan  a  las  de  su  origen.  Por  esta  raz6n  el 
producto  chlleno  est^  (U*stinado  a  ser  apreclado  en  todos  los  niercados,  una 
vez  que  se  le  conozca  y  que  seAmos  capaces  de  enviarlo  culdadosamente  prepa- 
rad()  y  enibalado  y  a  preclo  razonable. 

Los  productos  secos  podrAn  venir  natural  men  te  en  toda  6poca,  y  tales  ser  fan, 
por  ejempio,  los  granos  en  general,  entre  los  cuales  la  cebada  cervecera,  la 
aveiia,  los  frijoles,  las  lentejas,  las  arvejas  y  otros  productos,  conio  nueces, 
duraznos  secos,  pasas,  mlel,  cera,  etc.,  que  son  ya  niuy  apreclados  en  el  mercado 
europeo  y  en  la  Argentina,  a  donde  va  por  ahora  nuestra  escasa  sobreproduc- 
cI6n. 

Potlrla  preseutiirse  una  larga  lista  de  productos  frescos  o  de  estaci6n  que 
podriin  tener  acoglda  en  los  mercados  de  Centro  y  Norte  Amoricu,  una  vez 
que  haya  las  facllldades  de  transporte  necesiirins.  Estos  tendrtin  In  pnrtlcu- 
laridad  <le  Uegar  a  estos  mercados  en  los  meses  en  que  ningiin  otro  pafs  del 
bemisferio  norte  y  muy  pocos  del  hemisferlo  sur,  los  proilucen.  En  efecto, 
nuestra  temporada  de  cosecbas  es,  para  la  naranja,  avocator  pear.  In  cbirl- 
nioya  u  otros.  do  agosto  a  sej)tionibre.  para  las  finitlllas,  las  guindas.  los  liigos, 
nueces,  y  productos  de  cbacarerfa,  de  octubre  a  abril ;  para  los  duraznos, 
damascos,  uvas,  melones,  etc.,  de  enero  a  abril,  y  para  las  manzanns,  perns, 
frijoles,  lentejas,  papas  y  cebollas  tardfas,  etc.,  de  febrero  a  mayo. 

Ku  consecnencia,  cuales(iiilern  de  estos  productf»s  que  pudicramos  mandar  en 
esa  (^poca  a  estos  nierca<los  de  Centro  y  Norte  America,  llegarfan  en  el  tlempo  de 
la  mayor  escasez  y  mayor  preclo  de  los  mlsmos.  Aun  respecto  de  algunos  de  ellos 
la  prueba  estA  ho<'ba,  y  con  ^xlto.  y  no  bay  niotivo  i>ara  creer  que  el  consumidor 
<le  esta  parte  de  America  -no  lia  de  darle  tambien  buena  acoglda  a  mucbos  otros, 
slempre  que  como  he  dicho,  lleguen  a  preclos  razonables,  sean  de  clase  superior 
y  vengan  bien  embalados  y  prcsentados.  Y  esto  me  Ueva  naturalmente  a  con- 
siderar  los  otros  dos  factores  <iue  son  IndisiK'nsables,  para  que  semejante  comer- 
clo  se  produzcn  ;  uno  es  la  existencia  del  flete  econ^mico  y  apropiado,  y  el  otro 
nuestra  capacldad  de  produccl(')n. 

Al  hablar  de  fletes  deber6  referirme  a  una  8ituaci6n  bipot^tlca  que  existirfn 
ahora  mismo  si  no  hubiera  guerra,  y  deberfa  agregar,  derrumbes  en  el  canal. 
Diffcll  es  prededr  cuAntos  aHos  pasarj^n  aun  d(si>u(^s  de  conclufda  Ui  guerra, 
para  que  se  estnblezca  d  c<»!isiderable  tnltico  en  cr)nii)etencia  que  estaba  pronto 
a  establecerse.  A  lo  mcnos  doce  compafifas  de  vapores  estnban  prepar^ndoso 
para  iniciar  su  carrera  entre  Valparaiso,  y  los  puertos  de  este  bemisferio  a 
trav^  del  canal. 

De  entre  ellas  ptnlremos  contar  ctmio  las  mfis  seguras,  la  Pacific  Steam  Navi- 
gation Co.,  Inglesa ;  la  Companfa  Sudnmericana  <le  Vapores,  chilena ;  la  Mer- 
chants' IJne,  la  Pacific  &  Atlantic  Line,  norteamerlcanas ;  la  Johnson  Line, 
danesa,  y  seglSn  sen  la  suerte  de  la  guerra,  y  sus  consecuencias,  la  Kosmos,  la 
Hamburg  Amerika,  nlemanas;  la  Austro-Americana,  austrlaca ;  y  en  fin,  otra 
italiana  y  otro  belgo-holandesa.  El  Canal  de  PanamA  iba  pues  a  resolver  de  un 
golpe  el  problema  de  fletes  entre  la  Costa  Occidental  de  Sud  America  y  los 
pafses  aniericanos  «1  norte  de  Chile. 

l^na  vez  que  las  cosas  se  normalicen  no  dudo  que  tendremos  vapores  rdpldos 
y  prepnrados  para  acarrenr  nuestros  distintos  productos  agrfcolas  a  estos 
mercados  a  fletes  razonables,  i>orque  si  las  dlversas  compafifas  de  vapores  no 
nos  lo  ofrecen,  el  Oobierno  de  Chile  se  los  procurarA  adoptando  la  polltlca 
coniercial  que  en  estos  liltlmos  tiempos  le  ha  estndo  constantemente  slendo 
solicltada  por  la  opinion  ptibllca  de  mi  pals. 
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La  compafifa  que  estar&  naturalmente  m&s  interesada  en  acarrear  nuestros 
productos  serft  la  chnena  que  he  mencionado,  la  cual  est&  esperando  aolo  que  e^ 
Gobierno  Ohileno,  adopte  clertas  medidas  respecto  al  comerclo  de  cabotaje 
nacional,  que  no  dudo  Ber&n  adoptadas  pronto,  para  ordenar  la  con8trucci6n  de 
cuatro  nuevoB  barcoB  de  7,000  y  10,000  toneladns  que  llegardn  precisamente 
a  New  York  y  en  14  dfas,  en  vez  de  los  20  que  dura  hoy  el  viaje.  Bsta  compafUa 
tiene  en  caja  el  dinero  suflclente  para  actuar  en  cualquier  momento. 

Habida  la  abundancia  de  fletes  postergada  ahora  por  la  guerra,  el  agricultor 
chileno  se  verd  naturalmente  estlmulado  a  aumentar  su  producci<5n.  Mientras 
m&s  bajo,  m&s  regular  y  aproplado  sea  el  flete,  mfis  barato  puede  Uegar  el  pro- 
ducto  a  estos  mercados,  m&a  fddl  colocaci6n  encontrar&  y  aumentarft  en  pro- 
porci6n  su  demanda,  la  que  servlr&  a  su  turno  de  espuela  para  el  agricultor 
chileno. 

EiSto  me  lleva  a  conslderar  el  tercer  factor  cuya  exlstencia  es  necesaria,  para 
que  la  apertura  del  Oanal  de  Panam&  produzca  algdn  efecto  en  la  distribuddn 
de  los  productos  agrfcolas,  y  por  lo  que  respecta  a  Chile  por  lo  menos.  Y  este 
tercer  factor,  es  el  estado  de  la  agricultura  chilena  y  la  capacidad  del  agri- 
cultor o  de  esa  agricultura  para  producir  artlculos  de  consumo  corriente  en 
estos  mercados,  de  primera  calidad,  en  cantidad  apreciable  y  constante  y  de 
preparacl<5n  y  presentaci^n  perfectas.  Es  decir,  es  la  exlstencia  del  artfculo 
mismo. 

Para  examinar  este  punto  necesito  hacer  ver  cu&l  es  el  estado  actual  y  el 
posible  desarrollo  futuro  de  la  agricultura  en  Chile. 

Estrechado  por  la  carencia  de  mercados  y  la  carestfa  de  los  fletes,  el  agricul- 
tor chileno  se  ha  limitado  en  general  a  producir  escasamente  para  el  consumo 
local.  Digo  en  general,  tomando  en  cuenta  que  en  el  comercio  de  productos  de  la 
tierra,  hemos  importado  por  muchos  afios,  alrededor  de  10  miUones  de  ddlares 
mfts  de  lo  que  hemos  exportado  de  los  mismos,  y  que  por  otra  parte  hemos  sido 
constantes  exportadores  de  ciertos  artfculos  agrfcolas. 

Ahora,  oprimidos  por  aquellas  circunstancias,  agricultores  y  hombres  de 
gobierno,  ban  estado  creyeudo  en  Chile,  que  la  Providencia  nos  tenia  destinados 
a  no  salir  Jamfts  de  semejante  situaci6n.  ^Con  qu^  objeto  producir  m&s  y  mejor 
si  no  hay  compradores  para  nuestro  producto,  ni  buques  en  qu6  acarrearlos? 
Para  qu^  preocuparse  en  organizar  la  agricultura  chilena  pobre  y  sin  hori- 
zon tes?  ^Para  qu6  establecer  un  Ministerio  de  Agricultura  que  procure  y  dirlja 
esa  organizaci6n?  ^No  tenemos  bastante  con  el  salitre  y  el  cobre?  Duele  con- 
fesarlo;  pero  Chile  no  ha  cometido  nunca  un  pecado  mayor  que  el  haber  des- 
atendido  su  m&s  constante  y  generosa  fuente  de  riqueza. 

La  falta  de  mercados  y  de  fletes  no  ban  sido  sino  inconvenientes  imaginarios 
de  hecho,  porque  nos  ban  sobrado  recursos  antes  para  procurarnos  de  una 
manera  o  de  otra  los  fletes  econ6micos  hacia  Buropa  y  el  Atl&ntico,  y  con 
mediana  diligencia,  habrfamos  abierto  nuevos  mercados  o  ensanchado  al  menos 
los  existentes.  Aun  sin  el  Canal  de  Panam&  que  b61o  ahora  nos  abre  nuevos 
horizontes,  nosotros  podrfamos,  si  hubi^ramos  procedido  sabiamente,  haber 
estado  exportando  a  las  costas  del  Atl&ntico  Sudamericano,  y  a  Europa  cincuenta 
o  cien  millones  de  ddlares  de  productos  agrfcolas  al  afio,  y  digo  esto  con  m&s 
confianza  ahora  que  he  estado  observando  el  producto  agrfcola  de  Estados 
Unidos  y  el  que  viene  aquf  de  todos  los  pafses  de  la  tierra. 

"Si  se  dedicaran  siquiera  a  producir  frijoles,"  decfa  Mr.  Koebel  en  su  tiltimo 
libro  sobre  Chile,  •*podrfan  exportar  de  ellos  por  valor  de  muchos  millones,"  Y 
tal  vez  tuviera  raz6n  ese  autor  ingl^,  porque  el  frijol  chileno  es  tal  vez  el 
mejor  del  mundo,  y  slendo  este  uno  de  los  m&s  fuertes  alimentos.  despu^  de  la 
came,  el  mundo  consumlrfa  todos  nuestros  frijoles. 
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Tal  vez  no  es  moy  conocido  el  hecho  de  que  la  papa  es  originaria,  de 
Chile;  a  si  por  lo  menos  lo  asegiira  Darwin.  Otros  ban  dicho  qne  el  descubri- 
miento  de  la  papa  ba  permitido  on  anmento  de  200  millones  en  la  poblacl6n  del 
mondo.  Sea  de  esto  lo  que  fnere,  el  becbo  es  qne  en  Chile,  aunque  muy  frecnen* 
temente  se  obtienen  cosechas  de  ese  tnb^rcnlo,  por  nn  valor  doe  o  tres  veces 
mayor  que  el  de  la  tierra  en  que  se  ha  cultivado,  ha  babido  ocaslones  en  que 
bemos  importado  papas  de  Alemania.  Producimos  las  frutas  m&s  dellciosas  del 
mundo,  pero  hasta  la  fecha  no  sabemos  como  preservarlas  de  las  enfermedades 
ni  como  empaquetarlas  nl  c6mo  nl  d6nde  venderlaa. 

No  hay  tierra  en  Sud  America  igual  a  la  del  Sur  de  Chile  para  la  industria 
del  cerdo  y  de  la  lecherfa.  Sin  embargo,  importamos  Jamones  y  tocino  de 
California  y  leche  condensada  y  quesos  de  Europa.  En  Chile  estA  tamblto  el 
paralso  de  las  gallinas  y  sin  embargo  los  huevos  valen  allf  a  veces  mfls  que  en 
Nueva  York.  Producimos  los  mejores  vinos  de  toda  America,  pero  por  desgrada 
los  consumimos  nosotros  mismos  por  falta  de  compradores  que  no  hemos  querido 
o  no  hemos  sabido  buscar.  Hace  cincuenta  afios  surtfamos  de  harina  a  California, 
Perd  y  Argentina.  Hoy  la  estamos  importando  por  valor  de  un  milldn  de 
libras  esterlinas. 
Ahora  £cu&l  es  la  causa  de  tan  extrafio  estado  de  cosas  y  c6mo  remediarlo? 
En  nuestro  caso,  en  Chile,  ocurre  que  poseemos  buena  y  abundante  tierra, 
inmejorable  clima,  agua  en  abundancia  en  nuestras  cordiUeras,  buena  materia 
prima  de  agricultor,  productos  exquisitos  y,  en  fin,  mercado  interior,  y  no 
lejanos  ni  diffciles  mercados  exteriores,  y  sin  embargo,  no  prodijcimos  lo 
bastante  para  nuestro  propio  consumo.  Denuncio  este  hecho  porque  lo 
considero  cientfflcamente  interesante  para  los  hombres  de  estudio,  y  porque 
creo  que  haga  m&s  bien  a  mi  pals,  que  en  otras  cosas  ha  ido  a  la  cabeza  de 
la  civilizaci6n  sudamericana,  si  declaro  con  franqueza  nuestra  situacidn,  justa- 
niente  con  el  inters  de  procurarle  un  pronto  remedio. 

La  verdad  es  que  no  hemos  dado  a  la  producci6n  y  a  su  comercio  la  im- 
portancia  dehida.  He  dicho  que  hasta  ahora  hemos  tenldo  de  hecho  abierto 
el  mercado  de  Europa  y  del  AtlAntico,  y  habrlamos  podido  obteoer  ^  flete 
econ6mico  hacfa  esos  mercados  con  un  sacrifido  relativamente  pequefio.  Como 
el  flete  alto  ha  limitado  la  exportaci6n,  hemos  producido  poco  y  por  lo  tanto 
caro.  Mediante  esta  situad6n  y  la  f^lta  de  adopd6n  de  los  modemos  m^todos 
de  producddn  y  de  comercio,  la  mayor  parte  del  f^to  del  agricultor  se  ha 
despilfarrado  indtilmente  y  se  lo  ha  llevado  el  intermediarlo  y  el  flete.  Las 
organizadones  de  ventas  nos  son  casi  desconocidas,  porque  tenemos  poco 
eiq^lrltii  de  asodaddn,  Algonas  veces  nueetros  productos  se  ban  desacreditado 
en  el  extranjero  por  su  mala  pr^>araddn  o  envase,  cosa  que  podrla  evitar 
el  control  del  Gobierno  antes  de  que  el  artfculo  sea  embarcado.  Nos  falta, 
por  encima  de  todo,  la  entidnd  en  el  Gobierno.  que  en  los  Estados  Unidos  se 
llama  Departamento  de  Agricultura  que  ilustra,  dirlge  al  agricultor  y  busca 
nuevos  horizontes  a  la  Agricultura,  y  nos  falta  el  Departamento  del  Comerdo, 
que  se  ocupa  allA^  en  ensefiar  a  comerdar  el  producto  y  en  busca rle  nuevo 
mercado. 

Creo  y  espero  que  uno  de  los  m&s  Inmediatos  efectoe  de  la  apertura  del  Canal 
de  Panam&  pueda  llegar  a  ser  Justamente,  en  lo  que  hace  a  Chile,  estimular 
la  creaci<5n  misma  del  producto,  abriendo  nuevos  horizontes,  no  sdlo  al  pro- 
ducto mismo,  sino,  antes  que  todo,  a  los  hombres  de  una  y  otra  8ecd6n  del 
Continente  Americano,  los  prlndpales  fbctores  de  producci6n.  Los  norteamerl- 
canos  ver&n  lo  que  allA  nos  falta  y  las  espl^ndidas  oportunidades  que  les  podemos 
ofrecer  en  los  palses  del  otro  lado  del  canal  para  la  aplicad6n  de  sus  mag- 
nfficas  condiciones  de  organizaci6n,  de  trabajo,  pare  sus  maquinarias  y  sus 
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m^todos;  los  de  allA  nos  habremos  aproxlmado  \o  bastante  para  venir  a 
uprender  aquf,  c6mo  este  pueblo  estd  desiirroUando  la  agricultura  a  su  mds 
alto  grado  de  perfecci<3n  y  c<^mo,  en  medio  de  la  agitaddn  de  sn  vida  industrial 
y  comerclal,  no  pierde  de  vista  la  profunda  mAxlma  del  fundador  de  esta 
gran  Repiiblica,  "  La  ngricultura  e.s  la  nifts  sana  y  la  m6s  noble  ocupaci6n 
del  hombre." 

liesumiendo  lo  dicho,  para  que  la  apertura  del  Canal  de  Punamd  tengii  algtin 
objeto  para  nosotros  en  lo  que  se  relaciona  con  los  productos  agrfcolas,  es 
necesario  que  coincidan  tres  circunstanclas,  que  hay  que  crear:  que  nuestros 
primos  de  este  lado  del  canal  consuman  nuestros  productos,  que  haya  fletes 
razonables  para  ellos,  y  que  nosotros  los  produzcamos  en  calidad,  precio  y 
cantidad  convenlentes.  I^o  primero  estarfa  en  parte  en  manos  de  los  norte- 
americanos ;  lo  segundo,  quedarfa  entregado  a  la  competencia  llbre  o  al  esfuerzo 
de  los  Gobiernos,  y  lo  tercero  deberfa  correr  de  cuenta  nuestra ;  pero  las 
tres  cosas  son  reallzables.  Se  acaba  de  inlclar  en  mi  pafs  un  nuevo  Oobierno 
que  trae  por  bandera  la  organizaci(^n  de  la  agricultura  naoional  y  el  estfniulo 
a  la  produccl5n  agrfcola  y  a  su  exportaci^n. 

Espero  que  esta  vez  sea  esto  una  realldad.  Mlentras  m^s  pro<luzcamos  y 
rads  nos  compren  en  el  mercado  de  Norte  America,  mds  dinero  tendremos 
con  que  comprar  a  nuestro  turno  sus  prinluctos  y  mfts  fttll  habrft  sldo  para 
todos  la  apertura  del  Canal  de  Panamd. 

Camblaremos  por  la  misma  vfa  nuestros  divei'sos  productos  agrfcolas.  Nos- 
otros soyios  compradorey  de  toda  clnse  de  productos  tropicales,  y  en  ^pocas 
de  escasez,  en  nuestro  invierno,  de  nuichos  de  los  productos  de  los  Estados 
TTnidos,  quo  entonces  ostdn  en  el  tionqw  de  la  abundancia. 

I.a  exp()rtaci6n  de  los  productos  agrfcolas  de  este  pafs  a  Chile  irritard  hasta 
<*ierto  punto  a  nuestros  agrlcultores,  pero  los  estinndard  a  aumentar,  a  per- 
feccionar  y  a  abaratar  su  proilucei6n. 

Pensaremos  entonces  en  hacer  uso  de  los  dep<3sltos  frigorfficos,  que  aiin 
no  los  tenemos  ni  en  los  pueblos  interiores,  ni  en  los  puertos,  ni  tampoco  el 
earro  frigorffico  forma  parte  del  material  ro<lante  de  nuestros  ferrocarriles. 
Kstimularemos  tambi^n  a  las  compaflfas  de  navegaci(5n  a  que  los  establezcan 
en  algunoB  de  sus  vapores. 

Aprenderemos  a  criar  cerdos  econ6micamente,  y  en  grande  escala ;  pra<*- 
ticaremos  el  arte  y  la  ciencia  de  la  lecherfa  moderna ;  criaremos  razas  de  alta 
produccl6n ;  imitaremos  a  los  hacendados  de  Peteluma,  en  California,  en  su 
habilidad  en  la  crianza  de  galllnas,  y  a  los  fruteros  del  mismo  Kstado  en  sus 
perfeccionamientos  en  la  producci6n,  embalaje  y  comerclo  de  las  frutas. 

La  competencia  de  los  Estados  Unidos  por  medio  del  Canal  de  Panama, 
nos  obligard  a  progresar.  Y  si  no  lo  hacemos  nosotros  y  aunque  lo  hagamos, 
presento  esta  oportunidad  al  hacendado  mlsnio  de  Estados  Unidos.  al  capital Ista 
y  al  hombre  de  empresa. 

Chile  tiene  las  ratsmas  posibilidades  agrfcolas  de  California,  pero  su  dosa- 
rroUo  agrfcola  estd  al  nivel  del  que  tuvo  California  30  6  40  afios  atrds.  Chile 
estd  por  vfa  del  Canal  de  Panamd,  mds  cerca  que  California  de  Europa  y 
del  Este  de  Estados  Unidos.  Valparaiso,  nuestro  puerto  principal  en  la  region 
agrfcola,  estd  de  Nueva  York  y  Liverpool  600  mlllas  mds  cerca  que  San 
Francisco. 

En  Chile  hay  donde  invertir  trescientos  millones  de  d<51ares  en  el  desarrollo 
de  la  agricultura  e  industria  anexas  con  mucho  mds  margen  de  beneficlo  que 
en  cualquiera  parte  de  los  Estados  Unidos. 

Solamente  en  obra  de  irrlgacl6n  necesltamos  invertir  pronto  sesenta  millones 
de  d6lares.     Necesltamos   Irrlgar   nuevas   tierras  para   destinnrlas   princliml- 
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niente  a  la  crianza  de  ganado  del  que  somos  importadores  por  varies  millones 
de  d61ares. 

Atln  no  hemos  comenzado  nosotros  a  subdlvidlr  las  tlerras.  Eii  el  luismo 
pafs  tenemos  colonos  que  comprarfan  uno  o  dos  millones  de  acres  en  lotes  de 
10  a  100  acres.  La  propiedad  estA  dividida  en  setenta  mil  liaciendas,  al  paso 
que  la  de  California,  con  mucho  menos  iM)blaci6n  rural  que  Chile  lo  estd  en 
cerca  de  doscientas  mil.  Padeceraos  del  mal  del  Intifundio  con  todas  sus 
consecuenclas  economicas  y  sociales. 

lie  aquf  otra  oportunidad  para  el  promoter  y  capltalista  amerioano  que 
sabe  muy  blen  di»sarrollar  el  negooio  de  la  8ub<livisi6n  de  la  propiedad. 

Otros  hombres  lum  callficado  ya  a  la  region  agrfcoia  de  Chile,  como  la  mds 
jlnteresante  de  Sud  America  para  hacer  de  ella  una  i)ermanente  resldencia. 
En  ninguna  otra,  en  efecto,  se  encuentran  reunidas  tantas  circunstancias  que 
hagan  la  vida  agradable  y  el  trabajo  fructffero.  Delicloso  clima,  tierra 
f^rtil,  hermoso  escenario,  cerca  en  todas  partes  del  mar,  varledad  Infinlta 
de  producciones,  baratura  de  la  vida,  medio  civillzado  y  paclfico,  leyes  pro- 
tectoras,  y  en  fin,  nada  de  mosqultos,  serpientes,  fiebres,  ni  otras  molestlas 
tropical  es. 

Termlno  invocando  la  ayuda  de  los  Departamentos  de  Agiicultura  y  Co- 
mercio  de  Estados  Unldos  en  la  tarea  que  ahora  nos  hemos  propuesto  de 
reorganizar  la  agricultura  chllena.  El  aumento  de  nuestra  produccl6n  ex- 
portable significa  en  iSltimo  termlno  llraitar  la  carestfa  de  la  vida  de  los  pafses 
compradores  nuestros,  provey^ndoles  oportunamente  de  artfculos  de  primera 
necesidad  en  los  momentos  de  su  carestfa  y  escasez;  signlftca  la  provisi6n 
a  Estados  Unidos  de  materias  prlraas  para  sus  industrias  y  el  aumento  de 
la  riqueza  general  en  Chile,  que  acrecentarft  nuestro  poder  comprador  de 
manufacturas  amerlcanas.  Estados  Unidos  debe  interesarse  en  el  aumento 
de  la  riqueza  panamericana. 

Al  hablar  de  los  efectos  de  la  apertura  del  Canal  de  PanamA  no  he  podido 
menos  de  entrar  en  estas  consideraciones  generales  que  se  refleren  mds  blen  a 
la  producci6n  que  al  comercio  mlsmo.  Sin  producci<5n  la  palabra  comercio 
no  tiene  ningiSn  sentldo.  Bl  Canal  de  Panamd  no  se  ha  hecho  tampoco  para  que 
pa  sen  por  ^l  los  buques  vacios. 


THE  EFFECTIVE  USE  OF  THE  PANAMA  CANAL  IN  THE  DISTRI- 
BUTION OF  PRODUCTS. 

By  CHARLES  J.  BUANI), 
Chief,  Office  of  Marketn  and  Rural  Organization,  United  States  Department  of 

Agriculture, 

Two,  from  our  merely  human  standpoint,  unpreventable  occurrences  have 
made  impossible  up  to  now  a  thorough  test  of  the  economic  importance  of  the 
Panama  Canal.  The  first  of  these  is  the  Euroi)ean  war,  with  all  of  the  abnor- 
maltles  of  trade  and  commerce  that  it  has  superinduced ;  the  second,  the  several 
slides  that  have  occurred,  due  to  nature's  attempt  to  restore  a  physical  equili- 
brium of  the  earth's  crust,  which  have  interrupted  traffic  for  varying  periods. 

A  comparison  of  canal  traffic  during  the  12  months  from  October,  1914,  to 
September,  1915,  inclusive.  Is  afforded  by  the  tabulation  given  below.  As  a 
serious  slide  closed  the  canal  on  September  18,  the  figures  for  that  month 
represent  only  a  little  more  than  a  half  month's  business. 
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Month. 


Atlantic-Pacific. 


Caigo. 


Paciflo-Atlantlo. 


VeMeli.     Oaiso. 


TotaL 


VmmIb.     Caiso. 


October 

Noyomber 

D«oomber 

January 

February 

Martsh..: 

iS'^.•:::::::::::•.::::: 

June 

July 

August 

September^ 

Total 


Tonu. 
168,080 
306,610 
170,336 


906,062 
160,067 
217,447 
237,364 
246,534 
320,610 
816,773 
240,119 
181,380 


Tont. 
258,288 
242,291 
2n,219 


240,925 
276,078 
417,610 
285,457 
332,174 
282,561 
388,606 
326,218 
274,087 


06 
92 

137 
119 
142 
143 
170 
161 
100 


Tong, 
421,867 
448,801 
450,454 


449,007 
427,005 
635.067 
522,841 
578,706 
603,  UB 
705,460 
575,337 
456,317 


721 


2,682,130 


717    3,591,464 


1,438 


6,273,6 


With  only  a  moderate  growth  in  cargo  tonnage,  when  both  of  the  present 
difficulties  shall  have  become  things  of  the  past,  the  monthly  traffic  tlirough  the 
canal  may  readily  reach  1,000,000  cargo  tons  per  month.  Who  can  tell  but 
that  in  10  years  It  will  exceed  this  figure?  Already  during  July,  1915.  It  ex- 
ceeded 700,000  tons. 

So  far  as  it  bears  on  commercial  Intercourse  between  North  and  South 
America,  the  use  of  the  canal  contemplates  the  transportation  of  products  from 
the  east  coast  of  North  America  to  the  west  const  of  Stmih  .Vnierica  and  vice 
versa,  and  from  the  east  coast  of  South  America  to  the  west  coast  of  North 
America  and  the  reverse.  This  does  not  necessarily  mean  return  cargoes  direct, 
as  the  canal  offers  a  wide  range  of  choice  In  new  traffic  routes,  which  as  they 
become  organised  will  minimize  the  economic  waste  due  to  long  Journeys  in 
ballast 

The  possible  savings  in  expense  due  to  reduced  mileage  and  shortened  time 
are  indicated  sufficiently  by  three  examples :  San  Francisco  and  New  York  are 
brought  7,878  nautical  miles  nearer  to  each  other  than  by  way  of  the  Straits  ot 
Magellan,  the  difference  between  13,135  and  5,262.  (It  Is  to  be  remembered 
that  a  nautical  mile  is  a  little  more  than  800  feet  longer  than  our  statute  mile. ) 
So  the  saving  Is  about  three  times  the  distance  from  New  York  to  San  Francisco 
by  rail.  A  10-knot  per  hour  steamship  makes  the  trip  in  22  days,  as  against  55 
days  via  the  Horn. 

The  distance  saved  from  Iqulque,  one  of  the  great  Chilean  poits  from  which 
the  nitrates  so  Important  to  our  agriculture  are  obtained,  is  4,139  miles. 

The  most  pronounced  savings  are  from  eastern  North  America  to  western 
South  America.  San  Francisco  Is  somewhat  nearer  Buenos  Aires  via  Oap€ 
Horn  than  by  way  of  the  canal,  but  Rio  de  Janeiro  is  824  miles  nearer  via  the 
canal ;  Pernambuco,  3,000  miles ;  and  Para,  5,210. 

How  shall  the  latest  possibilities  thus  expressed  be  mobilized?  That  there  Is 
ample  opportunity  may  be  Illustrated  by  the  facts  regarding  a  single  relatively 
minor  agricultural  product — ^prunes.  According  to  a  statement  published  re- 
cently the  United  States  exported  In  1913  118,000,000  pounds  of  prunes,  valued 
at  over  $6,500,000.  Only  about  $14,000  worth  went  to  the  whole  of  South 
America,  though  over  a  quarter  of  a  million  dollars*  worth  of  the  fruit  Is  Im- 
ported annually.  The  facts  with  reference  to  dried  peaches  and  apricots  are 
equally  significant  In  1914  we  shipped  only  $7,676  worth  of  the  former  and 
$9,806  worth  of  the  latter  to  South  America.  That  our  Central  and  South 
American  friends  have  in  a  similar  measure  neglected  to  exploit  the  oppor* 
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tunities  offered  by  the  United  States  as  an  outlet  for  their  surplus  production 
is  no  doubt  also  very  true. 

The  canal  was  opened  on  August  15,  1914.  From  that  date  to  September  18, 
1915,  a  total  of  1,519  vessels,  carrying  6,706,915  cargo  tons,  passed  over  the 
route.  In  order  of  importance  the  commodities  that  headed  the  list  at  the 
dose  of  the  fiscal  year  June  80,  1915,  were  nitrates,  sugar,  coal,  r^ned  pe- 
troleum, wheat,  and  barley.  Three  of  the  six  are  agricultural  products  and  a 
fourth,  nitrates,  finds  its  greatest  use  in  agriculture. 

The  volume  and  direction  of  movement  of  the  agricultural  commodities  is  of 
more  than  passing  interest 
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Some  reference  to  the  importance  of  the  canal  in  affecting  distribution  from 
the  Western  to  the  E2astem  Hemisphere  is  warranted.  Before  the  opening  of 
the  canal  the  Pacific  coast's  greatest  outlet  for  grain  and  flour  was  the  Orient. 
This  business  has  been  interfered  with  of  late  owing  to  the  lower  freight  rates 
which  it  has  been  able  to  command  for  wheat  and  flour.  This  has  tended  to 
throw  the  oriental  market  more  into  the  hands  of  Australia  as  a  supply  depot 
Before  the  opening  of  the  canal  practically  all  of  the  grain  In  the  far  North- 
west was  handled  in  bags,  but  since  its  opening  improved  methods  of  handling 
grain  have  found  their  way  into  the  trade  and  the  use  of  bags  gradually  is 
being  eliminated.  This  is  a  fortunate  result  for  the  farmers,  as  the  cost  of 
sacking  has  been  increasing  during  late  years  and  indications  are  that  it  will 
remain  on  a  relatively  high  basis.  Large  quantities  of  barley  are  shipped 
annually  from  the  Pacific  coast  to  the  Atlantic  seaboard  and  Europe.  Hundreds 
of  thousands  of  dollars  will  be  saved  annually  in  freight  rates  on  this  grain. 
California  barley  is  in  excellent  demand  in  European  markets.  In  September, 
1915,  the  rate  on  barley  from  San  Francisco  to  New  York  was  45  cents  per 
hundred  pounds.  The  rail  rate  between  these  points  was  81.8  cents  per  hun- 
dred pounds. 

The  i^anama  Canal  has  important  potentialities  in  the  movement  of  the  applo 
crop  of  the  Northwest  This  rate  provides  through  traffic  facilities  so  that 
fruit  can  be  shipped  without  transfer  to  many  export  centers  at  much  less 
expense  than  In  the  past  by  rail.  After  sufficient  time  has  elapsed  for  the 
dev^opment  of  the  facilities  offered  by  the  canal,  a  reduction  in  price  to  east- 
ern and  European  consumers  should  be  possible.  From  the  standpoint  of  the 
western  apple  crop,  the  canal  should  also  facilitate  the  opening  of  markets  in 
the  Atlantic  South  American  countries,  where  unusual  opportunities  to  de- 
velop markets  in  American  fmits  and  vegetables  are  believed  to  exist  In  so  far 
as  the  facilitation  of  agricultural  distribution  is  concerned,  the  western  coasts 
of  the  continent  probably  will  be  the  chief  beneficiaries. 

The  dried-fruit  industry  of  our  Pacific  territory  should  benefit  particularly. 
The  principal  outlet  for  this  class  of  products  during  the  past  has  been  in 
Europe.  During  1912  and  1918  more  than  one-half  of  the  dried  fruits  ihto- 
duced  were  exported.  The  following  figures  show  the  exports  for  dried  fruits 
during  1913:   Germany,  49,000,000  pounds;  Netherlands,  10,500,000  pounds; 
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Belgium,  6,300,000  pounds;  Denmark,  8,750,000  pounds;  France,  12,000,000; 
Canada,  11,000,000;  and  Great  Britain,  8,500,000  pounds.  Our  exports  on  dried 
apricots  readied  the  amount  of  16,000,000  pounds  in  1911,  Great  Britain  tak- 
ing 5,000,000  pounds  and  Germany  3,000,000  pounda  To  show  the  rate  at 
which  the  dried-fruit  industry  is  increasing,  in  1908  California  produced  145,000 
tons  of  cured  fruit ;  in  1912,  259,000  tons.  In  1895  California  produced  65,000 
pounds  of  prunes,  while  in  1912  she  produced  205,000,000  pounds.  Inasmuch 
as  the  principal  outlet  for  dried  fruits  is  the  European*  market,  it  can  be  seen 
that  there  is  an  excellent  opportunity  for  opening  new  markets  by  use  of  the 
Panama  Canal  and  in  effecting  a  saving  to  consumers  and  a  reiluctlon  in  freight 
rates  and  even  larger  profits  to  the  producers,  which  will  tend  to  develop  this 
Industry  ou  a  larger  scale  than  it  has  been  enjoying  in  the  past 

The  rate  from  the  Pacific  coast  to  New  York  City  on  canned  goods  via  the 
Panama  Canal  is  30  cents  per  hundredweight,  as  against  85  cents  by  rail.  The 
rate  on  dried  fruit  is  40  cents,  as  against  $1  by  rail.  There  is  a  saving  of  one- 
half  over  the  old  rail  and  steamer  rate  to  European  points  for  direct  shipments 
through  the  canal.  To  show  the  type  of  cargoes  which  are  leaving  the  Pacific 
roast,  it  is  note<l  that  on  August  17  a  sailing  vessel  left  San  Francisco  for 
Sweden  with  a  cargo  of  3,137,551  pounds  of  beans.  A  cargo  also  left  for 
I^ondon  by  steamer  of  44,000  pounds  of  apricot  pits,  103,176  pounds  of  canned 
goods,  908,000  pounds  of  dried  apricots,  16,250  pounds  of  peaches,  803,900  pounds 
of  raisins,  and  1,460  cases  of  honey.  On  August  21,  2,678  cases  of  canned 
goods,  999,575  pounds  of  dried  apricots,  and  908,387  pounds  of  dried  prnoeB 
comprised  a  cargo  which  was  routed  for  England. 

The  pnst  10  (lays  have  been  filled  with  programs  of  great  length  and  interest. 
Hence  we  are  all  somewhat  surfeited.  Therefore,  I  will  conle  abruptly  to  a 
brief  topical  statement  of  the  factors  that  must  have  definite  attention  if  eflfec- 
tive  use  is  to  be  made  of  the  canal  In  the  distrit)ution  of  both  perishable  and  non- 
perishable  products. 

It  is  taken  for  granted  that  the  waterway  will  be  kept  open  and  free  from 
physical  obstructions.  What  has  been  accomplished  In  the  construction  and 
operation  of  the  canal  is  a  marvel  of  efliciency.  In  due  time  the  slide  dlfllculty 
will  be  removed.  We  must  not  blame  the  engineers  because  nature  works  out 
Its  laws  in  the  normal  way.  Then  the  mechanical  equipment  must  be  kept  in 
efficient  working*  order  and  there  must  be  no  unnecessary  restrictions,  legal  or 
otherwise,  which  would  cause  unnecessary  delays  or  hamper  the  free  use  of 
the  canal. 

1.  The  canal  tolls  must  be  kept  on  a  reasonable  basis.  That  this  will  be  done 
is  indicateil  by  the  practical,  scientific  way  by  means  of  which  the  schedule  of 
charges  established  by  Executive  order  of  the  President  was  determined.  The 
system  of  tolls  is  simplicity  itself.  Loaded  commercial  vessels  pay  $1.20  per  100 
cubic  feet  or  per  canal  ton,  plus  a  like  amount  per  100  cubic  feet  of  deck  load. 
The  usual  tonnage  rate  Is  from  two  to  two  and  one-half  times  as  great  as  this. 
Vessels  In  ballast  pay  72  cents  per  100  cubic  feet. 

2.  The  United  States  should  take  at  once  such  steps,  In  keeping  with  the 
genius  of  American  Institutions,  as  may  be  found  necessary  to  bring  about  the 
building  up  of  an  adequate  merchant  marine.  If  private  enterprises  feel  the 
undertaking  Is  too  diflftcult,  expensive,  or  doubtful,  the  Government  itself  should 
initiate  the  work  in  such  manner  as  experts  may  determine  to  be  best  to  ac- 
complish the  desired  ends.  These  include  enough  American  bottoms,  and  I  mean 
both  South  and  North  American,  so  that  we  will  have  reasonable  ocean  freight 
rates,  regular  sailings,  with  frequent  service,  well-selected  routings  suited  to 
particular  products,  and  so  that  we  will  at  all  times  be  relatively  independent 
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of  the  merchant  fields  of  other  nations  whose  use  either  may  be  denied  us 
on  short  notice  or  may  be  enjoyed  only  at  prohibitive  rates.  The  other  coun- 
tries of  Pan  America  also  may  be  able  to  take  steps  that  will  encourage  and 
assist  toward  the  building  of  an  adequate  merchant  marine  for  the  normal 
needs  of  the  Western  Hemisphere. 

3.  The  transcontinental  railroads  of  the  United  States  must  not  be  given, 
either  by  legislation  or  otherwise,  privileges  or  advantages  that  can  be  used 
detrimentally  in  competition  with  the  canal.  This  is  said  in  no  spirit  of  un- 
friendliness toward  the  railroads,  whose  part  in  the  upbuilding  of  our  countries 
has  been  indispensable.  Their  proper  interests  must  be  safeguarded  and  they 
should  receive  Just  treatment  but  not  preferential  treatment  at  the  expense  of 
the  people. 

4.  For  their  mutual  benefit  the  Pan  American  countries  should  encourage 
the  interchange  of  commodities  between  each  other  in  the  transportation  of 
which  the  canal  can  be  used  to  greatest  advantage.  Many  other  factors  will 
require  attention  If  the  effective  use  of  the  canal  is  to  be  attained.  To  men- 
tion only  one  type  of  activity  by  way  of  illustration  there  must  be  experimental 
determinations  under  controlled  conditions  of  the  refrigeration  or  ventilation 
requirements  of  different  products  to  minimize  loss  during  the  pioneering  period, 
efficient  refrigeration  and  ventilation  stowage  must  be  constructed  upon  the 
vessels  plying  the  canal,  and  if  transfers  of  perishable  products  are  involved 
at  certain  points  cold  storage  transfer  plants  may  be  required. 

With  these  suggestions  I  will  dose,  expressing  the  earnest  hq;>e  that  inter- 
American  trade  and  mutual  understanding  may  grow  to  their  fullest  extent. 
The  subject  under  consideration  is  a  large  and  difficult  one,  worthy  of  far  more 
time  and  greater  ability  than  I  have  been  able  to  bring  to  it 

Adjournment  of  subsection  7  of  Section  nL 
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SESSION  OF  SUBSECTION  5  OF  SECTION  m.' 

Bureau  op  Animal  Industbt, 

Depabtment  of  Agricui/turb, 
TKvTBday  morning^  JwMuary  6^  1916. 

Chairman,  George  M.  Bomhell. 
General  topic: 

Fan  American  Theme:  **An  Vniform  Beffolatlons  Feasible  Amon« 
the  Biif erent  American  Oonntriea  for  the  Prevention  of  the  Introduc- 
tion and  DiflBemination  of  Diseases  of  AnimalsP    The  Prevention  and 
Eradication  of  Destructive  Diseases  of  Aniamls.'' 
The  session  was  called  to  order  at  9.80  o'clock  by  the  chairman. 
Papers  presented : 

Gonyenci6n  intemacional  Americana  de  policia  veterinaria,  by 
Jos6  Le6n  Su&rez. 

Es  f actible  la  reglamentaci6n  unif orme  entre  los  diferentes  pafses 
Americanos  para  la  preyenci6n  de  la  introducci6n  y  propagaci6n 
de  las  enfermedades  de  los  animales?  Prevencion  y  extinci6n  de 
las  enfermedades  que  deizman  a  los  animales.  Papers  by :  Francisco 
Etchegoyen,  Rafael  Munoz  Ximfnez,  Julio  Besnard,  and  A.  D. 
Melvin. 


CONYENCldN  INTERNACIONAL  AMERICANA  DB  POUCfA  VETERI- 
NARIA— POSIBIUDAD  DB  AJUSTARLA  EN  DBTERMINADAS  CON- 

DiaONES. 

Per  JOSfl  LBON  SUAREZ, 

Profesor  de  la  Universidad  Nacional  de  Buenos  Aires, 
fb6logo. 

Este  asunto  fu^  propuesto  per  primera  vez  por  mf  en  el  Oongreso  Gientlflco 
Intemacional  Americano  de  1910,  reunido  en  Bnenos  Aires,  segdn  pnede  verse 
en  las  actas  respectivas  (sesiiin  del  10  de  Julio  de  1910). 

Posteriormente  se  hiso  prictlca  esta  idea  en  la  Oonvenci6n  Intemacional 
de  Policfa  Veterinaria,  reunida  en  Montevideo  en  mayo  de  1912  y  celebrada 
entre  las  Reptlblicas  Argentina,  Brasil,  Chile,  Paraguay  y  Uruguay. 

Por  el  inters  que  tiene  esta  Convenci6n,  que  creo  es  la  primera  en  su  gfyneto 
que  se  haya  celebrado  y,  desde  lu^o,  la  primera  en  el  nuevo  mundo,  acom- 

1  There  was  no  stenographic  report  of  this  meeting. 
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pafio  en  forma  de  **  ap^ndice  *'  el  texto  de  la  misma,  que  puede  servir  de  pauta 
para  una  semejante,  extensiva  a  todos  los  pafses  americanoB. 

CopiamoB,  tambi^n,  en  el  aptodice,  precediendo  a  esa  conveDcl6n,  algnnos 
p&rrafos  de  la  exposicidn  del  ex-Mlnistro  de  Relaciones  Exteriores  y  Culto, 
Dr.  Ernesto  Bosch,  porque  demnestran  el  concepto  que  ese  acto  mereci<}  del 
Gobiemo  Argentine  y  hacen  constar  (sin  duda,  demasiado  amablemente),  mi 
participaciiin  en  el  mismo.  (Vtose  la  *'Memoria  de  Relaciones  Exteriores  y 
Culto  **  correspondiente  al  afio  1911-12,  p&ginas  xvil  a  xx.) 

La  cuestiiin  de  la  posibilidad  de  establecer  una  "  reglamentaci6n  "  uniforme 
entre  los  diferentes  paises  americanos  para  la  prevencidn  de  la  introducci6n 
y  propagaci6n  de  las  enfermedades  de  los  animales  est&  pues,  de  hecho,  positiva- 
mente  resuelta  por  el  antecedente  recordado. 

(Esta  convencidn  no  ha  entrado  todavia  en  vigor  por  no  haber  sido  rati- 
ficada  por  todos  los  contratantes,  pero  lo  ha  sido  por  algunos.) 

La  posibilidad  de  una  reglamentaci6n  uniforme  debe  entenderse  en  un 
sentido  relativo  y  precise. 

No  es  posible  reglamentar  circunstanciadamente  y  de  una  manera  uniforme 
todas  las  medidas  de  policfa  sanitaria  veterinaria;  86I0  es  posible  acordar 
aquelloB  principles  generales  y,  sin  embargo  fundamentales,  para  cualquiera 
reglamentacidn  eficaz  que  quiera  establecerse,  segtin  las  neoeeidades  pn^ias 
determinadas  por  las  exigencias  de  lugar  y  tiempo.  Una  reglamentacidn 
uniforme  e  invariable  es  impoeible  absolutamente^  por  las  sigulentes  razones: 

l^  Los  principles  de  la  profllaxia  veterinaria  son  esencialmente  variables 
de  acuerdo  con  el  adelanto  continue  de  las  investigaciones  cientfflcas,  sobre 
la  etiologfa  de  las  enfermedades.  De  consiguiente,  cualquiera  convencidn  que 
descendiera  a  los  detalles,  podrfa  al  poco  tiempo  resultar  inaplicable  o  per- 
Judidal. 

2*".  Las  reglamentaciones  dependen  completamente  de  las  drcunstancias  de 
los  medios  fisicos,  ganaderos  y  administrativos.  Son  estos  tan  variables  en 
nuestro  vasto  continente  americano,  que  seria  ut6pico  pretender  una  regla- 
mentacidn  uniforme. 

En  cambio  pueden  y  deben  establecerse  prindpios  generales  uniformes  del 
carActer  dguiente: 

1*.  Ser&  en  absoluto  prohibida  la  introducci6n  de  animales  afectados  de 
enfermedades  contagiosas  graves. 

En  materia  de  importaci6n,  distinguiendo  entre  ultramar  y  limftrofe,  debiera 
organizar  cada  gobiemo,  en  los  lugares  aparentes  de  bus  fronteras,  un  servicio 
de  policfa  sanitaria  suflciente,  con  estaciones  de  observacidn  donde  se  empleen 
los  procedimientos  experimentales  que  permitan  aflrmar  un  diagn^stico  seguro. 

2\  Prohibicidn  de  importar  productos  de  animates,  forrajes  u  objetos  que 
puedan  ser  vehlculo  demostrado  de  enfermedades  contagioBaB. 

8*.  Bstablecerd  cada  pais  con  predsidn  los  requisitos  que  deberdn  llenar  los 
certiflcadoB  sanitarios  del  pais  de  origen  que  se  presenten  con  los  animales  y 
que  contendrftn,  entre  otras,  estaB  circunstanciaB : 

(a)  Declaracidn  del  estado  epizo6tico  del  pais,  en  lo  que  Be  reflere  a  enferme- 
dades de  car&cter  grave. 

(d)  Declaraci6n  de  la  no  exiBtencia  en  absolute  de  las  mismas  enfermedades 
dentro  de  la  JuriBdicci6n  territorial  de  las  divisioneB  polfticaB  del  Estado  (Pro- 
vinda,  Departamento,  condado,  etc.)  durante  un  perlodo  inmedlatamente  ante- 
rior, de  por  lo  menos  tres  mefles. 

(0)  Ser  expedldo  por  la  autoridad  nadonal  mds  elevada  (ministerio  de 
agricultura  o  la  autoridad  superior  que  lo  represente). 
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4*.  En  materia  de  poUcfa  sanitaria  interna  es  esencial  que  el  sistema  adoptado 
para  combatlr  las  enfermedades  obedezca  al  principio  de  la  nnidad.  For  con- 
siguiente,  los  Gobiernos  americanos  organizarftn  on  servido  de  polida  sani- 
taria sufidente,  dependiente  de  una  administraci6n  central,  para  combatir  las 
enl^rmedades  ezCticas  y  las  existentes  que  uno  considere  <^>ortuno. 

5*.  Establecer&n,  predsamente,  el  alcance  y  efecto  de  la  declaracidn  de  in- 
fecci6n  de  una  regi6n  o  localidad. 

6*.  Se  organizar&  una  Oficina  Central  Americana  encargada  de  redbir  las 
informaciones  y  recopilar  las  estadfsticas  relatiyas  a  las  epizootias,  enzootiaa 
y  toda  dase  de  cuestiones  reladonadas  con  la  polida  sanitaria  veterinaria. 

Sin  perjuido  de  lo  que  disponga  la  organizad6n  oficial  de  esta  ofidna«  los 
Gobiernos  se  informardn  redprocamente,  por  el  6rgano  y  por  los  medios  que 
determinen,  de  la  aparid6n  y  existenda  de  toda  enfermedad  contagiosa,  grave, 
aguda  y  de  propagadiin  r6pida,  cualquiera  que  sea  su  naturaleza. 

7^  Obededendo  a  modalidades  espedales,  el  trftflco  de  ganados  entre  pafses 
limftrofes,  los  Crobiemos  respectlvos  reglamentar&n  por  convenios  espedales  d 
comerdo  redproco  de  ganado  y  sus  prodtictos,  indicando  las  medidas  de  polida 
veterinaria  aplicables  en  cada  caso,  segdn  el  destino  de  los  mismos. 

8^  La  ofidna  central  proyectarA  la  reuni6n  de  una  conferenda  internadonal 
americana  de  polida  sanitaria  veterinaria,  con  el  objeto,  entre  otros  propdsitos, 
de  organisar  un  laboratorio  central  encargado  de  estudiar  los  procedimlentos  milbi 
eflcaces  para  prevenir  y  extirpar  las  epizootias  m&s  importantes  existentes  en 
las  diversas  espedes  de  ganado  de  los  pafses  de  Am^ica. 

afAndiox. 

(P&rrafos  de  la  Memoria  del  Ministerio  de  Reladooes  Bxteriores  y  (MUk 
correspondiente  al  alio  1911-12  y  texto  de  la  Gonvend6n  de  Polida  Sanitaria 
Veterinaria  sancionada  en  la  Ck>nferenda  Internadonal  de  Montevideo.) 

**Los  delegados  de  la  Argentina,  Brasil,  Chile,  Paraguay  y  Uruguay  llegaron, 
despu^  de  r&pidas  pero  eflcaces  deliberadones,  a  firmar  la  conv«id6n  que  el 
Poder  EJjecutivo  ha  sometido  a  la  ratiflcadta  de  V.  H. 

Dicha  convenddn  sintetiza  en  once  articulos  las  medidas  fuBdaiaentales  de 
polida  sanitaria  en  la  frontera,  de  polida  sanitaria  interna,  entre  Estados  oon- 
tratantes  y  disposiciones  eq[>eciales. 

Siendo  improcedente  establecer  en  una  convenciiin  entre  cinco  Bstados-— y 
cuyo  protocolo  ha  quedado  abierto  para  que  puedan  aoceder  a  sus  pr<q;>08idone8 
otros  pafses  sudamericanos — ^medidas  reglamentarias,  la  Conferenda  Interna- 
donal se  concret6  sabiamente  a  consignar  aquellas  diq;>OBidones  bases  que 
deben  servir  de  punto  de  partida  para  las  reglamentaciones. 

Los  Gobiernos  respectlvos  podr&n  dictar  con  toda  an4>litud  los  reglamentos  de 
polida  sanitaria  para  la  importadiin  de  ultramar  y  de  polida  sanitaria  interna 
para  combatir  las  epizootias  y  enzootias  que  perjudlquen  su  ganaderfa,  sin  otras 
restricdones  que  las  estableddas  por  las  bases  fundamentales  convenidas,  que 
se  inspiran  en  un  orden  exdusivo  de  sanidad  veterinaria. 

En  cuanto  a  las  medidas  espedales  de  polida  sanitaria  para  regular  el 
comercio  de  ganado  entre  Estados  contratantes  limftrofes,  la  oonvend<}n  ha 
estableddo  acertadamente  que  ellas  ser^n  reglamentadas  por  arreglos  bilale- 
rales  en  los  que  se  tendr&n  en  cuenta  las  modalidades  caracterlsticas  de  este 
comerdo. 

La  convencidn,  entre  otras  ventajas,  tiene  la  de  no  contener  obligadones 
condicionales  para  un  pais,  en  relad6n  con  determinado  eetado  sanitario  de 
otro  u  otros  pates. 
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Esta  medlda  previsora  aleja  la  posibilidad  de  conflictos  de  deberes  entre  los 
Qobiernos  contratantes  y  con  otros  extrafios  a  la  convenci6n. 

El  Qobierno  que  descuide  precaverse  convenientemente  contra  la  Introduc- 
cl6n  de  epizootlas  sufrir&  la  inmedlata  sanciiin  de  los  perjulcios  de  su  desculdo 
y  la  subsigulente  de  las  medidas  de  resguardo  que  con  toda  Ubertad  de  accl^n 
podrdn,  en  este  caso,  adoptar  en  defensa  de  su  ganaderfa  los  Goblernos  de  los 
demiu9  pafses  contratantes  . 

Esta  convencidn,  que  es  la  primera  en  su  g^nero  ajustada  en  el  Nuevo  Mundo, 
y  una  de  las  m&a  completas  que  se  haya  hecho  hasta  la  fecha  con  cardcter  inter- 
nacional  plurilateral,  tendr&  trascendencia  en  Europa,  por  cuanto  presentard 
a  los  palses  de  esta  parte  de  Am^ica  como  entidades  que,  no  obstante  su  inde- 
pendenda,  saben  reunirse  en  comunidad  de  esfnerzos  cuando  se  trata  de  de- 
fender la  comunidad  de  sus  intereses. 

El  Ministro  de  Agricultura  y  el  de  Relaciones  Exteriores  y  Oulto,  por  lo  que 
a  cada  uno  le  concieme,  ban  quedado  satisfecbos  de  la  actuaci6n  de  la  delega- 
ddn  argentina  y  de  los  resultados  de  esta  conyenci6n. 

La  Gomisidn  Relatora  despach<)  sin  objection  el  proyecto  de  que  es  autor  el 
delegado  argentino  D.  Jos^  Le6n  Su&rez,  el  que  sometldo  a  la  conferencia,  fu^ 
adoptado  con  ligeras  modificaciones,  quedando  convertido  en  la  Gonvenci6n 
Sanitaria  Internaclonal  de  Policfa  Veterinaria  que  dispone : 

AbtIculo  1^.  Los  Qobiernos  de  los  palses  contratantes  convlenen  en  organizar 
en  los  lugares  de  su  frontera  o  en  los  que  consideren  oportunos,  un  servicio  de 
policfa  veterinaria  suficiente  para  impedir  la  introducci6n  de  animales  afectados 
por  enfermedades  contagiosas  o  sospecbosos  de  estarlo. 

Abt.  2*  En  las  estaciones  de  observacidn  sanitaria  se  emplear&n  todos  los 
prooedimientos  ezperimentales  que  permitan  afirmar  un  diagndstico  seguro 
(como  tuberculina,  maleina,  etc). 

Abt.  3*.  Oonvienen  tambi^n  en  prohibir  la  importaciiin  de  productos  animales, 
forrajes  u  objetos  que  puedan  ser  vebfculo  demostrado  de  enfermedades  con- 
tagiosas, consider&ndolos  como  tales  cuando  acompafien  o  procedan  de  ani- 
males enfermos  o  sospecbosos  de  estarlo. 

Abt.  4^.  Los  Qobiernos  respectivos  establecer&n,  precisamente,  en  sus  regla- 
mentos  las  medidas  de  desinfecci6n  de  los  lazaretos,  buques,  vagoues,  y 
lugares  pertinentes,  cuando  se  bubiera  producido  algiln  caso  de  peste  bovina, 
perinuemonla  contagiosa,  muermo,  liebre  aftosa,  dourina,  viruela  oviua,  peste 
porcina  o  de  toda  otra  enfermedad  contagiosa,  grave  aguda  y  de  propagaci<}n 
rftpida. 

Abt.  5".  Establecer&n  tambito  la  forma  y  requisitos  de  los  certificados  que 
deben  presentarse,  como  garantfa  de  que  los  animales  vlenen  de  procedencias 
limpias,  las  planillas  e  informaciones  que  presentardn  los  capitanes  de  buques 
que  conduzcan  ganado  y  las  prlncipales  anotaciones  de  los  registros  que  deberdn 
llevarse  en  las  inspecciones  de  importaddn. 

Abt.  6^  Los  pafses  contratantes  organizardn  un  servicio  de  policfa  veteri- 
naria suficiente  y  dependiente  de  una  administrad6n  central  para  combatir  las 
enfermedades  ex6ticas  y  las  existentes  que  cada  uno  considere  oportuno.  Se 
considerardn  para  este  efecto,  como  exdticas  las  enumeradas  en  el  Artfculo  4^ 

Abt.  7^  Establecerdn  precisamente  el  alcance  y  ^ecto  de  la  declaracidn  de  in- 
fecci6n  de  una  regidn  o  localidad  determinada,  asf  como  lo  que  debe  enten- 
derse  por  regiones  o  localidades  sospechosas. 

Al  solo  efecto  de  las  enfermedades  ex6ticas  a  que  se  reflere  el  artfculo  an- 
terior se  considerardn  infectadas  las  localidades  donde  ocurran  casos  repetidos 
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y  se  considerardn  sospechosas  las  qne  est^n  prdxlmas  o  en  fdcil  comunicaci6n 
con  otra  Infectada. 

Art.  8**.  Los  Gobiernos  de  los  pafses  contratantes  se  informar&n  recfproca- 
mente,  por  el  6rgano  y  los  medios  que  determinen  los  respectivoe  reglamentos, 
de  la  aparlci6n  o  exlstencla  de  toda  enfermedad  contagiosa,  grave,  aguda  y  de 
propagadiin  r&pida,  cualquiera  que  sea  sn  origen  o  su  natoraleza. 

Abt.  9^  Los  Gobiernos  de  los  pafses  contratantes,  adem^  de  las  medidafl 
generales  establecidas  en  los  Artfculos  1*,  2*,  3*,  4*,  y  5*  de  esta  convenci6n,  que 
crean  conveniente  aplicar,  reglamentar&n  por  convenios  especiales  el  tr^co  de 
ganados  entre  pafses  limftrofes,  Indlcando  las  medidas  de  polida  yet^inaria 
aplicables  en  cada  caso,  segtln  el  destino  del  mismo. 

Abt.  10^  La  conyenci6n  entrard  en  vigor  inmediatamente  de  sar  ratlficada, 
durari  cuatro  alios  y  no  slendo  denunciada  seis  meses  antes  por  algona  de  las 
partes  contratantes,  se  considerard  prorrogada  por  igual  perfodo. 

La  denuncia  no  producir&  efecto  sino  para  la  parte  que  la  formula. 

AsT.  11.  Queda  abierto  el  protocolo  de  esta  convenciiin  para  que  puedan 
acceder  a  sus  disposiciones  los  otros  pafses  sudamericanos  que  deseen  hacerio. 
Para  este  efecto  deberdn  comunicarse  con  el  €k>bierno  de  la  R^tlblica  Oriental 
de  Uruguay,  el  que  hard  saber  la  accesidn  a  los  Gobiernos  de  los  pafses  contra- 
tantes. 


iES  FACTIBLE  LA  RE6LAMENTACI6N  UNIFORMS  ENTRE  LOS 
DIFERENTES  PAfSES  AMERICANOS  PARA  LA  PREVENCION  DB 
LA  INTR0DUCCI6N  T  PR0PAGACI6N  DE  LAS  ENFERMEDADES 
DE  LOS  ANIMALESr—PREVENCldN  T  EXTINCI6N  DE  LAS 
ENFERMEDADES  QUE  DIEZMAN  A  LOS  ANIMALES. 

Por  FRANCISCO  ETCHBGOYBN, 
Profeaor  de  Patologia  Veterinarin  de  la  Universidad  de  la  Habana. 

La  ensefianza  de  la  medicina  veterinaria,  que  va  difundi^ndose  con  verdad 
por  los  pafses  americanos,  ha  formado  ya  un  cuerpo  de  profesionistas  culton, 
plenamente  compenetrado  de  su  actuaci6n  en  materia  sanitaria,  que  siguiendo 
derroteros  progresistas  ha  rehufdo  los  sistemas  teorizantes  para  fundamentarse 
siempre  en  la  experimentaci6n ;  y  cuando  ^sta  no  responde,  porque  no  lo  per- 
miten  los  actuales  conocimientos  m^icos,  entr^gase  a  las  deducciones  pricticas 
que  se  derivan  de  la  observaci6n  razonada. 

Es  decir,  que  poseyendo  esos  conocimientos  est&  capacitado  para  desenvolverlos 
y  obtener  de  ellos  los  mejores  resultados ;  pero  como  no  es  posible  moverse  en 
este  sentido  sin  contar  con  lo  principal,  h&Uase  estancado  esperando  que  los 
acontecimientos  polfticos  y  de  buena  administraci6n,  lleven  al  poder  a  los  gober- 
nantes  de  buena  voluntad. 

La  historia  de  lo  que  ha  ocurrido  en  Cuba  lo  demuestra ;  escasa  de  actuaci^n, 
la  persecuci6n  de  las  enfermedades  de  los  animales,  durante  la  dominacidn 
espafiola,  comienza  a  bosquejarse,  en  ^poca  de  la  primera  intervenciiin  de  la 
grande  y  generosa  naci6n  americana,  en  nuestros  destinos,  con  la  persecuddn 
al  muermo  equino,  hoy  casi  extinguido ;  con  la  elaboraci6n  de  las  vacunas  contra 
los  carbuncos,  f&cilmente  dominados;  contra  la  obtenci6n  del  suero  para  com- 
batir  el  cdlera  de  los  cerdos  que  tan  buenos  resultados  estA  dando  desde  que 
nos  esefi6  su  preparaci6n  el  emlnente  Dr.  Balton,  bajo  los  auspicios  del  actual 
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Honorable  Sefior  Secretario  de  Agricultura,  lleno  de  inlciativas  y  buenos  deseoB 
que  se  estreUan  ante  lo  exiguo  del  presupuesto.  Esto  es  algo ;  pero  si  se  tiene 
en  cnenta  que  ha  empezado  hace  diez  y  ocho  afioe,  y  lo  mucho  que  queda  por 
bacer,  f&cilmente  se  deduce  que  a  tan  interesantes  problemas  se  les  presta  la 
atencl6n  que  reclaman  de  manera  lenta  e  intermltente. 

Los  conoclmlentos  actuales  no  autorizan  para  que  confinemos  la  persecuci6n 
de  las  enfermedades  de  los  animales  a  reducido  ndmero  de  ellas.  Siendo 
numerosas  las  transmisibles,  y  observ&ndose  que  es  necesario  precaverse  contra 
las  no  especlficadas,  Justo  es  considerarlas  dentro  de  la  ampUtud  que  imponen. 

Si  se  tiene  en  cuenta  que  tiende  la  humanidad  a  multiplicarse  m&s  r&pidamente 
que  los  medios  de  subslstencias,  y  que  contribuye  a  producir  la  escasez  el  cre- 
dente  desamor  a  las  labores  agrfcolas,  avivado  por  las  seducciones  de  la  llamada 
ciyilizaci6n,  cuando  no  la  produce  el  af&n  de  llevar  las  energfas,  constancia  e 
inlciativas  hacia  otras  actividades  err6neamente  supuestas  m&a  productivas, 
imp6nese  la  necesidad  de  conservar,  aumentar  y  mejorar  la  ganaderfa. 

Mas  t^ngase  en  cuenta  que  no  ha  de  concurrir  a  esas  flnalidades  severa  regla- 
mentaci^n  que  se  ocupe  de  perseguir  las  enfermedades  solamente  en  el  momento 
de  la  importaci6n.  La  aplicaci6n  de  esta  medida  de  repulsl6n  serd  siempre 
egofsta  y  antiecon6mica. 

A  primera  vista  parecen  excelentes  cuidados  sanitarios  y  buen  resguardo 
de  la  riqueza  pecuaria  nacional,  los  cordones  sanitarios  fronterizos,  las  cuaren- 
tenas  en  los  puertos  y  hasta  la  devoluci6n  al  pais  de  origen  de  los  animales 
infectados.  Recapacitemos  un  pooo  y  notaremos  cudn  absurdos  resultan  para 
el  pais  de  origen  y  para  el  que  importa. 

Trdtese  de  poblar  de  animales  dem^sticos  un  territorio,  de  aumentar  sn 
riqueza  pecuaria,  de  mejorar  la  ganaderfa  con  la  introducci6n  de  los  animales  de 
pura  raza,  o  de  importar  carnes  muertas;  bajo  cualesquiera  de  estas  formas 
el  acto  realizado  es  industrial  y  comercial;  y  bien  considerado  puramente 
comercial,  ya  que  la  industria  es  en  gran  parte  la  aplicaci6n  de  la  sabiduria 
humana  a  la  obtenci6n  del  mayor  rendimiento  con  el  menor  costo  posible. 

Abaratar  la  vida  es  obra  de  capacidad  y  de  bondad,  ^es  posible  que  ello 
suceda  en  materia  ganadera  si  nos  limitamos  a  rechazar  lo  malo?  Lo  nocivo 
repudiado  aumentard  forzosamente  el  precio  de  lo  que  haya  escapade  a  la 
contaminaci6n ;  y  el  pais  donde  reinen  las  enfermedades  la  miseria  no  tardard 
en  aparecer. 

Hay  en  ambos  cases  esencial  fundamento  econdmico  que  salvar,  logrdndose 
tknicamente  mediante  el  esfuerzo  mancomunado  que  lleve  a  la  prevenciiin 
y  extincidn  de  las  enfermedades  en  todos  los  distritos  ganaderos.  Evitar  las 
enfermedades  no  es  solamente  sostener  la  salud;  es  el  factor  mds  importante 
de  la  propagaciiin  de  las  especies. 

Bien  mirado  la  sola  utilidad  peculiar  a  los  animales  sanos  es  la  reproduc- 
ci6n  y  esto  significa  abundancia  que  trae  aparejada  el  abaratamiento  en  las 
transportadones  de  las  carnes,  de  las  numerosas  industrias  que  se  hacen  con 
los  despojos  de  los  animales,  tanto  mejor  servidas  cuanto  mds  cantidad  haya. 
Asl  considerada  la  ganaderfa  es  magno  problema  mundial;  y  la  acci6n  inters 
nacional  ha  de  recaer  en  el  acuerdo  undnime  de  desenvolverla  sana  y  pujante 
con  la  aplicaci6n  estricta  de  las  medidas  sanitarias  en  los  pafses  concordantes. 

i'Eja  esto  fdcil  de  realizar  entre  los  pafses  americanos?  No,  defendi^ndose 
cada  pais  de  las  infecciones  ajenas  con  medidas  restrictivas  cual  dentro  de 
murallas  chinas.  Sf,  y  muy  beneficiosa  para  la  riqueza  pecuaria  de  todos,  al 
llegarse  a  un  acuerdo  sobre  m^todos  sanitarios  de  desarrollo  y  crfa  de  los 
animales  dom^ticos. 
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Algo  parecido  a  esto  se  ha  hecho  en  medlcina  humana,  con  la  flebre  amarilla, 
intenso  foco  que  en  Cuba  consumfa  anualmente  crecldo  nt&mero  de  vldas, 
constituyendo  continua  amenaza  para  las  costas  de  los  Estadoe  Unidos  y  otros 


Mientras  fu^  Cuba  colonia  del  poder  espafiol,  las  medidas  restrictivas  de 
los  EiStados  Unidos  no  pudieron  impedir  algunos  brotes  en  sus  reglones  del 
sur,  ni  tuvieron  la  menor  influencia  en  el  descenso  de  la  mortalidad  en  nuestro 
suelo.  Terminada  la  dominaci6n  espafiola,  el  primer  empefio  del  Gobiemo 
americano  fu^  buscar  las  medidas  que  localizaran  el  foco  y  que  lo  extlnguieran. 

Conseguida  la  eztirpaci6n  de  la  flebre  amarilla  ces6  la  intensa  y  continua 
perplejidad  en  la  gran  naci6n  vednat  y  se  convirtid  en  s61ido  fundamento 
del  desarroUo  de  nuestra  poblaci6n,  que  se  ha  duplicado  en  poco  tiempo, 
trayendo  como  consecuencia  16glca  el  mayor  desenvolvimiento  industrial  y 
comercial  que  se  ha  visto  en  Cuba,  cuyo  continuo  ascenso  hace  vislumbrar 
^pocas  de  gran  esplendor  y  riqueza. 

La  misma  campafia  contra  otras  endemlas  lograrla  idtoticos  resultados, 
y  aplicada  a  la  zoologfa  los  efectos  serfan  aun  mAa  firmes  y  de  m&a  r&pida 
condusiiin,  si  se  tiene  en  cuenta  que  a  los  animales  se  les  puede  aplicar 
trascendental  medida  sanitaria:  el  sacrificio,  medio  en^rgico,  propicio  y  eficaz, 
para  suprimlr.  los  focos  inf ecciosos. 

Dado  el  adelanto  de  la  medlcina,  podemos  decir  que  no  hay  verdaderamente 
una  patologfa  humana  y  una  patologfa  veterinaria,  sino  patologfa  comparada, 
pues  generalmente  las  enfermedades  atacan  a  los  seres  vivos  en  todas  las 
regiones  movidas  por  las  mismas  causas,  y  la  excepci6n  estriba  en  cuanto 
a  que  algunas  varfan  con  las  condiciones  climatol6gicas,  las  menos  en  nt&mera 
son  peculiares  a  determinadas  regiones,  otras  se  desconocen  en  algunos  pafses : 
el  carbunco  bacteririano,  el  muermo,  el  t^tano,  d  c6lera  pordno,  por  ejemplo^ 
obedecen,  donde  quiera  que  se  desarrollen,  a  la  presencia  de  agentes  y  virus 
especfflcos;  la  tuberculosis,  producida  por  el  bacilo  de  Koch,  determina  menos 
estragos  en  las  regiones  cftlidas  que  en  las  templadas  y  frfas;  algunas  tri- 
panosomiasis  son  propias  de  determinadas  regiones  africanas;  en  nuestro 
pais  no  ezlsten  muchas  de  las  enfermedades  que  diesman  a  los  animales. 

Desde  que  comenz6  la  era  microbiana  se  incluy6  en  el  capftulo  de  pers^uibles 
a  determinadas  enfermedades  contagiosas ;  y,  a  pesar  de  los  grandes  progresos 
realizados,  actualmente  no  estAn  todas  las  que  son.  Ante  la  relaci6n,  donde 
faltan  enfermedades  transmisibles  al  hombre,  otras  muchas  contagiosas  para 
los  animales,  algunas  que  sin  trasmitirse  de  animal  a  animal  producen  gran 
mortandad  en  ellos,  se  nota  tal  desacuerdo  en  las  ideas,  que  es  imposible  poner- 
las  a  disposici^n  de  una  reglamentacidn  mancomunada,  ya  que  las  omisiones 
implican  lamentables  descuidos  en  cuanto  a  la  profllaxis  y  extinci^n. 

Ll^vanos  esta  conclusidn  a  estimar  que  tanto  peligro  se  enderra  en  las 
micosis,  en  las  enfermedades  parasitarias,  como  en  las  engendradas  por  agentes 
pat6genos  bacterloscdplcos,  o  ultra  vlsibles,  si  se  abandonan;  que  no  ban  de 
ser  solamente  perseguibles  de  oficio  las  enfermedades  que  Nocard  llam6  micro- 
bianas :  debe  extenderse  esta  acddn  a  todas  aquellas  que  produzcan  trastomos 
de  con8iderad6n  en  los  seres  de  la  misma  especie  o  de  espedes  distintas. 

Cada  pals  tendr&  que  revisar  el  estudio  de  esas  enfermedades  para  encauzar- 
las,  y  considerar  los  m^todos  que  las  han  de  domlnar  y  hacerlas  desaparecer; 
sometiendo  el  resultado  de  las  investigaciones  a  las  diligencias  de  un  comit6 
directivo  intemacional  encargado  de  uniflcarlas. 

En  nuestro  pais  las  enfermedades  a  virus  flltrable  son:  la  rabia,  el  cdlera 
del  cerdo,  el  moquillo  y  el  tlfus  de  los  perros  y  gatos. 
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Las  microbianas  son;  la  tubercnlosis,  el  mnermo,  los  carbuncos,  el  t^tano, 
las  contadas  septicemias  y  paterolosis,  el  mal  rojo,  las  diarreas  de  los  terneros, 
la  dlfteria  avlar,  el  c61era  de  las  aves,  la  adenitis  equina  y  la  mamitis. 

Las  enfermedades  parasitarias,  contagiosas  a  la  especie  humana,  entre 
animales,  o  qne,  sin  trasmltlrse  de  animal  a  animal,  producen  serla  mortandad, 
son: 

PBOTOZOABIOS. 

Rhizopodos:  Pirosoma  bigemino  (babesia  bovis).    Oansa  dafio  de  considera- 
ci6n  en  el  ganado  Importado  no  inmone. 
Esporozoarios:  Goccidlos  ovifornie.    Frecuente. 

VEBMES. 

Cestodes:  Tenia  equinococo.    Frecuente.    Oisticerco  del  cerdo.    Frecuente. 

Trematodes:  Distoma  hep&tico.    Dafia  mnchlsimo  a  las  reses  vacunas. 

Ascaridinos:  Ascaris  carls.  BYecuente.  Ascaris  galline.  Extermina  nues- 
tros  polios. 

EstrongUinos:  Estrongilo  vasorum.  Etetrongilos  micmrus  y  pulmonaris.  Mny 
frecuente  en  los  temeros  y  produce  la  bronquitis  verminosa. 

FUariados:  Filaria  canis  cordis.    Filaria  conjuntival  de  las  aves  de  corral. 

Acantocefalos:  Gigantorlco  glgas.    Muy  frecuente. 

ABTBOPODOS. 

Acaroa:  Sarcoptes,  soroptes  y  demodecidos.    Ixodidos.    Abundantes. 

Dipierot:  Gastrofllus,  equis  y  dermatobias. 

Los  endozoarlos  y  ectozoarios  sefialados,  asi  como  los  que  dejamos  de  men- 
donar,  porque  producen  ligeros  trastomos,  son  id^nticos  a  los  de  los  continentee 
europeo  y  americano,  de  donde  es  originaria  nuestra  ganaderfa. 

iQn6  medida  oponemos  a  tantos  estragos?  La  m&s  eficaz  es  la  empleada 
contra  el  muermo,  sujeto  a  la  declaracidn,  que  se  castiga  cuando  no  es  espon- 
t&nea;  al  alslamiento  en  establo  sanitario  apropiado;  al  sacriflcio;  a  la  vlslta 
de  inspecci6n  domiclliaria,  que  delata  los  casos  sospechosos  para  someterloe 
a  los  efectos  del  diagndstico  experimental,  mediante  el  empleo  de  la  maleina  y 
de  la  desyiaci6n  del  complemento ;  pero  adoleciendo  del  m&a  grave  de  los  errores 
sanitarios  al  aplicarse  solamente  en  las  poblaciones  mayores  de  veinticinco 
mil  almas,  y  como  68tas  son  contadas,  el  desamparo  es  alarmante  en  el  resto  de 
nuestro  territorio. 

Los  carbuncos  se  combaten  con  las  vacunaciones ;  el  cdlera  de  los  cerdos,  con 
el  empleo  simult&neo  del  virus  y  suero ;  la  rabia  usando  el  tratamiento  pasteu- 
riano  en  la  especie  bumana.  Estas  solas  medidas  profildcticas  no  son  suflcientes 
para  apagar  los  focos,  ni  pueden  evitar  que  el  volar  de  las  cbispas  vuelva  a 
encenderlos.    Ck>ntra  las  demAs  enfermedades  nada  se  ha  hecho. 

Varias  veces  se  ha  intentado  promulgar  medidas  de  policfa  sanitaria,  incu- 
rriendo  en  el  defecto  de  limitarias  a  reducido  grupo  de  enfermedades,  partlendo 
del  temor  a  las  trasmisiones  humanas,  e  indudablemente,  si  no  tuvieran  esta 
espantosa  cualidad  estarfan  en  el  mismo  abandono  de  las  demds.  Agr^guese  que 
las  inspecciones  de  carne  en  los  mataderos,  y  las  inspecciones  en  los  puertos,  se 
hacen  sin  el  auxilio  del  menor  aparato,  y  se  comprender&  que  no  estamos  pre- 
parados  para  ser  excelentes  exportadores  de  ganado,  ni  para  defendernos  de 
las  enfermedades  exdticas. 

El  Guerpo  M^dico-Veterinario  Cubano,  que  ha  clamado  por  tanto  abandono, 
siendo  siempre  desofdo,  verfa  con  agrado  que  surgiera  del  Congreso  Pan-Ameri- 
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cano  la  idea  salvadora  de  que  es  imprescindible  el  tomar  mancomunadas  medi- 
das  que  deflendan  la  ganaderfa  de  las  numerosas  asechanzas  de  muerte. 

Podrfamos  asegurar  que,  salvo  contadas  ezcepciones,  en  la  America  Latina 
ae  estii  a  la  altura  de  nuestro  pequefio  nivel  sanltarlo,  lo  que  pone  en  condiciones 
precarias  para  adoptar  leyes  restrictivas  contra  otras  procedencias,  euando 
constltufmos  serios  peli^os  para  cualquiera  naciiin. 

Si  lo  fundamental  estriba  en  que  distintos  pafses  ban  de  velar  por  el  desa- 
rrollo  sanltarlo  de  la  riqueza  pecuaria  de  todos,  no  basta  con  la  constituci6n  de 
un  comity  directivo  internacional  integrado  por  delegados  de  las  nadones  con- 
tratantes;  necesftase  del  concurso  de  comlsiones  Internaclonales  radlcadas  en 
cada  pals  y  agregadas  a  los  departamentos  de  industrla  animal*  que  laboren 
con  amplio  espfritu  de  inve8tigaci6n  y  velen  por  el  exacto  cumplimiento  de  lo 
estatufdo. 

Bsto  no  implica  la  desaparlci6n  de  las  Inspecclones  sanltarias  en  las  fronteras 
y  los  puertos;  ellas  quedar&n  para  ser  el  m&s  flrme  testimonio  de  que  todo  lo 
importado  estA  sano  porque  todo  se  desenvuelve  ordenadamente  en  los  lugares 
de  procedencla.  La  mejor  seguridad  que  puede  tenerse  de  la  fineza  de  una 
barlna  est&  en  tamlzarla. 

El  comity  directivo  radlcar&  en  los  Estados  Unidos  de  Am^ica,  y  las  coml- 
siones, en  cada  pais,  integradas  por  los  mejores  profesores  de  cada  naci6n; 
constituyendo  la  defensa  mds  pr&ctica  que  pueda  darse  a  la  riqueza  pecuaria. 
Los  gastos  de  los  delegados  correrdn  por  cuenta  de  las  naciones  a  que  perte- 
nezcan,  teniendo  ambos  organismos  cardcter  permanente. 

OONCLUSIONES. 

La  importancia  que  tiene  el  desarroUo  de  la  riqueza  pecuaria  para  el  comerdo, 
el  trdfico,  la  allmentaci6n,  e  industrias  numerosas,  obliga  a  que  se  ejerza 
acci6n  internacional  que  dicte  leyes,  cuya  finalidad  ser&  la  de  aumentar  ese 
capital  en  cada  naci6n,  y  lograr  que  deje  de  ser  un  peligro  su  desenvolvimlenta 
A  fin  de  conseguir  este  objeto,  se  formulary  un  tratado  por  el  cual  quedard 
estipulado  lo  concerniente  a  la  acci6n  sanitaria  mancomunada. 

Por  dicbo  tratado  se  crear&  un  comity  directivo  internacional,  que  radlcarA 
en  Wdsbington ;  y  comlsiones  internaclonales  que  se  fijar&n  en  cada  pais  con- 
tratante  y  precisamente  en  su  zona  mds  ganadera.  Las  comisiones  quedarto 
obllgadas  a  realizar  investigaciones  y  trabajos  ezperlmentales,  remitiendo  sua 
estudios  al  comity  directivo.  Ser&  obligaci6n  del  comity  directivo  formular,  con 
los  antecedentes  remitidos  por  las  comisiones,  el  reglamento  profil&ctico  y  cura- 
tive de  las  enfermedades  de  los  animales  en  todos  y  cada  uno  de  los  distintos 


Dictar  leyes  puramente  restrictivas  contra  la  importaci6n,  y  discurrir,  con 
mayor  o  menor  erudici6n,  sobre  los  conodmientos  cientiflcos  aplicables  a  la 
extinci6n  de  las  enfermedades,  equivale  a  sostener  el  perjudicial  ttatu  quo,  por 
el  cual  se  segulr&  hadendo  n6  lo  que  se  debe,  sino,  simplemente,  lo  que  se 
quiere  o  puede.  Terminamos  esta  labor  de  acuerdo  con  el  Doctor  Monlau,  al 
bablar  de  la  organizaei6n  higi^nica  de  las  nadones :  "La  codiflcaci6n  sanitaria 
que  pretendemos  es  tan  urgente  e  importante,  como  la  codificaci6n  dvil  y  ia 
criminal,  con  las  cuales  tiene  m&s  de  un  punto  de  relaci6n  y  contacto." 
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^ES  FACTIBLB  LA  BE6LAMENTACI6N  UNIFORMB  ENTRE  LOS 
DIFERENTES  PAlSES  AMERICANOS  PARA  LA  PREVENCION  DE 
LA  INTRODUCCI6N  T  PROPAGACI6N  DE  LAS  ENFERMEDADES 
DE  ANIMALES7— PREVENCION  T  EXTIRPACI6N  DE  LAS  ENFER- 
MEDADES DESTRUCTORAS  DE  ANIMALES. 

For  RAFAEL  MUSfOZ  XIM^NBZ, 
Inspector  Nacional  de  Polioia  Sanitaria  Animal  del  Uruguay. 

La  Importancia  y  valorizacl6n  que  ban  alcanzado  las  ganaderfas  de  los  pafses 
americanos  y  el  ntlmero  crecido  de  enfermedades  que  conspiran  contra  esa 
riqueza,  ban  obllgado  a  la  mayor  parte  de  las  naclones  del  oontinente  a  dlctar 
leyes  de  polida  sanitaria  qne  garanticen  la  prosperidnd  de  la  industria  pecnaria, 
poniendo  los  medios  para  impedir  la  introducci^n  de  enfermedades  exiiticas  y 
combatir  al  mismo  tiempo  las  enzootias  o  epizootias  de  cada  localidad  o  regi6n. 

Pero  para  que  esa  lucba  66  los  resultados  satisfactorios  que  con  ella  se 
persiguen,  es  conveniente  y  basta  necesario  que  se  siga  un  plan  arm6nico  entre 
los  diversos  pafses  americanos  que  por  razones  de  vecindad  o  de  identidad  de 
intereses  puedan  facilitar  la  ejecuci6n  de  las  medidas  sanitarlas  y  asegurar  el 
4xito  de  los  m^todos  o  sistemas  puestos  en  yigencia. 

Adem&s  de  estas  ventajas  de  orden  sanitario,  la  reglamentaci6n  uniforme 
traerfa  como  consecuencia  otras  no  menos  importantes  de  carftcter  comercial, 
facilitando  las  transacciones  internaclonales  de  ganado,  puesto  que  la  confianza 
en  la  acci6n  desarrollada  en  los  demds  pafses  dismlnuirfa  las  trabas  y  requisi- 
tos  que  boy  rigen  para  la  importaci6n  de  animales,  cualesquiera  que  sea  su 
procedencia,  y  que  no  tendrfan  raz6n  de  ser  el  dfa  en  que  en  todas  las  naclones 
americanas  se  respondlera  por  igual  de  la  sanidad  de  su  riqueza  ganadera. 

Tales  fueron  los  m6viles  que  indujeron  al  Goblerno  de  la  Reptiblica  Oriental 
del  Uruguay  a  convocar  en  el  afio  1912  una  Conferencia  Intemacional  Ameri- 
cana de  Policfa  Veterinaria  que  se  reunid  en  la  ciudad  de  Montevideo  y  en  la 
que  se  ballaban  representados  los  Gobiernos  del  Uruguay,  Argentina,  Brasil, 
Obile  y  Paraguay. 

Ck>rre8ponde  pues  a  nuestro  pais  el  bonor  de  la  primera  iniciativa  tendiente  a 
establecer  una  reg]amentaci6n  sanitaria  uniforme  entre  los  diferentes  pafses 
americanos  para  prevenir  la  introducci6n  y  propagaci6n  de  las  enfermedades 
de  los  animales. 

En  esa  Primera  Conferencia  Intemacional  de  Policfa  Veterinaria,  celebrada 
en  el  afio  1912  en  la  ciudad  de  Montevideo  por  iniciativa  del  Gobiemo  de  la 
Reptlblica  Oriental  del  Uruguay,  se  suscribi<}  el  siguiente  convenio  que  rige 
actualmente  entre  las  nadones  contratantes : 

Su  Excelencia  el  Sefior  Presidente  de  la  Reptiblica  Argentina ;  Su  Excelencia 
el  Sefior  Presidente  de  los  Estados  Unldos  del  Brasil ;  Su  Excelencia  el  Sefior 
Presidente  de  la  Reptiblica  de  Cbile;  Su  Excelenda  el  Sefior  Presidente  de 
la  Reptiblica  del  Paraguay;  y  Su  Excelenda  el  Sefior  Presidente  de  la 
Reptiblica  Oriental  del  Uruguay; 

Deseando  precaver  el  contagio  de  las  enfermedades  en  los  animales  por 
medio  de  una  reglamentacl6n  sanitaria  intemacional,  ban  resuelto  celebrar 
un  convenio,  al  efedo,  y  ban  nombrado  por  plenlpotenciarios : 

Su  Excelencia  el  Sefior  Presidente  de  la  Reptiblica  Argentina,  al  Sefior  En- 
viado  Extraordinario  y  Ministro  Plenipotenclario  Don  Enrique  B.  Moreno; 

Su  Excelenda  el  Sefior  Presidente  de  los  Estados  Unidos  del  Brasil  al  Sr.  Dr. 
Don  Carlos  Botelho; 
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Su  Excelencla  el  Sefior  Presidente  de  la  Reptibllca  de  Chile  al  Sefior  Minlstro 
*  Residente  Don  Marcial  Martinez  de  Ferrari ; 

Su  Excelencia  el  Sefior  Presidente  de  la  Reptiblica  del  Paraguay  a  los  Sres. 
Dr.  Don  Luis  Abante  Haedo  y  Dr.  Don  Jos4  P.  Montero ; 

Y  Su  Excelencia  el  Sefior  Presidente  de  la  R^tU>lica  Oriental  del  Uruguay 
al  Sr.  Dr.  Don  Manuel  B.  Otero; 

Quienes,  despu^  de  haberse  comunicado  sus  respectivos  plenos  poderes  que 
hallaron  en  buena  y  debida  forma,  ban  convenldo  en  lo  sigulente : 

GONVXNCI6N    iNTEBNAdONAL    DC    POLIOIa    VSTKBINABIA. 

AsTicuLo  1**. — Los  Gobiemos  de  loe  paises  contratantes,  conyienen  en  organi- 
zar  en  los  lugares  de  su  frontera  o  en  loe  que  consideren  oportunos,  un  senrido 
de  policia  veterinaria  suficiente  para  impedir  la  introdueddn  de  antmales 
afectados  por  enfermedades  contagiosas  o  sospechosos  de  estarlo. 

AsT.  2^ — ^Bn  las  Estaciones  de  Observacidn  Sanitaria  ae  emplear&n  todoe 
los  procedimientos  experimentales  que  permitan  aflrmar  un  diagndstico  segnro 
(como  tuberculina,  maleina,  etc.). 

Abt.  8^ — Oonvienen  tambito  en  prohibir  la  importacidn  de  productos  ani- 
males,  forrajes  u  objetos  que  pueden  ser  vehlculos  demoetradoe  de  enfermedades 
contagiosas — considerando  como  tales  cuando  acooq^iafien  o  procedan  de  ani- 
males  enfermos  o  sospechosos  de  estarlo. 

AsT.  4**. — ^Los  Gk>biernos  respectivos  establecer&n  predsamente  en  sus  regla- 
mentos  las  medidas  de  desinfecci^n  de  los  lazaretos,  buques,  vagones  y  lugares 
pertinentes  cuando  se  hubiere  producido  algdn  caso  de  peste  bovina,  pari- 
neumonia  contagiosa,  muermo,  flebre  aftosa,  durina,  ylruela  ovina,  peste 
porcina,  o  de  otra  enfermedad  contagiosa,  grave  aguda  y  de  propagacidn 
r&pida. 

Abt.  5^ — ^Establecerdn  tambito  la  forma  y  requisitos  de  los  certiflcados 
que  deben  presentarse  como  garantfa  de  que  los  animales  vienen  de  procedencias 
limpias,  las  planillas  e  informaciones  que  presentar&n  los  capitanes  de  buques 
que  conduzcan  ganado  y  las  principales  anotaciones  de  los  registros  que  dd>er&n 
Uevarse  en  las  inspecciones  de  importacidn. 

Abt.  6^ — ^Los  paises  contratantes  organizar&n  un  servido  de  polida  vet^rl* 
naria  sufidente  y  dependiente  de  una  administrad6n  central,  para  combatir 
las  enfermedades  ex6ticas  y  las  existentes  que  cada  uno  considere  <^>ortuno. 
Se  considerar&n  para  ese  efecto,  como  ex6ticas  las  enumeradas  en  el  articulo  4*. 

Abt.  7*. — ^Establecer&n  predsamente  el  alcance  y  efecto  de  la  dedarad6n 
de  infecd6n  de  una  regi6n  o  localidad  determinada,  asf  como  lo  que  debe 
entenderse  por  regiones  o  localidades  sospechosas. 

Al  solo  objeto  de  las  enfermedades  ex^ticas  a  que  se  reflere  el  artfculo 
anterior,  se  considerar&n  infectadas  las  localidades  donde  ocurran  casos  repe- 
tides  y  se  considerarAn  sospechosas  las  que  estto  pr<)ximas  o  en  f&dl  comuni- 
caci6n  con  otra  infectada. 

Abt.  8*. — ^Los  Gobiemos  de  los  paises  contratantes  se  informarftn  recfproca- 
mente,  por  el  drgano  y  por  los  medios  que  determinen  los  respectivos  regla- 
mentos,  la  aparid6n  y  existenda  de  toda  enfermedad  contagiosa  grave  aguda 
y  de  propagad6n  rdpida,  cualquiera  sea  su  origen  y  naturaleza. 

Abt.  9**. — Los  Gobiernos  de  los  paises  contratantes  ademds  de  las  medidas 
generates  estableddas  en  los  articulos  1*,  2*,  3*,  4*  y  5*  de  esja  convenddn 
que  crean  conveniente  aplicar,  reglamentar&n  por  convenios  especiales  el 
trdflco  de  ganado  entre  paises  limitrofes,  indicando  las  medidas  de  polida 
veterinaria  aplicables  en  cada  caso  segdn  el  destino  del  mismo. 
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Abt.  10*.  La  convencidn  entrarft  en  vigor  inmediatamente  6e  aer  ratiflcada, 
durarft  cuatro  afios  y  no  siendo  denunciada  seis  meses  antes  por  alguna  de 
las  partes  contratantes  se  considerar&  prorrogada  por  Igual  perfodo. 
La  denuncla  no  producirA  efecto  sino  para  la  parte  que  la  formula. 
A*r.  11.  Qneda  abierto  el  protocolo  de  esta  convencWn  para  que  puedan  ac- 
ceder  a  sus  disposiciones  los  otros  pafses  americanos  que  deeeen  hacerlo.  Para 
este  efecto  deber&n  comunicarse  con  el  Oobierno  de  la  Reptiblica  Oriental  del 
Uruguay,  el  que  har&  saber  la  acce8i6n  a  los  Gobiernos  de  los  pafses  contra- 
tantes. 

En  fe  de  lo  cual«  los  plenlpotendarlos  firman  la  presente  conyenci6n  y  colocan 
sus  sellos. 

Bscrita  en  Montevideo  a  los  ocho  dfas  del  mes  de  mayo  del  afio  mil  novedentos 
doce  en  un  solo  ejemplar  que  quedar&  depositado  en  los  archivos  del  Oobierno 
de  la  R^tlblica  Oriental  del  Uruguay  y  del  que  se  remitir&n  copias  conformes 
certiflcadas  a  las  potencfas  contratantes  por  via  diplom&tica. 

L.  S.  EiTBiQXjK  B.  Moreno, 
L.  S.  Carlos  Botelho, 
L.  S.  A.  Mart! NEZ  de  Ferrari, 
L.  S.  Luis  Abante  Haedo, 

L.   S.   JoSi  P.  MONTERO, 

L.  S.  Manttel  B.  Otero. 

VOTOS   SANCIONAOOS  FOR  LA  COmrBRENCIA. 

1*.  Es  de  desear  (en  los  pafses  cuyo  sistema  institucional  lo  permita)  que  sin 
perjuicio  de  la  ratiflc&cidn  de  pr&ctica,  esta  convenci6n  entre  en  vigencia  provi- 
sional inmediatamente  de  ser  aprobada  por  el  Poder  EJecutivo  de  las  partes 
contratantes  y  que  no  sea  derogada  sino  con  aviso  previo  de  seis  meses,  salvo 
el  caso  de  que  el  Honorable  Oongreso  respectivo  modiflcara  fundamentalmente 
su  tezto  0  negara  su  ratiflcacidn. 

2*.  Es  de  desear  que  los  Gobiernos  de  los  pafses  contratantes  reglamenten  las 
disposiciones  de  esta  convenci6n,  como  ya  lo  ba  proyectado  la  delegaci6n  a  esta 
conferencia  de  la  Reptiblica  Oriental  del  Uruguay ;  mereciendo  por  esta  labor 
un  aplauso  *de  la  conferencia. 

3*.  Es  de  desear  que  los  respectivos  Gobiernos  publiquen  regularmente  un 
Boletfn  de  Policfa  Veterinaria,  que  sea  la  ezpresidn  fiel  del  estado  sanitario 
de  su  ganado. 

4*.  Es  de  desear  que  los  Gobiernos  de  los  respectivos  pafses  inviten  a  las 
autoridades  sanitarias  de  los  pafses  contratantes  a  enviar  delegados  cada  ves 
que  aparecieren  en  sus  ganados  enfermedales  contagiosas  que  constituyan  un 
objeto  de  estudio  interesante  para  las  autoridades  sanitarias  de  otros. 

5*.  Es  de  desear  que  los  Gobiernos  de  los  pafses  contratantes  promuevan  la 
rennito  de  Ck>nferencias  Internacionales  de  Policfa  Veterinaria  con  perfodos  de 
intervales  no  mayores  de  cuatro  afios. 

Vemos  pues,  que  no  s61o  es  factible  la  reglamentaci6n  sanitaria  uniforme  en 
los  pafses  americanos,  sino  que  ella  ha  tenido  un  principle  de  realizaci6n  en  el 
convenio  que  acabamos  de  transcribir  y  que  contiene  los  prindpios  fundamen- 
tales  que  deben  presidir  la  lucha  contra  las  enfermedades  del  ganado  doitro 
de  las  fronteras  y  en  las  relaciones  de  comercio  intemacional. 

Esta  obra  tan  bien  comenzada  es  susc^tible  sin  embargo,  de  ser  mejorada  y 
perfeccionada. 

El  mencionado  convenio  861o  estA  suscrito  por  cinco  naciones  del  continente 
americano:  Uruguay,  Brasil,  Argentina,  Chile  y  Paraguay.    Contiene  votes  o 
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aspiraciones  que  por  su  importanda  y  trascendencia  pueden  y  deben  ser  mottvo 
de  su  lncorporacl6n  a  los  convenioa  posteriores. 

Y  por  tlltimo  serfa  de  desear  que  esa  enumeraci6ii  de  prlndpios  fandamentales 
a  que  se  lleg6  en  la  prlmera  conferencia  intemadonal  fuera  dlgnamente  com- 
plementada  con  la  adopci6n  de  medidas  pr&cticas  y  predaaa  que  fadlltaran 
eficazmente  el  intercamblo  de  anlmales  y  productos  entre  todaa  las  nadones 
americanas. 

Para  realizar  esa  obra  podrfa  prestarse  el  proyecto  de  reglamentaddn  uni- 
forme  entre  los  pafses  americanos  contratantes  que  formul6  la  delegaddn  uni- 
guaya  y  redacts  el  autor  de  este  trabajo,  dando  lugar  a  la  emlsl6n  del  ses^ondo 
voto  de  la  conferencia  que  dice :  "  Es  de  desear  que  los  Goblernos  de  los  pafses 
contratantes  reglamenten  las  dlsposldones  de  esta  convend6n,  como  lo  ha 
proyectado  la  delegad6n  a  esta  conferencia  de  la  Reptlblica  Oriental  del  Uru- 
guay, meredendo  por  esta  labor  un  aplauso  de  la  conf^renda." 

El  proyecto  en  cuestidn  es  el  sigulente: 

PbOTBCTO  de  RbGLAMENTACI^N  UNIFOBMS  EnTBE  los  PAtSBS  GONTBATANTES. 

Sbcci6n  I. — Medidas  9anitaria$  en  la  frofUera, 

l^  Todos  los  animales  y  productos  de  procedencia  animal  que  se  Introduzcan 
al  pafs  por  tierra  o  por  mar  ser&n  inspeccionados  por  veterinario  dlplomado  de 
la  Oficina  de  Policfa  Sanitaria  Animal. 

2*.  El  Poder  EJecutivo  det^minar&  los  puertos  y  pasajes  de  la  front^ra 
terrestre  habilitados  para  la  importaci6n  de  animales,  los  cuales  deber&n  estar 
provistos  de  locales  apropiados  para  la  observaci6n  y  cuarentena  del  ganado. 

3^  Queda  prohibida  la  importad6n  al  territorio  de  la  Repdblica  por  cual- 
quier  punto  de  sus  fronteras,  de  todo  animal  atacado  o  sospechoso  de  estarlo  de 
cualquiera  enfermedad  bacteriana  o  parasitaria  contagiosa,  asf  como  sus  des- 
pojos  o  cualquier  objeto  que  haya  estado  en  contacto  con  ellos  y  sea  susceptible 
de  trasmitir  g^rmenes  infecdosos. 

4^  Los  animales  de  la  espede  bovina  que  se  importen  de  ultramar  sor&n 
sometidos  a  la  prueba  de  la  tuberculina  a  cuyo  efecto  deberdn  mantenerse  esx 
observad6n  durante  80  dfas,  ordendndose  el  sacrificio  inmediato  de  todos  aque- 
llos  animales  que  diesen  una  reacci6n  diagndstica  especfflca  de  tuberculosis. 
Los  bovinos  que  dleran  una  reacci6n  dudosa  quedardn  sometidos  a  una  nxtevn. 
observacidn  en  el  mismo  lazareto  durante  otros  80  dfas,  sacrificftndose  los  que 
resultaren  tuberculosos  o  sospechosos  nuevamente.  Excepttiandose  de  la  pru^>a 
de  tuberculina  los  temeros  menores  de  seis  meses  salvo  caso  de  que  las 
madres  diesen  reacddn  positiva. 

5^  El  ganado  equino  procedente  de  ultramar  o  de  cualquiera  de  los  palses 
americanos  en  donde  ezlsta  el  muermo  ser&  sometido  a  observacidn  cuaren- 
tenarla  durante  odio  dfas.  Termlnado  el  perfodo  de  cuarentena  ser&  maleini- 
zado,  sacriflcftndose  todos  aquellos  animales  que  racclonen  a  si  como  los  que 
hubiesen  estado  en  contacto  directo  o  Indiredo  con  los  enfermos. 

6^  Para  la  substitud6n  de  la  tuberculina  y  malefna  como  reactivos  de  la 
tuberculosis  y  del  muermo  asl  como  para  la  adopd6n  de  otras  substancias 
reveladoras  de  cualquier  enfermedad  contagiosa,  serd  precise  un  acuerdo  previo 
entre  las  partes  contratantes. 

7^  El  ganado  oyino,  caprino  y  pordno  procedentes  de  ultramar  ser&  man- 
tenido  en  observad6n  sanitaria  durante  15  dfas. 

8^  Los  animales  de  cualquiera  clase  no  comprendidos  en  la  determinaddn 
de  ganado,  sea  cual  fuere  el  pais  de  origen,  podr&n  ser  sometidos  a  ingpecd6n 
veterinaria,  puestos  en  obseryad6n  sanitaria  aislados,  sacrlficados,  segiin  lo  que 
en  cada  caso  determinen  las  ofldnas  sanitarias  de  los  respectlvos  pafses. 
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9^  Todo  buque  que  transporte  ganado  destinado  a  la  importacidn  serft  ins* 
ueccionado  por  un  veterlnario  oflcial  Inmedintamente  despu^s  de  su  eutrada  al 
Puerto  o  antes  de  entrar  a  ^1  cuando  asf  se  crea  conveniente  y  s6\o  se  per- 
mitird  el  desembarque  de  los  animales  cuando  se  haya  comprobado  su  perfecto 
estado  sanitario,  adoptdndose  en  caso  contrario  las  medldas  siguientes : 

(a)  Si  se  comprobara  o  sospechara  la  existencia  de  peste  bovina  o  que 
durante  el  viaje  hubiera  ocurrido  algtln  caso  de  esta  enfermedad,  se  ordenard 
la  inmediata  sallda  del  buque  y  el  sacriflclo  de  todo  animal  que  tenga  a 
bordo  y  no  se  permitird  el  arribo  del  buque  ni  el  desembarco  de  loe  pasaJaroSt 
tripulantes  y  cargamento,  hasta  tanto  no  se  bnya  efectuado  una  rigurosa 
desinfecci6n  del  buque  y  de  toda  persona,  mercaderfa  u  objeto  que  pueda  servir 
de  vehfculo  al  contagio. 

(h)  Si  se  comprobara  o  sospechara  la  existencia  de  peripneumonia  con- 
tagiosa, de  muermo,  viruela  ovina,  o  que  durante  el  viaJe  hubiera  ocurrido 
algdn  caso  de  aquellas  enfermedades  se  ordenard  la  inmediata  sallda  del  buque 
y  el  sacriflclo  de  todos  los  animales  atacados  o  sospechosos  as£  como  el  de  los 
demds  animales  susceptibles  de  contraer  la  enfermedad  y  no  se  permltird  que 
el  buque  penetre  al  puerto  sin  previa  desinfeccidn  de  los  sitios,  objetos,  ani- 
males y  personas  que  puedan  servir  de  vehiculo  a  los  g^rmenes  de  la  enferme- 
dad comprobada  o  sospechosa. 

(o)  Si  se  comprobara  o  sospechara  la  existencia  abordo  de  animales  ata- 
cados de  carbundo  sintomdtico  o  bacteridiano,  sffllis  equina,  fi^re  rosada, 
pneumo-enteritis  de  los  cerdos,  fiebre  aftosa  o  de  rabia  se  ordenard  su  saCrifido 
y  si  no  se  Juzgara  conveniente  hacer  lo  mismo  con  los  contaminados  serdn 
estos  desembarcados  y  sometidos  al  aislamiento  cuarentenario  durante  el  tiempo 
que  se  considere  pecesario  en  cada  caso. 

(d)  Los  animales  atacados  de  sarna  actinomicosis  u  otras  enfermedades 
parasitarias  o  bacterianas  serdn  sacriflcados,  rechaaados,  aislados  o  curados 
segdn  determinen  las  autoridades  correspondientes. 

10^  Si  durante  la  permanencia  de  los  animales  importados  en  el  Lazareto 
cuarentenario  se  produjera  algdn  caso  de  enfermedades  contagiosas,  se  pro- 
cederd  de  la  siguiente  manera : 

(a)  Cuando  se  trate  de  peste  bovina  se  ordenard  el  sacrifldo  del  animal 
enf ermo  y  de  todos  los  demds  existentes  en  el  lazareto. 

(&)  Cuando  la  enfermedad  constatada  fuera  peripneumonia  contagiosa  o 
muermo  se  ordenard  el  sacriflclo  del  animal  atacado  y  de  todos  los  dem6s  sus- 
ceptibles de  contraer  el  contagio. 

(c)  Si  se  produjera  algtin  caso  de  viruola  ovina,  carbundo  sintojndtico  o 
bacteridiana,  fiebre  rosada,  pneumo-enteritis  de  los  cerdos  o  de  sffllis  <9quina  se 
ordenard  el  sacriflclo  de  los  enfermos  y  el  aislamiento  de  todos  1^  animales 
susceptibles  de  contraer  la  enfermedad,  hasta  pasados  15  dfas  deproduddo  el 
dltimo  caso. 

id)  Si  se  produjera  algtln  caso  de  rabia  se  ordenard  el  sacrildo  del  animal 
atacado  y  de  los  que  con  dl  hubieran  estado  en  contacto. 

En  todos  los  cases  previstos  en  este  artfculo  loe  caddver^  serdn  quemadoe  y 
sometido  a  rigurosa  desinfecci6n  todo  cuanto  haya  esta**  ^"^  contacto  con  los 
enfermos  o  sospechosos. 

11.  El  sacrifldo  de  los  animales  que  de  acuerdo  c^  *^  disposiciones  sani- 
tarias  se  ordenaron  en  los  puertoe,  pasajes  de  la  ^"^^ra  terrestre  y  en  los 
lazaretos  cuarentenarios  no  dard  lugar  a  ningdn  g^"^^  ^®  lndemnizaci<5n. 

12.  Queda  prohibida: 

(A)  La  importacidn  de  animales  en  general'  ^®  efl?ede  determinada  pro- 
cedente  de  cualquiera  naddn  donde  exista  ^  ^^^^  bovina,  peripneumonia 
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contagiosa,  fiebre  aftosa,  viniela  ovina,  asf  como  la  flebre  rosada  y  pnemno- 
enteritis  de  los  cerdos  con  car&cter  epizo6tico. 

(B)  La  importaci6n  de  animales  procedentes  de  naciones  cuyas  leyes  y  regla- 
mentoa  sanitarios  no  preaenten  suflcientes  garantfa  contra  la  lntrodueci6n  del 
contagio. 

(G)  La  importaci6n  de  animales  procedentes  de  naciones  cuyos  ganados 
puedan  ser  introducidos  cuando  aquelios  animales  sean  originarios  de  una 
naci6n  prohibida  y  no  hayan  permanecido  por  lo  menos  on  alio  en  el  pais  de  sn 
tUtima  procedenda. 

(D)  La  importaci6n  de  ganados  transportados  en  un  buque  que  haya  cargado 
animales  en  una  naci6n  prohibida  dentro  de  los  30  dfas  anteriores  a  la  fecha  de 
su  embarque. 

(E)  La  importaci6n  de  ganado  transportado  en  un  buque  que  despu^  de 
cargado  haya  estado  en  contacto  con  cualquiera  claae  de  animales  procedentes 
de  una  naci6n  prohibida. 

(F)  La  entrada  a  los  puertos  de  todo  buque  que  durante  60  dfas  ant^ores 
hubiere  cargado  animales  de  cualquier  especie  en  una  naci6n  prohibida  por 
existir  en  ella  la  peste  bovina  o  que  conduzca  animales  de  cualquiera  naddn 
prohibida  sea  cual  fuera  el  motivo  de  la  prohibicidn. 

13.  Los  capitanes  de  buques  que  conduzcan  ganados  deberdn  proveerse  antes 
de  recibir  los  animales  a  bordo,  de  un  certificado  expedido  por  el  Mlnisterio  de 
Agricultura  u  oficina  que  haga  sus  veces  en  la  nacidn  de  origen,  legalizado  por 
el  cdnsul  del  pais  de  destino,  y  que  acredite : 

(A)  Cuando  se  transporte  ganado  bovino : 

1*.  Que  en  el  pais  de  origen  no  eziste  ni  ha  existido  en  los  dos  afios  anteriores 
la  peste  bovina. 

2*.  Que  no  ezlste  ni  ha  existido  en  los  seis  meses  anteriores  la  peripneumonia 
contagiosa  ni  la  ilebse  aftosa. 

3^  Que  en  las  seis  semanas  anteriores  no  ha  ocurrido  ningtin  caso  de  enferme- 
dad  contagiosa  en  los  animales  de  las  misma  especie. 

(B)  Cuando  se  transporte  ganado  equino: 

1*.  Que  en  el  pais  de  origen  no  existe  ni  ha  existido  en  los  dos  afios  anteriores 
la  peste  bovina. 

2*.  Que  no  existe  ni  ha  existido  en  los  seis  meses  anteriores  el  muermo  con 
car&cter  epizodtico  y  que  en  el  mlsmo  tiempo  en  el  Departamento  o  Provlnda 
de  donde  proceden  los  animales  no  ha  ocurrido  ningdn  caso  de  esta  enfermedad. 

8*.  Qna  en  las  seis  semanas  anteriores  no  se  ha  produddo  ningdn  caso  de 
enfermedad  contagiosa  en  los  animales  de  la  espede. 

(C)  Cvuido  se  traniiporte  ganado  ovlno  o  caprine: 

1*.  Que  n>  existe  ni  ha  existido  en  los  dos  afios  anteriores  la  peste  bovina. 

2^  Que  en  los  seis  meses  anteriores  no  se  ha  produddo  ningdn  caso  de  fiebre 
aftosa. 

8*.  Que  no  ex«te  ni  ha  existido  en  los  seis  meses  anteriores  la  viruela  ovlna, 
con  carActer  eplziA«co  y  que  en  el  Departamento  o  Provlnda  de  donde  precede 
el  ganado  no  se  ha  iWiucido  durante  el  mismo  tiempo  ningdn  caso  de  aquella 
enfermedad.  \ 

4*.  Que  en  las  seis  sei^^s  anteriores  no  ha  ocurrido  ningdn  caso  de  enferme- 
dad conUgiosa  en  los  aniy[^  ^^  i^  especie. 

(D)  Cuando  se  transpoAyoanado  pordno: 

1*.  Que  no  existe  ni  ha  exX^^  ^^  j^^g  ^j^  ^jj^g  anteriores  la  peste  bovina. 

2*.  Que  en  los  seis  meses  a^j^,.^  ^^^  g^  j^^  produddo  ningdn  caso  de  fiebre 
aftosa.  \ 

8*.  Que  no  existe  nl  ha  existidv-  j^  ^^  meses  anteriores  la  fiebre  rosada 
y  la  pneumo-enteritis  de  los  cerd^^jj  ^ar&cter  epizodtico  y  que  durante  el 
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mismo  tiempo  no  se  ha  produddo  en  el  Departamento  o  Provincia  de  donde  pro- 
ceden  los  animates  nlngiin  caso  de  dicbas  enfermedades. 

4''.  Que  en  las  seis  semanas  anterlores  no  se  ha  producido  nlngt&n  caso  de 
enfermedad  contagiosa  en  los  animates  de  la  especle. 

14.  Todo  Importador  de  reproductores  puros  deber&  entregar  al  veterlnario 
oflcial  en  el  momento  de  efectuarse  la  lnspeccl6n  sanitaria  a  bordo  la  genea- 
logfa  de  los  animates  y  una  fotograffa  (9x12  como  minimum),  tomada  de 
perfil  de  cada  uno  de  los  reproductores  a  que  aqu^llos  pertenezcan ;  fotograffa 
que  deberd  venlr  sellada  y  fechada  por  el  c6nsul  del  pals  de  destlno. 

15.  CumpUda  la  observacl6n  sanitaria  que  en  cada  caso  corresponde,  la 
Oficlna  de  PoUcla  Sanitaria  devolverd  las  genealogias,  reglstradas  e  intervenldas 
con  un  sello  que  contenga  la  declaraci6n  de  admltldo  con  la  fecha  de  la  resolu- 
ddn  y  el  nAmero  de  orden  que  corresponda  en  el  reglstro  de  lmportacl6n  pro- 
hlbl^ndose  en  absoluto  la  lnscrlpcl6n  en  los  reglstros  geneal6glcos  de  todo  pedi- 
gree en  que  no  se  haya  Uenado  ese  requlslto.  Los  pedigrees  de  los  animales  que 
murleran  en  el  vlaje  o  durante  la  observacldn  sanitaria,  asf  como  los  de  los 
sacriflcados  durante  ese  perfodo,  quedarftn  archlvados  en  la  oficlna  respectlva  la 
que  dard  cuenta  de  ello  y  de  la  muerte  del  animal  a  la  Dlreccl6n  de  los  Regls- 
tros Geneal6glcos  del  pais  de  orlgen. 

16.  Los  capltanes  de  buques  que  transporten  ganado  deberdn  presentar  al 
veterlnario  Inspector,  Imnediatamente  de  arrlbado  el  buque,  ademds  del  cer- 
tlflcado  establecldo  en  el  artfculo  13 : 

1*".  Una  planllla  en  la  que  conste  el  ndmero,  especle,  raza,  sexo,  propletarlo  y 
destinatarlo  de  los  animales,  el  puerto  y  la  fecha  en  que  fueron  embarcadoe, 
especlficando  el  ntlmero  de  animales  que  hayan  muerto  durante  el  vlaJe  con 
lndlcaci6n  de  la  causa  aparente  de  su  muerte  y  los  sfntomas  observadoa 

2''.  Una  declaraci6n  en  la  que  se  determine : 

(a)  Los  furgones  donde  haya  cargado  animales  en  los  80  dlas  anterlores  a 
la  fecha  de  embarque  de  los  animales  que  transporta. 

(b)  Los  puertos  en  que  ha  entrado  o  recalado  despu^s  de  haber  cargado  los 
animales  que  transporta. 

(c)  La  procedencla  de  los  animales  que  hayan  estado  en  contacto  a  bordo 
con  los  animales  conducldos. 

17.  Todos  los  productos  allmentlcios  de  orlgen  animal  que  se  Introduzcan  al 
pals  deberdn  venlr  acompafiados  de  un  certlficado  expedldo  por  el  Mlnlsterlo  de 
Agrlcultura  u  oficlna  que  haga  sus  veces  atestlguando  que  proceden  de  estable- 
clmlentos  sujetos  a  lnspecci6n  veterlnaria  y  que  se  hallan  en  buenas  condiclones 
higl^nlcas.  Se  procederd  asimismo  al  rechazo  de  los  productos  que  carezcan 
del  correspondlente  sello  sanltarlo  y  de  aquellos  que  su  embalaje  sea  defectuoso. 

18.  Queda  prohlbida  la  lmportacl6n  de  forrajes  y  de  productos  animales  que 
procedan  de  pafses  donde  exlsta  la  peste  bovlna  o  la  peripneumonia  contagiosa. 

19.  Todos  los  animales  que  vayan  a  ser  exportados  serdn  Inspecclonados  por 
el  personal  de  la  Oficlna  de  Policfa  Sanitaria  de  los  Animales  prohibltodose  la 
salida  del  pals  a  todo  animal  atacado  de  cualquiera  enfermedad  contagiosa. 

20.  El  Poder  EJeeutivo  prohlbird  la  exportacl6n  de  los  animales  procedentes 
de  secclones  o  Departamentos  que  fuesen  declarados  Infectados:  prohiblcl<5n 
que  cesard  a  los  20  dfas  de  haberse  dado  por  llmpia  la  secci6n,  Departamento  o 
Provincia  Infectados. 

21.  Los  agentes  marftimos  tlenen  la  obligaci6n  de  comunlcar  a  la  Oficlna 
de  Policfa  Sanitaria  Animal  del  pais  de  donde  procedan  los  animales  em- 
barcados,  todas  las  novedades  que  durante  el  vlaje  hayan  ocurrldo  en  el  ganad<» 
exportado,  dentro  de  los  tres  meses  a  contar  desde  el  dia  en  que  el  buque 
haya  salldo,  prohlbl^ndose  el  despacho  de  otros  buques  a  las  empresas  que 
DO  cumplan  con  esta  obllgad^n. 
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22.  El  Poder  EJecutlvo  hard  efectiva  la  defensa  de  los  ganados  contra  la 
lDvasi6n  de  las  enfermedades  contagiosas  ex6ticas  y  la  propagaci6n  de  las 
que  pudleran  aparecer  dentro  del  territorlo  de  la  Repablica  por  los  medics 
Indicados  en  la  presente  convencidn  y  en  las  leyes  y  reglamentos  respectivos. 

23.  Las  enfermedades  de  los  animales  que  dar&n  lugar  a  la  aplicaci6n  de  las 
medidas  sanitarias  serdn : 

Rabia,  carbunclo  bacteridiano  y  tuberculosis  en  todas  las  espedes. 

Peste  bovina  en  todas  las  especies  de  rumlantes. 

Peripneumonia  contagiosa,  carbunclo  sintom&tico  y  tristeza  en  los  boviuos. 

Muermo  y  sifilis  equina  en  los  equlnos. 

Fiebre  aftosa  en  los  boylnos,  ovlnos,  caprinos  y  porcinos. 

Viruela  ovina  y  sarna  en  los  ovlnos  y  caprinos. 

Fiebre  rosada  y  pneumo-enteritis  en  los  porcinos. 

Queda  facultado  el  Poder  EJecutlvo  para  aumentar  el  ntimero  de  las  en- 
fermedades dtadas,  asf  como  para  apllcar  las  medidas  sanitarias  a  otras 
especies  animales  no  comprendldas  en  este  artfculo. 

24.  Todo  propietarlo  de  animales  y  toda  persona  que  tenga  a  su  culdado 
algtin  animal  sosprechoso  de  estar  atacado  de  alguna  enfermedad  contagiosa 
tiene  la  obllgacl6n  de  denundar  el  hecho  ante  la  comisarfa  de  policfa  mAs 
inmedlata  a  (Jonde  ae  aloja  el  animal.  141  misma  dedaracldn  es  obllgatoria 
respecto  de  los  animales  muertos  o  que  se  supongan  muertos  de  enfermedades 
contagiosas. 

25.  Rl  comlsarlo  de  policfa  ante  qulen  se  haya  becho  la  denuncla  que  establece 
el  artfculo  24  dar&  cuenta  lumedlatamente  a  la  Jefatura  de  poUcfa  y  ^ta  a  m 
ves  a  la  Oflclna  de  Policfa  Sanitaria  m&s  cercana,  la  que  procederft.  a  tomar 
las  medidas  que  crea  convenlente  de  acuerdo  con  lo  que  determlnen  los  regla- 
mentos sanitarios. 

28.  Gomprobada  la  existenda  de  cualquiera  de  las  enfermedades  contagiosas 
a  que  hace  referenda  el  artfculo  23  el  Poder  EJecutlvo  podrd  declarar  infectada 
la  propiedad,  secddn,  Departamento  o  Provlncla  correspondlente  segfin  los 
cases;  quedando  tambi^  facultado  para  aislar,  marcar,  secuestrar,  lnocular» 
etc,  los  animales  de  la  zona  infectada;  prohlbir  el  tr&nsito,  la  celebrad6n  de 
ferias  y  exposidones;  desinfectar  la  propiedad,  caballerizas,  eatables,  galpones 
y  sacriflcar  los  animales  Infectados  segdn  la  gravedad  del  mal,  Indeomlzando 
a  los  propietarlos  con  arreglo  a  lo  determlnado  por  las  respectivas  leyes  y 
reglamentos  sanitarios. 

27.  Todos  los  veterlnarios  que  tengan  bajo  su  asistenda  animales  atacados 
de  cualquiera  de  las  enfermedades  contagiosas  estableddas  en  el  artfculo 
23,  tlenen  la  obligaci6n  de  denundarlos  a  la  Ofldna  de  Policfa  Sanitaria  de  los 
Anlmalea  La  ftilta  de  cumpllmlento  a  esta  obligad6n  se  castigarft  con  la 
suspensidn  en  el  ejerciclo  de  su  profesi^n  hasta  por  seis  meses  en  el  caso  de 
reinddenda. 

28.  El  Poder  EJecutlvo  adoptar&  las  medidas  especiales  a  cada  una  de  las 
enfermedades  contagiosas  teniendo  en  cuenta  el  perfodo  de  Invasldn,  marcha, 
vlrulencia,  gravedad,  modes  y  medios  de  propagaddn  de  cada  una  de  ellas. 

29.  En  las  tabladas,  mataderos,  ferias,  plazas  de  frutos,  expeslcienes,  ba- 
fiaderos,  saladeros,  frigorfflcos  y  en  general  en  todos  los  establedmientes  dende 
se  elaboren  productos  de  origen  animal,  se  establecerd  un  servlde  permanente 
de  Inspecd^n  veterlnaria  per  veterlnarios  diplomados. 

30.  Las  personas  autorizadas  para  la  venta  de  vacunas,  sueros,  tuberculins, 
malefna  y  cualquier  otro  preparado  que  se  emplee  en  la  inoculad6n  de  los 
animales  como  preventive,  curative  o  reactive  de  enfermedades  contagiosas, 
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estAn  obligadas  a  dar  caenta  a  la  Oflcina  de  Policfa  Sanitaria  de  las  cantidades 
de  Bubstancias  que  se  expendan  y  del  nombre  de  las  perBonas  que  las  adqnleran. 

31.  Decl&rase  a  la  tuberculosis  bovina  vicio  redliibitorio.  El  adquirente  de 
un  animal  tuberculoso  tendr&  derecho  a  reclamar  el  precio  pagado  dentro  de 
los  30  dfas  de  la  fecha  de  su  entrega  por  el  vendedor.  La  comprobaci6n  de 
la  enfermedad  por  la  Oflcina  de  Policfa  Sanitaria  dar&  a  la  acci<5n  fuerza 
ejecutiva. 

Ouando  la  Oflcina  de  Policfa  Sanitaria  compru^>e  la  tuberculosis  bovina 
se&alar&  el  animal  atacado  por  medio  de  una  marca  a  fuego  en  forma  de  "  T  " 
de  cinco  centfmetros  cuadrados  colocada  en  el  carrillo  izquierdo,  y  har&  la 
anotacidn  correspondiente  en  el  pedigree  de  dicho  animal  dando  cuenta  a  la 
direcci6n  del  registro  geneal6gico  respectlvo  a  fin  de  que  ^ta  haga  en  sus 
libros  la  misma  anotaci6n ;  sin  perjuicio  de  que  la  Oflcina  de  Policfa  Sanitaria 
pueda  ordenar  el  sacriflcio  le  los  bovinos  tuberculoses  que  por  la  forma  que 
reyista  la  enfermedad  los  considere  peligrosos,  indenmizando  a  sus  propie- 
tarios  de  acuerdo  con  lo  que  establezoa  el  respective  reglamento  sanitario. 

82.  El  Poder  EJecutivo  organizar&  un  servicio  de  policfa  sanitaria  snflciente 
para- 
Co)  Hacer  cumplir  lo  dispuesto  en  esta  convenci<5n  y  las  leyes  y  reglamentos 

sanitarioB  que  se  dicten. 

(b)  Ck>nocer  con  prontitud  la  localidad  en  que  aparezcan  las  enfermedades, 
hacer  su  diagndstico,  determinar  su  car&cter  epizodtico  y  adoptar  las  medidas 
de  aislamiento  y  extincidn  aconsejadas  por  la  profilazia  modema. 

(o)  Vigilar  constantemente  el  estado  sanitario  de  la  ganaderfa  nadonal 
dlfundiendo  los  conocimientos  cientfficos  acerca  de  los  medios  mAs  eflcaces  que 
se  ban  de  emplear  para  evitar  la  apariddn  y  la  prc^mgacidn  de  las  enferme- 
dades  de  los  animales. 

83.  La  declaracidn  de  infeccidn  es  la  comprobacidn  ofldal  de  la  enfermedad 
contagiosa  y  la  que  da  lugar  desde  luego  a  la  aplicaddn  inmediata  de  las  pres- 
cripciones  gen^rales  de  la  ley  y  reglamentos  sanitarios  &l  todo  el  perfmetro 
que  la  misma  declaraddn  de  infecddn  determine  y  que  debe  comprender  no 
86lo  los  animales  enfermos,  sine  tambito  los  dem&s  animales  del  mismo  propie- 
tario  o  de  propietarios  diferentes  que  hayan  podido  ser  contaminados. 

34.  La  declaraddn  de  infecddn  implica  la  adopddn  de  alguna  o  de  todas  las 
medidas  siguientes,  a  Juido  del  Poder  EJecutivo : 

(a)  Aislamiento,  secuestro,  vacunacidn,  sefial  o  marca  de  los  animales  com- 
prendidos  en  el  perfmetro  declarado  infectado. 

(&)  La  intervenddn  momentdnea  o  la  reglam^itaddn  de  ferias,  exposidones, 
tran&fportes  y  circuladdn  de  ganado. 

(o)  Desinfecddn  y  destrucddn  de  objetos  segdn  la  gravedad  y  fuerza  de 
contagio  de  la  enfermedad. 

(d)  Sacrifldo  de  los  animales  infectados  segdn  la  intensidad  y  gravedad  del 
maL 

SscGidN  III. — Medida$  especiales  de  poUoia  sofUtatia  erUre  esiados  oontratantes. 

85.  El  ganado  que  se  Importe  por  los  puertos  hablUtados  y  que  proceda  de 
cualquiera  de  los  Estados  contratantes  quedard  sujeto  a  las  slgulentes  medidas 
sanitarias : 

(a)  Los  bovinos  destinados  a  reproducddn  intenslva  ser&n  sometidos  durante 
10  dfas  a  observaci6n  sanitaria  en  el  lazareto  cuarentenario  y  tuberculinizados' 
al  terminar  este  plazo,  sacriflc&ndose  todos  aquellos  que  resulten  tuberculoses. 
Los  animales  que  dieran  una  reacd6n  que  permita  declararlos  sospechosos, 
ser&n  sometidos  a  una  nueva  observad6n  de  10  dfas  procedl^ndose  a  su  sacrifldo 
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inmediato  si  en  la  segunda  prueba  de  tuberculina  resaltaran  tuberculosoB  o 
floepechosos  nuevamente. 

(&)  Los  animales  de  la  especie  bovina  destinados  a  cHa  o  r^roducd^n  ex- 
tensiva  o  a  invernada  quedar&n  en  ob8eryaci<5n  sanitaria  durante  tres  dias 
siendo  sometidos  durante  ese  tienipo  a  los  diversos  medios  de  lnvestigaci6n 
que  la  Oficina  de  Policfa  Sanitaria  Juzgue  necesarios,  adopt&ndoee  en  caao  de 
reacciones  positivas  o  dudosas  las  mismas  disposidones  que  para  los  r^rodue- 
tores  bovinos  que  se  destinen  a  cria  intensiva. 

(c)  Lo  bovinos  importados  que  vayan  a  ser  inmediatamente  sacrificados 
ser&n  revisados  por  el  inspector  veterinario,  el  que  autorizard  su  desembarque 
libremente  una  vez  que  haya  comprobado  su  buen  estado  sanitario,  otorgando 
un  permiso  de  importaci6n  en  el  que  se  har&  constar  el  puerto  de  destlno  de  los 
animales  asf  como  el  ntimero,  marcas  y  seftales  de  los  mismos.  Este  permiso 
serd  devuelto  dentro  de  los  15  dfas  siguientes  al  veterinario  in^)ector  que 
lo  otorg<^,  acompafiado  de  un  certificado  de  sacriflcio  en  el  que  haga  constar 
igualmente  el  ntimero,  marcas  y  seflales  de  los  animales  faenados,  extendido 
por  el  veterinario  oficial  del  matadero  o  establedmiento  industrial  donde  los 
animales  fueron  sacrificados. 

(d)  El  ganado  vacuno  destlnado  a  cria  o  r^roducci<5n  extenaiva,  a  invernada 
o  a  ser  sacrificado  inmediatamente,  del)er&  encontrarse  libre  de  garrapata  y  el 
certiilcado  sanitario  que  lo  acompafie  deber&  atestiguar  adem&s  de  lo  estable- 
cido  en  el  artfculo  18  que  dlchos  animales  fueron  bafiados  antes  de  su  em- 
barque  en  un  baftadero  oficial  o  particular  autorizado  con  un  garrapatidda 
reconocido  como  eflcas  por  la  Oficina  de  Policfa  Sanitaria.  A  los  efectos  de  la 
Importacito  de  ganado  el  bafio  861o  tendr&  valor  hasta  los  dnco  dias  de 
etectuado. 

(6)  El  ganado  equino,  ovino,  caprino  y  porcine  serft  inspecdonado  en  el  me- 
mento de  la  H^ada  del  vapor  por  los  inspectores  veterinarios  oficiales,  los  que 
autorizardn  su  desembarque  libremente  una  vez  comprobado  su  buen  estado 
sanitario  y  presentada  en  forma  la  respectiva  documentad<5n. 

86.  Bxceptfianse  de  las  medidas  prescriptas  en  el  artfculo  anterior  los  ani- 
males salidos  temporalmente  para  ser  conduddos  a  exposiciones  o  terins  de 
los  paises  contratantes. 

87.  La  restricci^n  de  entrada  y  tr&nsito  no  impedird  la  drculaddn  por  la 
frontera  terrestre  de  los  animales  de  trabajo  y  de  servldo  ni  la  drculad<5n  de 
los  caballos  de  tiro  montados  que  sirvan  a  los  coches  y  viajeros  y  provengan  de 
pafses  contratantes.  No  obstante  los  conductores  deberdn  estar  provlstos  de  un 
certificado  expedido  por  un  veterinario  ofidal  y  que  atestigue  el  perfecto  estado 
sanitario  de  dichos  animales.  Este  certificado  s61o  serd  v&lido  por  el  t^mino 
de  un  mes. 

88.  DeclAranse  puertos  o  pasajes  de  la  frontera  terrestre  habllitados  para 
la  importad6n  de  ganados  y  productos  de  origen  animal  procedentes  u  origi- 
narios  de  los  pafses  contratantes,  todos  aqu^llos  en  donde  existan  inspecdones 
veterinarias  permanentes. 

39.  Cuando  la  Oficina  de  Policfa  Sanitaria  de  cualquiera  de  los  pafses  con- 
tratantes procediera  al  sacrificio  o  rechazo  de  animales  procedentes  de  una  de 
las  partes  signatarias  de  esta  convenci6n,  dar&  cuenta  inmediata  del  hecho  a  la 
oficina  anAloga  del  pafs  de  origen  del  ganado,  especificando  las  causas  que 
motivaron  la  adopdto  de  la  medida  y  todos  los  dates  que  se  Juzguen  de  utilidad 
en  el  sentldo  de  evitar  el  fraude. 

40.  Todos  los  certificados,  pedigrees  o  cualquier  otro  documento  que  la  Oficina 
de  Policfa  Sanitaria  exija,  deberdn  venir  legallzados  por  los  c6nsules  respectivos 
acreditados  en  los  puntos  de  embarque  o  en  su  defecto  en  la  localidad  mds 
pr<)xima. 
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41.  Los  buques  que  en  cualquiera  de  los  puertos  de  los  palses  contratantes 
carguen  animales  en  pie  o  productos  de  orlgen  animal  podr&n  completar  el 
cargamento  en  los  puertos  pertenedentes  a  las  otras  naciones  contratantes. 
Las  autoridades  sanitarias  del  pate  donde  sea  completado  el  cargamento  86I0 
ezpedir&n  documentaciones  exactas  correspondientes  al  efectivo  de  la  carga  de 
complemento. 

42.  En  cualquiera  de  los  puertos  habilitados  de  las  naciones  contratantes 
podr&  efectuarse  el  trasbordo  de  animales  en  pie  o  productos  de  origen  animal 
que  provengan  o  se  destinen  a  los  pafses  slgnatarios. 

43.  Todos  los  trasbordos  de  animales  y  sus  productos  ser&n  vigilados  por  el 
veterinario  oflcial  d^  palis  en  cuyo  puerto  se  efecttie  dicho  trasbordo  y  la 
Oficina  de  Policfa  Sanitaria  dar&  aviso  inmediatamente  a  su  an&loga  del  pals 
contratante  de  origen  0  de  destino,  de  la  operaci6n  efectuda  y  novedadea 
ocurridas. 

44.  Los  buques  que  conduzcan  los  animales  en  pie  de  cualquier  pais  con 
destino  a  las  partes  contratantes,  ser&n  inspeccionados  por  las  autoridades  sani- 
tarias del  primero  de  los  pafses  slgnatarios  a  que  arribe  el  buque.  Si  las 
autoridades  sanitarias  que  primeramente  inspeccionen  el  buque  comprobaren 
que  entre  los  animales  embarcados  existe  alguno  atacado  de  enfermedad  en- 
zo6tica  o  epizo6tica  tomar&n  inmediatamente  las  medidas  de  urgencia  a  que  las 
autorice  sus  respectivos  reglamentos  sanitarios  y  comunlcar&n  por  la  via  m&s 
r&pida  posible  a  la  Oficina  de  Policfa  Sanitaria  del  pais  de  destino  las  nove- 
dades  ocurridas  a  bordo  y  las  medidas  adoptadas. 

45.  Si  los  buques  que  conduzcan  animales  en  pie  o  productos  animales  de  o 
para  cualquiera  de  las  naciones  contratantes,  por  causa  de  fuerza  mayor 
tuvieran  que  arribar  a  otro  puerto  que  aunque  perteneciente  a  las  naciones 
contratantes  no  fuera  el  de  destino  o  escala,  se  les  yigilar&  por  las  autoridades 
sanitarias,  y  se  comunicar&  a  las  autoridades  del  pais  slgnatario  en  que  hayan 
sido  cargados  o  a  que  vayan  destinados  las  medidas  tomadas  y  las  novedades 
ocurridas  en  la  arribada  forzosa. 

46.  Los  buques  que  conduzcan  animales  en  pie  o  productos  de  origen  animal 
de  una  naci<5n  contratante  podr&n  tomar  para  el  consumo  a  bordo,  animales 
en  pie  o  faenados,  aves,  etc.,  en  cualquiera  de  los  puertos  pertenedentes  a  cual- 
quiera de  las  otras  partes  contratantes,  sujet&ndose  sus  capltanes  a  lo  estable- 
cido  en  los  reglamentos  respectivos  de  la  naci6n  donde  el  cargamento  de  con- 
sumo se  realice. 

47.  Las  partes  contratantes  cambiar&n  entre  sf  una  drcular  telegr^ca 
qulncenal  indicando  brevemente  el  estado  sanitario  de  los  respectivos  pafses, 
sin  que  esto  obste  a  que  se  d6  aviso  inmediatamente  de  la  aparld6n  de  cual- 
quiera epizootla,  marcha  del  mal,  medidas  que  se  tomen  para  combatlrlo, 
levantamiento  de  las  mlsmas,  novedades  ocurridas  en  los  buques  procedentes  o 
con  destino  a  los  pafses  contratantes  y  todos  aquellos  informes  que  se  con- 
sideren  de  utilidad  para  la  defensa  de  la  ganaderla  de  los  respectivos  pafses. 

Para  la  tramitacl6n  de  todos  los  Informes,  la  Ofidna  de  Policfa  Sanitaria  de 
las  partes  contratantes  se  diriglr&  directamente  y  por  tel^afo  a  sus  similares 
de  los  pafses  slgnatarios,  sin  perjuicio  de  que  se  sigan  ademds  en  cada  caso  las 
vfas  diplomdticas  ordinarias. 

48.  Los  pafses  contratantes  adoptar&n  un  c<5digo  telegrftfico  para  uso  exclusivo 
de  sus  autoridades  sanitarias  ganaderas. 

49.  Los  pafses  contratantes  fadlitarftn  en  todo  lo  posible  la  acci(3n  de  los 
delegados  que  en  misi6n  de  estudio  de  enf^medades  del  ganado  enviare  cual- 
quiera de  ellas.  Al  efecto  estos  delegados  presentardn  antes  las  autoridades 
sanitarias  correspondiente  los  documentos  que  los  acrediten  como  tales. 
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60.  La  Oficina  de  Policfa  Sanitaria  de  las  partes  contratantes  se  comunicarft 
directamente  y  por  via  telegr&fica  las  medidas  que  sus  respectivos  Gobiemos 
hayan  adoptado  contra  la  importaci<5n  de  animates  de  determinados  paises 
debi^ndose  ratlficar  la  comanicaci<5n  por  la  via  dlplom&tica  a  la  brevedad  p6slble. 
Los  paises  signatarlos  que  no  creyeran  conveniente  adoptar  igual  resolnddn  no 
podr&n  exportar,  con  destino  al  pais  que  baya  dictado  las  medidas  prohibitivaB, 
todas  las  especies  de  animales  o  especie  determinada,  segdn  los  casos  que  bayan 
procedido  en  el  afio  anterior  del  pais  contra  el  cual  se  baya  distado  la  resolu- 
ci6n  comunicada. 

51.  Queda  abierto  el  protocolo  de  esta  convenci6n  para  que  puedan  adberirse 
a  las  disposiciones  del  mismo  otros  paises  sudamericanos  especialmente  in- 
vitados  para  ello,  de  acuerdo  entre  los  paises  signatarlos. 

52.  Esta  convenci6n  entrar&  en  vigor  inmediatamente  despu^s  de  ser  ratiil< 
cada,  durar&  cuatro  afios  y  no  siendo  denunciada  sels  meses  antes  por  cualquiera 
de  las  partes  se  considers  r&  prorrogada  por  igual  perlodo. 

53.  Sin  perjuicio  de  la  ratificaci<5n  definitiva  esta  convenci6n  entraHl  en 
vigencia  provisional  inmediatamente  despute  de  ser  aprobada  por  el  Poder 
BJecutivo  de  las  partes  contratantes  y  no  ser&  derogada  sino  con  aviso  de  sels 
meses,  salvo  el  caso  en  que  el  Honorable  Oongreso  de  cualquiera  de  las  partes 
modificara  fundamentalmente  su  texto  o  negara  su  ratificaci6n. 

Demostrada  la  posibilidad  de  llegar  a  un  acuerdo  entre  las  distintas  nadones 
americanas  para  prevenir  y  ezterminar  de  manera  uniforme  las  enfermedades 
del  ganado,  faltaria  abora  dar  a  la  obra  vastas  proyecciones  y  verdadera  finali- 
dad  prdctica.  Para  ello  seria  preciso  promover  una  Segunda  Gonferenda  Inter- 
nacional  de  Policia  Veterinaria  en  que  estuvieran  representadas  todas  o  el  mayor 
niimero  de  las  nadones  americanas  y  que  teniendo  como  base  el  convenio 
vlgente  entre  las  Repdblicas  del  Uruguay,  Argentina,  BrasiU  Gbile  y  Paraguay 
y  el  proyecto  de  reglamentad<5n  uniforme  formulado  por  la  delegad^n  uruguaya 
ante  la  primera  conferencia,  se  Uegare  a  un  nuevo  convenio  que  establedera 
las  medidas  sanitarias  de  la  frontera  para  las  procedendas  de  los  paises  no 
contratantes ;  las  disposiciones  que  garantizaran  en  cada  pais  la  lucba  interna ; 
y  por  dltimo  y  como  una  consecuenda  de  esas  primeras  obligadones,  las  medi- 
das sanitarias  eq;)edales  que  regir&n  entre  los  estados  contratantes  para  fadli- 
tar  el  intercambio  comerdal. 

GONCLUSIONES. 

1*.  Es  factible  la  reglamentaddn  uniforme  de  las  medidas  sanitarias  para 
prevenir  y  combatir  las  enfermedades  del  ganado,  en  los  distintos  paises  ameri- 
canos. 

2^  Esa  reglamentaci<5n  uniforme  ba  tenido  un  prindpio  de  ejecuci6n  en  la 
Primera  Ck)nferencia  Intemacional  de  Policia  Veterinaria  convocada  por  el 
Gobiemo  de  la  Beptiblica  Oriental  del  Uruguay  y  en  el  convenio  suscrito  con 
tal  motive  en  Montevideo  por  los  delegados  de  las  Repdblicas  del  Uruguay, 
Argentina,  Brasil,  Obile  y  Paraguay. 

8^  Seria  de  desear  que  se  completara  y  ampliara  la  obra  inidada  convo- 
c&ndose  a  una  Segunda  Ck>nferenda  Intemadonal  Americana  de  Policia  Veteri- 
naria en  que  estuvieran  r^resentadas  todas  las  nadones  del  continente  y  a  la 
que  se  le  podrfa  dar  como  base  de  su  trabajo,  el  convenio  actualmente  vlgente 
entre  las  Reptlblicas  del  Uruguay,  Argentina,  Brasil,  Obile  y  Paraguay  y  el 
proyecto  de  reglamentad6n  uniforme  de  polida  sanitaria  entre  las  nadones 
contratantes,  formulado  por  la  delegaci6n  uruguaya  ante  la  conferencia  de  1912. 
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^ES  FACTIBLE  LA  RE6LAMBNTACI6N  UNIFORME  BNTRE  LOS 
DIFERENTES  PAfSES  AMERICANOS  PARA  LA  PREYENCldN  DE 
LA  INTRODUCCI6N  Y  PROPA6ACI6N  DE  LAS  ENFERMEDADES 
DE  ANIMALES7 

Por  JULIO  BBSNARD, 
Director  del  Servicio  Veterinario  Nacional  de  Chile, 

No  obra  en  nuestro  conocimiento  motivo  alguno  que  pueda  oponerse  al 
establecimiento  de  una  reglamentacl6n  general,  uniforme,  a  la  que  podrfan 
adherirse  los  dlferentes  pafses  amerlcanoB,  con  el  fin  de  Impedlr  la  penetraci6n 
de  las  enfermedades  contaglosas  del  ganado  en  los  territorios  conservados 
hasta  ese  momento  indemnes  de  una  o  variaa  de  tales  enfermedades. 

Si  alguno  de  los  pafses  americanos,  debldo  a  clertas  razones  especiales,  se 
hallare  particularmente  amenazado  por  uno  o  m&a  de  sus  veclnos  con  la  Inva- 
8i6n  de  enfermedades  que  teme  muy  en  especial,  podr&  conclulr  un  acuerdo 
con  ese  o  esos  vecinos  a  fin  de  hacer  mds  severas  adn,  si  necesario  fuere,  las 
medidas  impuestas  por  el  reglamento  generaL 

Expllcaremos  con  mds  exactitud  nuestra  idea,  apUcando  a  Chile  lo  que  aca- 
bamos  de  exponer. 

A  este  pais  no  lo  liga  ningtln  tratado  de  policfa  sanitaria  y,  por  tanto,  puede 
aceptar  sin  impedimento  alguno  una  reglamentaci6n  general.  Aprovecharemos 
la  ocasi6n  para  declarar  que  al  manifestar  la  gran  satisfftcci6n  que  les  propor- 
cionarla  la  oportunidad  de  colaborar  en  la  adopci6n  y  aplicaci6n  de  una  medida 
protectora  tan  importante,  estamos  seguros  de  interpretar  la  opini6n  del 
Goblemo  y  de  los  agricultores  chilenos. 

La  Reptiblica  de  Chile  tiene  s61o  tres  pafses  vecinos:  las  Reptlbllcas  del 
Pen),  Bolivia  y  Argentina.  Los  dos  primeros  no  son  productores  de  ganado 
en  las  regiones  m&a  o  menos  desiertas  que.  forman  sus  fronteras;  tlnicamente 
la  Argentina  exporta  animales  a  Chile  por  la  cordillera  de  Los  Andes.  Todas 
las  otras  importadones  se  efecttlan  por  vfa  marftima. 

Serfa  del  caso,  pues,  si  fuere  necesario,  establecer  una  oonvend^n  espeda) 
entre  las  dos  Reptlbllcas,  adhlritodose  ambas,  al  mismo  tiempo,  al  reglamento 
general. 

OONCLUSldN. 

Podemos  admitir  que  Chile  se  adherirfa  persuroso  a  una  convenci<5n  ameri- 
cana  que  tuviera  por  objeto  la  prevenddn  de  la  introducci6n  y  propagaciOn  de 
las  enfermedades  de  animalea 


PREVENaON  T  EXTIRPACI6N  DE  LAS  ENFERMEDADES 
DESTRUCTORAS  DE  ANIMALES. 

Por  JULIO  BBSNARD, 

Director  del  Servicio  Veterinario  Nacional  de  Chile, 

Dividiremos  estas  enfermedades,  como  es  costumbre,  en  dos  grupos:  1*,  Bl 
de  las  enfermedades  contaglosas;  2^  el  de  las  enfermedades  parasitarias. 

Nuestras  indicaciones  sobre  los  medios  de  preservaci6n  o  de  extirpad6n 
que  nos  parecen  mejor  estudiados  y  mds  eficaces  s61o  se  referirdn  a  las 
enfermedades  que  atacan  al  ganado  de  Chile,  por  cuanto  ellas  han  sido  objeto 
de  una  larga  observad<5n  de  nuestra  parte. 
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ENFEBMEDADES   GONTAQIOSAS. 

Entre  estas  enfermedades,  citaremos  tinicamente  aqu^llas  que  pueden  causar 
perjuicios  de  consideraci6n  en  el  pals.  Algunas  de  ellas,  como  el  muermo, 
la  peripneumonia,  la  morrlfia  y  la  peste  pordna,  por  ejemplo,  no  ban  logrado 
todavia  penetrar  en  el  territorio  de  la  Reptiblica ;  y  por  eso  nuestros  esf  uerzos 
se  limitan,  por  aliora,  a  preservarlo  de  estas  plagas. 

Ai  enumerar  los  procedimientos  de  preservacidn  y  de  extirpacl6n  qae  noB 
parecen  mds  Indicados  para  llegar  a  un  resultado  satisfactorio,  tendremos, 
pues,  en  vista  principalmente :  la  tuberculosis,  el  carbunclo  bacteridiano,  la 
fiebre  aftosa,  la  papera,  el  aborto  epizo6tico,  las  enfermedades  contagiosas  del 
puerco  (enteritis  infecciosa,  pneumonia  contagiosa),  el  c6lera  y  la  difterfa 
de  las  aves  de  corral. 

1".  Cada  vez  que  exista  una  vacuna  reconocida  como  verdaderamente  eficaz 
para  preservar  el  ganado  de  una  enfermedad  virulenta,  deberemos  tratar  de 
tenerla  slempre  a  nuestra  disposici6n,  en  las  mejores  condiciones  posibles. 

En  ciertos  casos,  el  Gobierno  facilitard  su  preparacidn  utilizando  el  personal 
y  los  laboratories  de  que  pueda  disponer.  De  este  modo,  bemos  preparado  y 
empleado  en  Cbile  desde  el  alio  1886  el  virus  anti-carbuncloso  de  Obauveau, 
babi^dose  inoculado  con  41,  hasta  la  fecba,  4,500,000  animales  vacunos. 

Adem&s,  nos  ban  ll^ado  de  la  Argentina  los  virus  de  Pasteur  y  Ligni^res, 
los  cuales  ban  side  puestos  a  la  disposicl^n  de  los  agricultores  sin  restricci6n 
alguna. 

La  vacrma  antl-carbunclosa  es  la  ihiica  que  usamos  para  nuestro  ganado. 
En  cuanto  a  las  que  corresponden  a  otras  enf^medades  contagiosas,  no  tenemoe 
en  la  actualidad. 

Sentar^nos,  no  obstante,  que  la  vacunaci6n  preventiva,  disminuyendo  pro- 
gresivamente  el  ntlmero  de  cad&ve^es  que  infectan  el  suelo  o  los  edifidos 
ocupados  por  los  animales,  no  s61o  reduce  las  p^rdldas  de  capital  que  representan 
los  individuos  muertos,  sine  que  atentla  tambito  las  causas  de  infeccidn  para 
el  porvenir. 

2*.  Esta  tUtima  consideraci6n,  nos  induce  a  recomendar  especlalmente  la 
pronta  y  completa  de8aparicl6n  de  los  cad&veres,  ya  sea  por  la  combustion  u 
otro  medio  an&logo  (bafio  de  &cldo  sulftlrico,  etc.)>  o  bien  por  el  enterramiento 
en  un  lugar  &rido,  seco,  pedregoso,  rodeado  de  un  cierro  Infranqueable  para 
los  animales,  formando  asf  un  verdadero  cementerio  permanente.  . 

Los  cad&veres  enterrados,  atin  a  cuatro  metres  de  profnndidad,  en  un  terreno 
cultivado  y  mantenido  btbnedo,  constituyen  focos  de  infecdOn  durante  varies 
afios,  a  veces  diez  o  doce  y  m&s  tambi^n.  Las  lombrices  terrestres,  en  tales 
condiciones,  suben  a  la  superfide  del  suelo  las  esporas  conservadas  en  la  tierra 
que  rodea  y  que  ha  penetrado  en  los  cad&veres  sepultados,  las  depositan  con 
sus  ezcrementos  en  la  base  del  pasto,  donde  son  tomadas  despu^  por  la  lengua 
de  los  animales  que  comen  ese  forraje,  verde  o  seco. 

8*".  La  penetrad6n  de  esporas  o  de  cualquiera  otra  materia  virulenta  en  la 
boca  de  los  animales,  nos  conduce  a  una  tercera  recomendaciOn  en  vista  del 
objeto  que  perseguimos,  cual  es  la  extlnci6n  progresiva  de  las  enfermedades 
contagiosas  que  diezman  el  ganado. 

Se  tratard  de  evitar  que  los  animales  tengan  la  menor  berida  en  la  boca, 
sobre  todo  las  heridas  que  provoca  el  consume  de  las  plantas  punzantes: 
paste  mezclado  con  la  paja  de  los  rastrojos,  cardo  verde  o  seco,  brotes  de  los 
espinos  (Acacia  cavcnia)  o  an&logos,  etc.  La  vacunaci6n  preventiva  permite 
la  utilizad6n  de  los  rastrojos  sin  grandes  riesgos,  cuando  se  trata  del  carbunclo. 

Si  ia  tuberculosis  es  capaz  de  contaminar  siguiendo  este  mismo  camino,  y 
si  consideramos  que  es  una  enfermedad  que  carece  hasta  abora  de  medioe  pre- 
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ventivos,  nos  parece  que  las  efracclones  de  las  primeras  vfas  digestivas  y 
respiratorias  constltuyen  un  peligro  que  no  preocupa  suficientemente  a  los 
Interesados,  a  pesar  de  su  gravedad. 

Debemos  vigUar  culdadosamente' la  conservacl6n  de  la  perfecta  integrldad 
de  las  mucosas  de  los  aparatos  digestivo  y  resplratorio  de  nuestroe  animales 
dom^ticos,  sobre  todo,  a  la  entrada,  en  la  boca  y  la  faringe.  Evltaremos  pues, 
en  la  a1imentaci6n,  el  consumo  de  substandas  que  pueden  lastimar  la  boca  y 
BUS  anexos. 

4^  Las  aguas  pueden  servlr  de  vehfculo  a  las  materias  virulentas  y  propagar, 
asi,  tanto  las  enfermedades  de  los  animales  como  las  de  los  hombres.  El  cono- 
dmiento  de  este  hecho,  nos  Impone  la  obllgacl6n  de  evitar  que  las  aguas  se  con- 
taminen  y  la  de  proporcionar  a  nuestros  animales  domteticos  agua  ezenta  de  la 
menor  infecci6n  para  la  bebida. 

En  los  fundos  regados  se  observa  a  menudo  que  las  aguas,  despu^s  de  reco- 
rrer  el  terreno,  se  acumulan  en  las  partes  bajas  formando  una  o  varlas  laguni- 
tas»  donde  se  deposltan  los  g^rmenes  infecciosos  y  las  esporas  de  bacterlos 
pat^genos  que  ban  recogido  en  su  curso. 

Los  agricultores  no  ignoran  el  peligro  que  ofrece  el  consumo  de  estas  aguas 
por  su  ganado,  aun  cuando  le  atribuyen  otras  causas  que  las  verdaderas,  como 
son,  su  elevada  temperatura  en  el  verano,  por  ejemplo.  Se  comprender&,  en 
consecuencia,  cudnta  importancia  tlene  iibpedir  la  estagnacl6n  de  dichas  aguas, 
asegurar  su  circulaci6n  por  medio  de  acequias  a  medida  que  llegan  a  las  partes 
bajas  del  fundo  y,  sobre  todo,  hacer  imposible  su  consumo  por  los  animales. 

Habrd  que  evitar  tambi^n,  en  cualquiera  forma,  la  contaminaci<5n  de  las 
aguas  de  rlego  y  otras  de  las  haciendas,  puesto  que  constituye  siempre  una  gran 
amenaza,  at)n  para  d  hombre.  Lo  que  precede,  nos  conduce  a  formular  la  regla 
siguiente :  los  animales  de  un  fundo  no  deber&n  estar  nunca  expuestos  a  beber 
aguas  contaminadas  con  substandas  pat^genas. 

5*".  Cuando  muere  uno  o  varlos  animales  a  consecuenda  de  una  enfermedad 
contagiosa,  no  solamente  se  impone  la  destrucd6n  de  los  cad&veres  y  de  las 
materias  pat6genas  provenientes  de  sus  cuerpos  (excrementos,  sangre,  etc), 
sino  tambi^n  la  desinfecci6n  de  los  locales  que  ocuparon  los  enfermos,  pesebreras 
o  establos. 

En  los  potreros,  los  agentes  atmosf^ricos,  el  sol  prindpalmente,  se  encargan 
de  la  destrucd6n  de  los  virus  diseminados  en  la  superflcie  del  suelo,  en  un 
tiempo  «rariable  pero  relativamente  corto.  En  los  edifidos  la  cosa  es  muy 
distinta,  ya  que  el  virus  se  conserva  a  veces  diez  afios  y  m&s,  ofreciendo  el  mismo 
peligro  durante  todo  este  largo  perfodo. 

En  un  establo,  despu^  de  la  desaparid6n  de  una  enfermedad  contagiosa, 
con  o  sin  muerte  de  animales,  se  deberd  practicar  una  desinfecd6n  apropiada  a 
la  natvraleza  de  la  enfermedad,  m&s  o  menos  en^rglca,  por  consiguiente,  pero 
siempre  meticulosa  y  que  alcance  a  las  partes  m&s  escondidas  del  edifido 
contaminado. 

Al  lado  de  las  enfermedades  contagiosas  propiamente  dichas,  debemos  sefialar 
las  de  la  misma  naturaleza  pero  que  resnltan  de  la  inoculad6n  del  agente  pat6- 
geno  por  un  insecto:  garrapata,  zancudo,  tdbano,  mosca,  etc.,  insecto  que  sirve 
de  vehfculo,  de  medio  de  trasmisi<)n  de  un  animal  enfermo  a  otro  sano. 

Entre  estas  enfermedades,  cltaremos  la  fiebre  de  Texas  o  tristeza  argentina, 
la  meada  de  sangre  de  Chile  o  hemoglobinuria  bovina,  el  mal  de  caderas,  etc 

Cuando  no  se  conozca  el  evertebrado  que  asegura  la  propagad6n  del  mal, 
se  tratard  de  descubrirlo ;  pero  si  es  conocido  y  no  hay  duda  sobre  su  funddn  y 
el  peligro  de  su  contacto  con  dertos  animales,  se  evitar&n  sus  picaduraa  y  se 
procederft  a  su  destrucci6n  por  todos  los  medios  conoddos. 
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TraUndose  de  la  fiebre  de  Texas,  por  ejemplo,  impediremos  que  los  vacunos 
tengan  garrapatas  sobre  la  piel  o  en  el  conducto  auditivo,  y  las  destrulremos 
con  bafios  a  otros  medics  si  logran  fijarse  en  algtin  punto  del  tegumento.  Bsta 
tlltima  medida  se  completar&  con  la  destruccidn,  en  los  potreros,  de  las  plantas 
lefiosas  y  los  arbnstos  qne  les  sirven  de  abrigo,  etc.  Por  lamentable  que  sea, 
no  sabemos  todavla  a  qu^  insecto  atrlbuir  la  inocalacl6n  del  Tripanosoma  elma9- 
HatU  en  la  sangre  del  caballo  afectado  de  mal  de  caderas,  ni  tampoco  c6mo 
penetra  el  hematozoario  de  la  hemoglobinuria  bovina,  por  lo  cual  deberemos 
recurrlr  a  todos  nuestros  conocimientos  y  valernos  de  todos  los  medlos  para 
llegar  a  conocer  el  verdadero  agente  de  cada  una  de  estas  infecdones.  Bs 
necesario,  pues,  observar  mucho  y  experlmentar  en  consecuencia. 

Si  no  hemos  sefialado  los  tratamlentos  curativos  aconsejados  para  combatir 
las  enfermedades  contagiosas,  ha  sido  porque  no  conocemos  ningtin  medica- 
mento  verdaderamente  eficaz,  ya  sea  para  preseryar  el  ganado  de  tales  enferme- 
dades o  para  impedir  sus  consecuencias  fatales. 

No  seremos  tan  aflrmativos  con  respecto  a  las  enfermedades  inoculadas  por 
algunos  evertebrados,  puesto  que  serfa  negar  el  buen  resultado  obtenido  con  la 
quinlna  en  el  paludlsmo  del  hombre,  con  el  atozll  en  la  enfermedad  del  suefio, 
etc.  Pero  nos  parece  que  si  Uegamos  a  conocer  clertas  medlcinas  que  nos  per- 
mltan  combatir  con  ^ito  el  mal  de  caderas  o  la  hemoglobinuria  bovina  de 
Chile,  t>or  ejemplo,  habremos  dado  un  gran  paso,  que  nos  autorizard  para 
esperar  con  m&a  tranquilldad  la  pr^;>aracidn  de  una  vacuna  o  de  otro  medio 
preventivo. 

Terminaremos  didendo  que  las  substancias  medidnales  que  parezcan  come 
las  m&s  apropiadas  para  la  curaddn  de  las  enfermedades  infecdosas  transmi- 
tidas  por  las  picaduras  de  Insectos,  deberdn  ser  objeto  de  una  constante  expert- 
mentaci6n. 

CONCLUSIONES. 

1".  Vacunacl6n  preventiva. 

2*.  Destrucci6n  de  los  cadftveres. 

3"*.  Supresi6n  del  consume  de  las  plantas  punzantes. 

4'.  Uso  exclusivo  de  aguas  exentas  de  elementos  patdgenos. 

5*.  Desinfecci^n  de  las  pesd)reras,  establos,  etc 

6^  Destruccidn  de  los  insectos  que  inoculan  enfermedades  vlrulentas  con  sus 
picaduras. 

7^  Combatir  las  enfermedades  inoculadas  por  picaduras  de  Insectos  (enfer- 
medades dd)idas  a  protozoartos)  con  los  medicamentos  reconoddos  como  m&s 
eficaces. 

ENFEBMEDADBS  PARASITABIAS. 

Las  enfermedades  parasitarias  graves,  aqu^Uas  que  pueden  causar  la  muerte 
de  los  animales  dom^sticos  o  disminuir  notablemente  su  valor,  no  son  may 
numerosas  en  Chile.  S61o  citaremos  la  distomasis,  algunas  anemias  verminosas, 
la  cenuroeis,  la  lepra,  la  triquinosis  y  la  sarna. 

Vale  m&B  preservar  a  los  animales  del  parasitismo  que  combatirlo  una  vez 
implantado  en  sus  cuerpos.  Esto  es  algo  que  nos  parece  indiscutible  en  pre- 
sencia  de  la  dificultad,  a  voces  de  la  imposibilidad,  de  desalojar  los  par&sitos  de 
dertos  6rganos :  cerebro  o  m^ula,  hfgado,  etc. 

La  consideracidn  anterior  Justifica,  pues,  a  nuestro  Juicio,  la  preponderanda 
de  los  medios  de  preservaci^n  sobre  los  de  curad^n. 

1*.  En  los  terrenes  regados  es  muy  diffdl  evitar  la  distomasis,  porque  los 
distomas  encuentran  en  ese  medio  las  mfts  favorables  condidones  para  su  propa- 
gaddn. 
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Ya  hemoB  expresado  cn&n  pellgrosas  son  las  aguas  detenidas,  esos  dep<3sitos 
que  se  forman  en  los  terrenos  por  f alta  de  desagtte,  cuando  aparecen  enferme- 
dades  virnlentas,  contagiosas;  ahora,  diremos  qne  el  peligro  no  es  menor  en 
caso  de  enfermedades  parasitarias.  Bn  efecto,  los  huevos  de  los  par&sltos 
son  arrastradoB  poco  a  poco  bacla  las  pequeftas  lagunitas,  donde  se  acumulan 
y  son  tragados  por  los  animales  que  beben  tales  aguas.  Dlchas  lagunitas  y  las 
orillas  de  las  acequlas  cublertas  de  pasto,  constltuyen  medlos  Igualmente  favo- 
rabies  para  el  desarrollo  de  dertas  especles.  Los  huevos  y  las  larvas  diseminados 
en  el  suelo  se  adbieren  a  la  base  de  las  plantas  forrajeras  cuando  se  efecttlan 
los  rlegos,  y  en  esta  forma  penetran  en  el  est6mago  de  los  animales  que  las 
comen.  Dadas  las  condlclones  expuestas,  la  crlanza  de  ovejas  no  puede 
mantenerse  en  los  terrenos  regados;  y  es  asl  que  vemos,  por  ejemplo,  que  la 
dlstomasls  destruye  la  mayor  parte  de  las  majadas  y  que  los  temeros  pagan 
a  la  enfermedad  parasltarla  un  tribute  enorme,  tributo  que  hemes  visto  alcan- 
zar  durante  el  inviemo  hasta  el  60  por  ciento  de  los  anlmalltos  de  la  tUtlma 
paricl6n. 

La  estrongilosis  se  propaga  tambi^n  en  los  terrenos  htlmedos. 

En  las  lomas  enjutas  de  la  costa,  por  el  contrario,  las  ovejas  escapan  al 
parasitismo. 

En  consecuencia,  recomendaremos  para  las  enfermedades  parasitarias,  como 
lb  hicimos  para  las  contagiosas,  mantener  el  ganado  en  terrenos  sanos,  exentos 
de  aguas  detenidas,  y  el  saneamlento  de  los  tarenos  demasiado  htlmedos, 
regados  o  no,  a  fin  de  evitar  la  anemia,  la  caquexia  acuosa  y  las  enormes 
p^rdidas  de  animales  que  pueden  ocasionar. 

2*.  Los  excrementos  de  los  perros  portadores  de  tenias  en  sus  intestines, 
esparddos  en  los  potreros,  son  asimismo  tma  causa  de  parasitismo  grave  en 
los  herbivores.  La  equlnococosis  y  la  cenurosis  resultan  de  la  introducci6n  de 
huevos  de  las  tenias  equinococcus  y  cerebralis  en  el  tube  digestive  de  los 
vacunos  y  ovejunos,  ya  sea  que  los  tomen  directamente  sobre  el  suelo,  o  en 
el  establo  al  ser  transportados  con  el  paste,  cuando  no  los  han  tragado  con 
las  aguas  detenidas  y  sucias  que  hemes  mencionado. 

En  un  fundo,  serd  siempre  prudente  limitar  la  cantidad  de  perros  a  lo 
necesario  para  la  conducci^n  y  la  vigilancia  del  ganado,  para  la  guardia  de 
las  casas  y  para  impedir  la  introducci6n  de  perros  forasteros.  Ademfts,  todos 
lofif  afios  se  administrard  (de  preferenda  dos  veces  en  vez  de  una),  con  las 
precaudones  del  case,  un  tenifugo  de  reconocida  eficada  a  los  perros  del 
duefto  y  a  todos  los  del  personal  de  la  hacienda. 

La  cabeza  y  la  columna  vertebral  de  los  animales  sacrificados  a  consecuencia 
del  torneo,  como  igualmente  el  higado,  los  pulmones  y  rifiones  invadidos  por 
los  equinococos,  se  quemar&n,  con  lo  cual  se  impedir&  el  consume  de  dichos 
drganos  por  los  perros,  consume  que  los  inf ectarfa  de  tenias.  La  lucha  contra 
las  tenias  de  nuestros  herbivores  consiste,  pues,  en  vigilar  a  los  perros,  limi- 
tando  su  ntlmero  y  librdndolos  de  las  tenias  que  habitualmente  abundan  en 
sus  intestines. 

8*^.  En  cuanto  a  la  lepra,  basta  que  el  puerco  no  tenga  la  posibilldad  de 
comer  los  excrementos  del  hombre  para  que  desaparezca  por  complete.  No 
existe  en  las  porquerizas  bien  establecidas,  en  que  sus  habitantes  no  salen 
hacia  el  exterior. 

Los  puercos  que  viven  libres  en  la  vedndad  de  las  casas,  no  solamente 
comen  excrementos  sine  tambi^n  cad&veres  de  ratones  y  otros  roedores,  con 
lo  que  se  infectan  de  triquina.  La  triquinosis  es  desconocida  en  los  individuos 
que  viven  en  porquerizas  construidas  con  materiales  resistentes  y  en  que 
el  aseo  no  folta.  Un  chiquero  seco,  con  buena  cama,  evita  el  parasitismo  tan 
frecuente  y  tan  peligroso  en  los  puercos  que  viven  en  el  f ango. 


Digitized  by 


Google 


942       PBOCEEDIKGS  SECOND  PAN  AMBBIOAN  80IBNTIFI0  OONOBBSe. 

4*.  iQu6  importancla  debemos  atribuir  a  los  medlcamentos  que  se  usan  para 
la  destruccidn  de  los  par&sitos  en  el  organismo  animal? 

Los  par&sitos  del  eBt6mago  y  de  los  intestinos  de  los  monog&strlcos :  caballos, 
puercoB,  perros,  no  resisten,  en  general  a  la  acci<5n  de  las  substanclas  anti- 
helmfnticas  y  tenffugas,  las  cuales  los  entorpecen  y  provocan  sa  evaciiaci6n  con 
los  excrementos.  Hemos  citado  la  expnlsi6n  de  las  tenias  del  perro;  podemos 
agregar  la  de  los  oestros  del  caballo,  etc 

Mucho  mAs  diffcil  es  obtener  el  mismo  resnltado  en  los  rnmiantes,  en  rasto 
de  lo  complicado  de  su  e8t6mago  que  dlflculta  la  Uegada  del  medicamento  al 
panto  en  qne  se  necesita. 

Trat&ndose  de  partoitos  alojados  en  las  vfsceras:  hfgado,  pulmdn,  cer^ro, 
mMola  espinal,  y  qne  causan  la  distomasls,  la  eqoinococosls  o  la  cenurosls;  o 
bien  en  el  tejldo  conjantivo,  o  en  los  mtisculos,  dando  origen  a  la  lepra,  la 
triquinosis,  etc,  consideramos  que  un  tratamiento  curativo,  per  bien  estableddo 
y  aplicado  que  sea,  de  larga  duraci^n,  y  por  consiguiente  costoso  y  poco  eco- 
n<5mico,  no  dar&  ningtln  resultado  satisfactorio.  Si  es  verdad  que  experimen- 
taimente  el  Dr.  Moussu  y  sus  colegas  ban  conseguido,  en  la  distomasis,  la  ex- 
palsi6n  del  distoma  hep&ticum  administrando  el  extracto  et^reo  de  heledio 
macbo,  no  lo  es  menos  que  esta  substancia  deja  intacto  al  distoma  lanceolatum, 
que  acompatla  siempre  al  primero. 

En  resumen,  las  medicaciones  antiparasitarias  prestan  los  mejores  serviciotf 
cuando  se  trata  de  expulsar  los  par&sitos  del  tubo  digestive;  los  par&sitos  de 
las  visceras  y  de  varios  tejldos  escapan  a  so  acci6n. 

5*.  De  las  enfermedades  de  la  piel  que  resultan  de  su  invasidn  por  los  parft- 
sites  animales,  861o  citaremos  la  sama,  que  causa  grandes  perjuidos  cuando 
ataca  a  la  mayor  parte  o  a  la  totalidad  de  las  ovejas  de  an  r^afio.  Insistire- 
roos,  pues,  sobre  la  necesidad  de  combatirla  con  energfa  por  los  bafios  antls&r- 
nicos. 

OONCLUSIONBS. 

1*.  Uso  de  aguas  exentas  de  huevos  o  de  larvas  de  par^tos. 

2^  Vigilancia  de  los  perros  pastores  y  otros  del  fundo. 

8*.  Buena  edificaci6n  y  aseo  de  las  porquerizas. 

4^  Uso  de  los  antihelmfnticos  y  tenffugos  en  cases  determlnados. 

5*.  Gombatir  la  sama  con  los  baftos  antis&micos. 


ARE  UNIFORM  REGULATIONS  FEASIBLE  AMONG  THE  DIFFERENT 
AMERICAN  COUNTRIES  FOR  THE  PREVENTION  OF  THE  INTRO- 
DUCTION AND  DISSEMINATION  OF  DISEASES  OF  ANIMALS? 

By  A,  D.  MBLVIN, 

Chief  of  the  Bureau  of  Animal  Industry,  United  8tate$  Department  of 

Agriculture, 

IMP0BTA17CE  OF  LIVE-STOCK   8ANITABT   SEBVICE. 

The  live-stock  industry,  always  important,  has  become  increasingly  so  in 
recent  years.  It  is  the  source  of  a  large  part  of  our  food  supply,  furnishes 
wool  and  hides  for  clothing,  provides  work  animals,  yields  a  number  of  inci- 
dental products,  and  contributes  to  the  fertility  of  the  soil.  With  the  growth 
of  population,  and  especially  with  the  tendency  of  people  to  congregate  in 
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Cities,  the  prodnctlon  and  handling  of  meat  and  milk  have  become  more  com- 
plex and  of  Increasing  magnitude  and  Importance. 

The  past  10  years  have  witnessed  a  growing  shortage  In  the  meat  supply  In 
many  countries  and  In  the  world  at  large.  This  is  especially  true  of  beef. 
The  increasing  demand  from  countries  which  do  not  produce  enough  meat  for 
their  own  people  has  brought  about  a  large  development  of  the  meat-producing 
industry  in  other  countries  fitted  by  nature  and  favorable  conditions  to  meet 
this  demand. 

These  conditions  have  led  to  a  great  increase  in  commerce  in  live  stock  and 
animal  products  between  the  various  countries  of  the  world,  as  well  as  within 
the  borders  of  each  country.  The  more  extensive  movement  of  live  animals 
greatly  increases  the  danger  of  the  spread  of  contagious  animal  diseases  which 
may  work  disaster  to  the  industry.  A  country  that  in  former  times  was  prac- 
tically safe  from  outside  plagues  is  now  in  danger  of  having  them  brought  in 
with  commerce,  and  diseases  occurring  to  a  small  extent  in  limited  areas  of  a 
country  are  liable  to  be  spread  throughout  its  territory. 

The  need  for  protection  against  these  dangers  has  led  to  the  formation  of 
governmental  agencies  to  safeguard  the  health  of  live  stock  and  thus  to  conserve 
this  valuable  source  of  food  and  clothing.  Live-stock  sanitary  police  organiza- 
tlons  are  now  to  be  found  in  most  countries  where  the  animal  industry  has 
been  developed.  The  object  of  such  organizations  is  threefold :  (1)  To  protect 
domestic  live  stock  from  foreign  contagion,  (2)  to  prevent  the  spread  of  animal 
diseases  within  the  country,  and  (3)  to  eradicate  such  diseases  as  may  be 
present. 

Live  animals  are  moved  from  one  country  to  another  not  only  to  be  slaughtered 
for  food  or  to  be  used  for  work  purposes,  but  also  as  breeding  stock.  The 
latter  class  constitutes  the  greatest  danger.  If  breeding  animals  are  not  free 
from  disease  they  may  defeat  the  very  purpose  for  which  they  were  Imported, 
and  Infect  and  destroy  the  herds  into  which  they  are  introduced  instead  of 
improving  them. 

In  the  case  of  Imported  meat,  the  consuming  country  wishes  to  have  assur- 
ance that  the  products  are  wholesome  and  free  from  disease.  An  inspection  of 
the  finished  product  as  it  is  imported  is  not  sufficient  to  protect  the  health 
of  the  consumer.  It  is  necessary  that  the  producing  country  should  conduct  an 
inspection  which  Is  adequate  to  protect  the  consuming  country. 

PAN   AKEBICAN   COOPEBATION   DE8IBABLB. 

In  matters  of  this  kind  the  nations  have  become  in  a  large  degree  dependent 
on  each  other.  The  nations  of  the  Western  Hemisphere  are  being  drawn  closer 
together  by  ties  of  common  interest  and  growing  commerce,  and  it  is  gratify- 
ing that  they  are  showing  a  spirit  of  friendly  cooperation.  In  order  to  mini- 
mize the  difficulties  of  commerce  and  at  the  same  time  afford  protection  to  all 
parties,  there  should  be  a  mutual  understanding  and  a  common  basis  of  action 
with  regard  to  animal  diseases.  There  can  be  no  doubt  of  the  advantages  that 
would  come  from  closer  cooperation  and  the  exchange  of  information.  The 
questions  for  us  to  consider  are  the  extent  to  which  uniform  regulations  by  the 
various  American  (Governments  are  feasible,  the  form  or  principal  features  of 
the  regulations,  and  the  method  or  form  of  organization  for  carrying  on  a  co- 
operative service. 

The  different  conditions  in  the  different  countries  would  probably  make  an 
absolutely  uniform  set  of  regulations  for  all  American  countries  impracticable. 
It  should  be  possible,  however,  to  have  uniformity  in  certain  fundamental  fea- 
tures and  to  have  cooperation  in  formulating  and  administering  regulations  and 
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in  exchanging  information.  A  start  in  this  direction  has  already  been  made  by 
eome  of  the  South  American  countries  which  participated  in  a  conference  at 
Montevideo  in  1912  at  which  a  form  of  international  agreement  was  drawn  up 
and  proposed  for  adoption  by  the  various  interested  governments.  The  teizt 
of  this  convention  is  given  by  Jo86  Le6n  Su&rez,  of  Argentina,  as  an  appen- 
dix to  his  paper  to  be  presented  at  this  meeting.  Such  a  plan,  perhaps  with 
some  modification,  might  very  well  be  extended  to  include  all  countries  in  the 
Western  Hemisphere  that  are  prepared  to  join  in  it 

rUNDAHENTAL  FBATUBES. 

Without  undertaking  at  this  time  to  formulate  an  exact  plan,  we  may  point 
out  certain  fundamentals  that  should  and  doubtless  can  be  followed : 

1.  As  a  first  st^  each  country  engaged  in  commerce  in  animals  and  animal 
products  with  other  countries,  or  that)  wishes  to  engage  in  such  commerce* 
should  organize  a  competent  veterinary  sanitary  service,  If  not  already  pro- 
vided with  such  a  service.  This  should  include  laboratories  equipped  for 
research  work.  No  country  that  lias  not  such  a  service,  or  that  is  receiving 
live  stock  indiscriminately  from  other  countries,  has  any  right  to  expect  that 
its  stock  will  be  received  by  countries  that  are  endeavoring  to  protect  their 
own  animala 

2.  The  veterinary  service  should  make  a  thorough  survey  of  the  country  so 
as  to  determine  what  contagious  diseases  of  animals  and  what  harmful  animal 
parasites  are  present,  and  the  regions  where  they  exist  The  collection  of  such 
information  should  be  continued  as  a  routine  feature  of  the  work,  so  that  the 
service  may  be  constantly  informed  of  live-stock  sanitary  conditions  throuf^out 
the  country. 

8.  Laws  and  regulations,  if  not  already  in  existence,  should  be  carefully 
framed  and  adopted  with  the  object  of  preventing  the  spread  of  contagious  dis- 
eases within  the  country,  preventing  the  introduction  of  infection  from  abroad, 
and  preventing  the  transmission  of  infection  to  other  countries.  The  principal 
measures  required  in  the  case  of  live  animals  for  export  should  be  inspection  and 
certification  assuring  that  they  are  free  from  contagious  disease  and  that  the 
locality  from  which  they  come  is  free  from  specified  diseases.  Imported  ani- 
mals should  be  inspected  by  the  receiving  country,  and,  under  some  circum- 
stances, detained  in  quarantine  for  a  time.  In  the  case  of  over-seas  importation 
the  importer  sh6uld  be  required  to  obtain  in  advance  a  permit  from  the  Gov- 
ernment of  the  country  to  which  importation  is  desired. 

4.  If  meat  products  are  to  be  exported  there  should  be  laws,  regulations* 
and  an  inspection  system  insuring  their  wholesomeness.  Meat  inspection  is, 
of  course,  desirable  also  for  the  protection  of  the  domestic  population. 

5.  The  foregoing  features  are  already  in  effect  to  a  greater  or  less  extent  in 
some  of  our  countri^,  especially  those  where  the  stock-raising  industry  has 
been  developed.  A  further  step  that  seems  very  desirable  is  a  system  for  the 
interchange  among  the  various  Governments  of  information  regarding  the  presence 
or  absence  of  animal  diseases  and  parasites.  In  order  that  one  country  may  feel 
safe  in  permitting  importations  from  another,  it  must  be  in  possession  of  reli- 
able information  as  to  sanitary  conditions  of  live  stock  in  the  other  country. 
Each  country  should  know  from  what  countries  live  stock  is  being  received  by 
other  countries.  One  country  could  not  be  expected  to  receive  animals  from 
another  when  the  latter  was  admitting  stock  from  a  country  from  which  the 
first  country  is  unwilling  to  permit  importatTon.  With  an  orgajnization  in 
each  country  constantly  collecting  full  information  as  to  conditions  in  that 
country,    and   then   making   this   information   available   to   other   countries, 
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either  directiy  or  through  a  central  agency,  each  Government  could  more  in- 
telligently decide  as  to  the  safety  of  admitting  live  stock  from  other  countries. 
With  such  accurate  knowledge  it  would  be  possible  to  frame  more  liberal  regu- 
lations and  bring  about  greater  freedom  of  commerce  in  live  stock  and  animal 
products.  Such  a  plan  could  also  include  the  exchange  of  information  as  to 
methods  of  combating  diseases.  The  form  and  details  of  such  a  system  might 
very  well  be  discussed  and  elaborated  in  this  conference.  A  very  simple  form 
of  organization  should  suffice.  If  a  central  agency  seems  desirable,  perhaps  the 
service  could  be  performed  by  or  through  the  Pan  American  Union. 

In  order  to  bring  about  greater  uniformity  in  regulations  it  might  be  well  to 
have  a  commission  appointed  consisting  of  representatives  from  various  coun- 
tries to  formulate  regulations  that  would  be  generally  applicable  and  that  might 
serve  as  a  model  for  adoption  between  several  Governments.  Such  a  draft  of 
regulations,  in  my  judgment,  should  be  as  brief  and  simple  as  practicable  and 
should  deal  with  what  are  regarded  as  fundamentals  or  essentials,  leaving  de- 
tails to  be  developed  according  to  local  conditions  in  the  various  countries. 

OUTUNE   OF   UNFTED   STATES    REGULATIONS. 

Excellent  laws  and  regulations  are  already  in  force  in  some  of  the  American 
countries.  Without  attempting  to  collate  these  various  regulations  it  may  be 
well  to  outline  briefly  the  regulations  with  which  I  am  most  familiar,  namely, 
those  of  the  United  States.  These  are  not  offered  as  a  model  for  other  countries 
or  as  being  superior  to  those  already  adopted  by  other  Governments,  but  merely 
to  show  the  means  that  have  been  found  feasible  and  effective  in  one  country 
under  the  conditions  existing  there. 

The  regulations  of  the  United  States  are  based  on  national  laws  which  pro- 
vide, in  brief,  that  live  stock  and  meat  food  products  may  not  be  imported 
except  under  such  regulations  and  inspection  as  may  be  prescribed  by  the  Sec- 
retary of  Agriculture,  and  that  animals  and  meat  food  products  may  not  be 
shipped  from  one  State  to  another  except  under  regulations  similarly  adopted. 
Provision  is  also  made  by  law  for  inspecting  live  stock  and  animal  products 
for  export 

Under  these  laws  four  principal  sets  of  regulations  have  been  issued:  (1) 
Those  governing  the  importation  of  animals ;  (2)  those  governing  the  exporta- 
tion of  animals;  (3)  those  governing  the  movement  of  animals  among  the  vari- 
ous States  of  the  country,  and  providing  for  the  eradication  of  contagious  dis- 
eases; (4)  the  meat-inspection  regulations,  which  apply  to  meats  for  domestic 
use  and  for  exportation  as  well  as  to  imported  meats. 

1.  The  regulations  governing  the  importation  of  animals  apply  to  cattle, 
sheep,  other  ruminants,  and  swine.  All  such  animals  are  subjected  to  careful 
veterinary  inspection  on  importation,  and  in  certain  cases  are  also  detained  in 
quarantine  for  a  period  varying  according  to  circumstances.  Under  some  con- 
ditions certain  certificates  and  affidavits  as  to  the  absence  of  contagious  dis- 
eases in  the  region  of  origin  are  required.  The  tuberculin  test  is  required  in 
Che  case  of  all  cattle  six  months  old  or  over  intended  for  dairy  or  breeding 
purposes. 

2.  The  export  regulations  provide  for  Inspection  and  certification  whenever 
required  by  the  country  of  destination.  They  also  lay  down  certain  specifica- 
tions for  the  safe  transportation  of  animals  to  be  carried  by  ocean  steamers. 
The  latter  requirement  is  both  humane  and  commercial  in  its  purpose. 

3.  The  Department  of  Agriculture  has  a  set  of  general  regulations  governing 
the  interstate  movement  of  live  stock,  and  these  are  supplemented  by  separate 
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specific  regulations  with  regard  to  certain  diseases  such  as  Texas  or  tick  fever* 
scabies  of  sheep,  scabies  of  cattle,  hog  cholera,  and  tuberculosis.  The  object 
is,  of  course,  to  prevent  the  spread  of  disease  from  one  part  of  the  country  to 
another  by  the  movement  of  infected  animals.  In  the  case  of  parasitic  diseases 
such  as  tick  fever  and  scabies,  dipping  and  inspection  of  animals  from  the 
infected  regions  are  required,  both  with  the  object  of  eradication  and  as  a 
condition  to  shipment.  Cattle  from  the  area  quarantined  on  account  of  tick 
fever  are  allowed  to  be  shipped  in  quarantine  to  certain  market  centers  for 
immediate  slaughter. 

4.  The  Federal  meat  inspection  applies  to  all  establishments  which  slaughter 
animals  or  prepare  meat  food  products  for  interstate  or  foreign  commerce,  but 
does  not  apply  to  establishments  that  do  business  entirely  within  a  single  State. 
When  the  inspection  is  conducted  at  an  establishment,  however,  it  covers  the 
entire  product  even  though  only  a  portion  may  be  intended  for  interstate  or 
foreign  commerce.  This  inspection  covers  about  60  per  cent  of  all  the  meat 
produced  in  the  United  States.  The  regulations  provide  for  an  inspection  of 
the  live  stock  shortly  before  slaughter,  for  inspection  at  the  time  of  slaughter, 
and  for  inspection  and  supervision  throughout  the  various  stages  of  d^;e6sing 
the  meat  and  preparing  the  products.  The  inspections  before  and  at  the  time 
of  slaughter  are  made  by  qualified  veterinarians,  and  the  other  Inspections  are 
made  by  them  or  by  other  experts.  The  regulations  require  that  establishments 
shall  be  equipped  and  maintained  in  a  sanitary  condition.  Adulterants  and 
harmful  preservatives  and  coloring  matters,  as  well  as  false  or  misleading 
labels,  are  prohibited.  The  inspected  product  is  stamped  to  show  that  it  has 
been  inspected  and  passed. 

The  importation  of  meats  is  allowed  only  from  countries  whose  system  of 
inspection  is  acceptable  to  the  United  States,  and  in  addition  the  products  are 
Inspected  on  arrival  at  the  ports  of  this  country. 

PBEVENTmO  AND  EBADICATINQ  DISEASES. 

The  subject  assigned  to  me  also  Includes  the  prevention  and  eradication 
of  destructive  diseases  of  animals.  This  work  is  highly  important  as  a  means 
of  conserving  the  live-stock  industry  and  the  food  supply  of  the  people.  The 
work  of  a  veterinary  sanitary  service  should  not  end  with  determining  the 
presence  or  absence  of  contagious  diseases  and  injurious  parasites  and  pre- 
venting their  introduction  and  spread.  Where  epizootics  or  parasites  are 
present,  their  control  and  if  possible  their  eradication  should  be  undertaken 
and  accomplished. 

I  am  naturally  most  familiar  with  the  work  of  this  kind  that  has  been 
done  in  the  United  States.  In  this  country  we  have  eradicated  two  diseases 
which  have  been  introduced  from  abroad,  namely,  contagious  pleuropneumonia 
and  foot-and-mouth  disease.  The  former  was  introduced  and  secured  a  foot^ 
hold  in  the  early  eighties,  and  its  eradication  was  an  arduous  task  of  several 
years.  It  has  not  since  reappeared.  Foot-and-mouth  disease  has  gained  en- 
trance several  timea  and  each  time  has  been  promptly  stamped  out,  usually 
before  it  had  spread  very  extensively.  The  most  serious  of  these  outbreaks  Is 
one  that  appeared  more  than  a  year  ago  and  the  eradication  of  which  appears 
to  be  just  about  completed  at  this  time.  The  methods  followed  consisted  of 
inspection  to  locate  the  disease,  the  slaughter  and  burial  or  cremating  of  dis- 
eased and  exposed  animals,  and  the  disinfection  of  premises.  Owners  were 
reimbursed  by  payment  of  the  appraised  value  of  the  animals  and  property 
destroyed,  this  expense  being  equally  divided  between  the  State  and  the  Federal 
governments. 
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Successful  efforts  have  been  and  are  being  made  to  stamp  out  diseases  whkdi 
tiave  long  prevailed  in  this  country.  About  15  years  ago  systematic  work  was 
undertaken  for  the  eradication  of  scabies  of  sheep  and  cattle,  both  of  which 
diseases  were  widespread  throughout  the  western  part  of  the  United  States. 
Nearly  all  of  this  territory  has  now  been  freed,  and  It  is  hoped  that  the  clearing 
of  the  remaining  small  area  will  be  completed  within  a  few  years  more. 

The  extermination  of  the  ticlLB  which  spread  so-called  Texas  fever  of  cattle 
was  syst^natically  begun  in  1906.  The  Infected  district  comprised  most  of  the 
southern  part  of  the  United  States  and  the  southern  half  of  California.  After 
nine  years  of  work  in  cooperation  with  State  authorities  more  than  one-third  of 
this  area  has  been  freed  of  ticks  and  released  from  quarantine,  and  the  work  is 
well  under  way  in  other  portions  of  the  territory.  This  species  of  tick  Is  also 
found  in  several  other  American  countries,  especially  In  the  tropics. 

Tuberculosis  and  hog  cholera  present  difficult  problems.  The  protective  serum 
devised  by  scientists  of  the  Bureau  of  Animal  Industry  affords  a  reliable 
means  of  preventing  hog  cholera,  but  the  use  of  this  serum  In  a  way  to  stamp 
out  the  disease  would  be  a  very  arduous  undertaking.  Some  headway  has  been 
made  in  reducing  tuberculosis  by  means  of  systematically  applying  the  tubercu- 
lin test,  especially  to  dairy  herds,  but  no  comprehensive  plan  of  eradication  haft 
been  undertaken.  The  use  of  the  tuberculin  test  In  dairy  herds  Is  mainly  to 
protect  the  health  of  consumers  of  milk.  This  test  has  also  been  applied  to 
breeding  herds  to  some  extent,  and  a  plan  has  been  formulated  for  cooperation 
between  the  Government  and  breeders  of  fine  cattle  with  a  view  to  freeing 
herds  from  this  disease  and  registering  free  herds  so  that  prospective  par- 
chasers  may  know  where  they  can  buy  animals  that  are  free  from  tubercular 
infection. 

CONCLUSIOIV.  \ 

In  closing  I  suggest  that  this  conference  take  some  action  toward  communi- 
cating with  the  various  American  Governments  in  an  effort  to  establish  a  sys- 
tem for  the  exchange  of  information,  to  bring  about  the  adoption  of  uniform 
regulations  so  far  as  practicable,  and  perhaps  to  create  a  permanent  Pan 
American  organization  of  government  veterinary  officials  for  cooperation  In  live 
atock  sanitary  affalra 

Adjournment  sine  die  of  the  subsection  and  of  Section  III. 
68436— 17— VOL  m 61 
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